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Levofloxacin Pharmacokinetics in Adult
Cystic Fibrosis*
Carlton K. K. Lee, PharmD, MPH; Michael P. Boyle, MD, FCCP;

Marie Diener-West, PhD; Lois Brass-Ernst, RN; Michelle Noschese, MS, CRNP;
and Pamela L. Zeitlin, MD, PhD, FCCP

Background: Cystic fibrosis (CF) patients have enhanced renal clearance of aminoglycosides and
several B-lactams and require higher dosages. Levofloxacin is a fluoroquinolone with extensive
renal elimination and enhanced penetration into lungs and Pseudomonas aeruginosa (PA)
biofilms. We studied the preliminary pharmacokinetic and pharmacodynamic (PK/PD) relation-
ship of levofloxacin in CF.

Methods: Twelve patients at least 18 years old with a mild-to-moderate pulmonary exacerbation
and fluoroquinolone-sensitive PA colonization received oral levofloxacin, 500 mg qd, for 14 days.
Steady-state serum concentrations were collected after 3 to 7 days, and sputum samples for PA
densities were collected before and after levofloxacin. PK/PD relationships for reducing PA
sputum densities were evaluated.

Results: When compared to published data on non-CF patients, CF patients had similar area
under the curve for 24 h (AUC,,), total clearance, volume of distribution, maximum serum
concentration (Cpmax), and elimination half-life: mean, 7.33 pg X h/mL/kg (SD, 1.70); 2.43
mL/min/kg (SD, 0.74); 1.33 L/kg (SD, 0.37); 7.06 pg/mL (SD, 2.35); and 6.44 h (SD, 1.1),
respectively. Time to reach maximum serum concentration (Tmax) in CF was longer: mean, 2.20 h
(SD, 0.99) vs 1.1 h (SD, 0.4) [p < 0.01]. Preliminary PK/PD analysis failed to demonstrate trends
for decreasing PA sputum densities with increasing Cpmax/minimum inhibitory concentration
(MIC) ratio and AUC,,/MIC ratio.

Conclusion: CF levofloxacin pharmacokinetics corrected for body weight are similar to non-CF,
except for Tmax. Standard levofloxacin dosing (especially monotherapy) is unlikely to produce
maximum therapeutic effectiveness. Additional levofloxacin studies in CF are necessary to
evaluate its sputum concentrations; the benefits of higher daily dosages (= 750 mg); and establish
PK/PD targets for managing PA pulmonary infections. (CHEST 2007; 131:796-802)

Key words: cystic fibrosis; fluoroquinolones; levofloxacin; pharmacokinetics; Pseudomonas aeruginosa

Abbreviations: AUC,, = area under concentration time curve for 24 h; CF = cystic fibrosis; CI/F = total clearance;
Cpmax = maximum serum concentration; GFR = glomerular filtration rate; MIC = minimum inhibitory concentration;
NS = not significant; PA = Pseudomonas aeruginosa; PK/PD = pharmacokinetic and pharmacodynamic; Tmax = time
to reach maximum serum concentration; T,,, = elimination half-life; Vd/F = volume of distribution

Fluoroquinolone antibiotics in convenient oral

dosage forms are commonly prescribed in cystic
fibrosis (CF) for pulmonary infections due to
Pseudomonas aeruginosa (PA). CF patients have
rapid clearance of antibiotics that are renally ex-
creted (eg, aminoglycosides, ceftazidime, and ticar-
cillin).’=* This requires the use of higher-than-usual
doses to achieve therapeutic serum concentra-
tions.>¢  Mechanisms describing enhanced drug
clearance in CF have included induction of hepatic
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drug metabolizing enzymes (cytochrome P-450) and
enhanced renal or nonrenal clearance.”
Levofloxacin and ciprofloxacin PA susceptibility
rates from clinical isolates have been reported at
67% and 68%, respectively.® Despite limited clinical
data, levofloxacin may offer some advantages in CF
with better penetration into PA biofilm strains®'0;
higher concentrations in alveolar macrophages, epi-
thelial lining fluid, and lung tissue’~4; and excellent
sputum penetration.'> Levofloxacin is well absorbed
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(99% bioavailability), minimally bound to plasma
proteins (24 to 38%), and primarily eliminated un-
changed in the urine (87% in 48 h).!+16 Side effects
are reported at 6.2%, including diarrhea, nausea,
vaginitis, flatulence, and pruritis.'6

Given the extensive renal elimination of levofloxa-
cin, we hypothesized that CF patients would clear
the drug faster and are at risk of therapeutic failure
when receiving a typical recommended dosage. We
conducted a pharmacokinetic study in CF patients
for whom a course of levofloxacin was clinically
indicated.

MATERIALS AND METHODS

A phase IV open-label trial was designed to characterize the
pharmacokinetics of levofloxacin in adult CF patients with a
mild-to-moderate pulmonary exacerbation. A preliminary phar-
macodynamic analysis examining the effect on sputum pseudo-
monas densities was also performed. The protocol was approved
by the Johns Hopkins Medicine Institutional Review Board and
General Clinical Research Center. Informed consent was ob-
tained from all study participants.

Twelve patients were recruited from the Cystic Fibrosis Adult
and Pediatric Clinics at The Johns Hopkins Hospital. Inclusion
criteria consisted of a diagnosis of CF, age = 18 years, active
mild-to-moderate pulmonary exacerbation (clinician deter-
mined), colonization with PA, and assumed sensitivity to fluoro-
quinolones. Patients were excluded if they had known fluoro-
quinolone hypersensitivity, history of seizures or diabetes, active
renal insufficiency (estimated glomerular filtration rate'” [GFR]
=50 mL/min/1.73 m3) or receiving high-dose ibuprofen for
pulmonary inflammation. Pregnant or nursing women were also
excluded. Concurrent antibiotics in another class (eg, aminogly-
cosides) were allowed since our primary goal was to evaluate the
pharmacokinetics of levofloxacin in CF in a clinical setting.

Participants were administered one levofloxacin tablet, 500 mg
qd, on an empty stomach at 9:00 P™ for 14 days. Food or dairy
products were allowed up until 1 h prior to or beginning 2 h after
taking levofloxacin. Antacids, vitamins, minerals containing iron,
or sucralfate were allowed if administered at least 2 h before or
after levofloxacin administration.
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After 3 to 7 days of starting levofloxacin (assumed steady state),
a single set of 10 3-mL blood samples were obtained just prior to
dose administration (trough) and 0.5, 1, 1.5, 2, 3, 4, 8, 12, and
24 h after dose administration. Samples were collected in a
red-top tube, incubated at room temperature for 30 min, and
then centrifuged at 1,500 to 2000 revolutions per minute for 10
min at room temperature. Resultant serum was transferred into
a polypropylene vial and frozen at <— 20°C until time of assay.
Serum levofloxacin concentrations were assayed in batch at the
National Jewish Medical Research Center in Denver, CO, with a
validated high-pressure liquid chromatography with fluorescence
detection method.!® The calibration curve ranged from 0.2 to 15
pg/mL, and precision during the assay validation was 4.83% at
0.8, 8, and 14 pg/mL."?

Medical histories and physical examinations were administered
at all three study visits: enrollment, pharmacokinetic blood
sampling, and end of study visit (within 3 days after completing
levofloxacin). Patient safety assessments included serum meta-
bolic panel (sodium, potassium, chloride, bicarbonate, creatinine,
BUN, glucose) and liver function tests (aspartate aminotransfer-
ase, alanine aminotransferase, alkaline phosphatase, y-guanosine
triphosphate, and total bilirubin) at the time of enrollment and at
the end of study visit. Female subjects underwent a urine
pregnancy test prior to enrollment to confirm nonpregnancy
status. Adverse drug reaction assessments were collected
throughout, especially during the last two study visits.

For the preliminary pharmacodynamic evaluation, sputum
samples were collected by expectoration prior to and after
levofloxacin therapy, during study enrollment and end of study
visit, respectively. Samples were shipped within 8 h of collection
under refrigeration (2 to 8°C) to Children’s Hospital and Medical
Center in Seattle, WA. Samples were analyzed within 48 h of
collection for PA sputum densities by techniques described by
Burns and associates.2 Corresponding levofloxacin minimum
inhibitory concentrations (MICs) were performed by E-test using
the Clinical Laboratory Standards Institute, formerly National
Committee for Clinical Laboratory Standards, MIC susceptibility
breakpoints; S = 2 pg/mL, I = 4 ug/mL, and R = § pg/mL.2122

Pharmacokinetic Analysis

Serum concentration data were analyzed by noncompartmen-
tal methods (WinNonlin Standard, version 3.1 software; Phar-
sight Corporation; Mountain View, CA). Individual maximum
serum concentration (Cpmax) and time to reach Cpmax (Tmax)
values at steady state were obtained by visual inspection of the
semilogrithmic plots of serum concentrations vs time. Steady-
state area under the concentration vs time curve for 24 h (AUC,,)
was calculated by the log-linear trapezoidal method. The elimi-
nation rate constant (\,) was determined from the slope of the
terminal phase of the serum concentration vs time curve using
uniform weight. The elimination half-life (T, ) was calculated as
0.693 divided by \,. Standard equations for apparent volume of
distribution (Vd/F) and total clearance (CI/F) were used.23

Pharmacodynamic Analysis

A preliminary pharmacokinetic/pharmacodynamic (PK/PD) re-
lationship was assessed by comparing the Cpmax/MIC and
AUC,/MIC ratios to the change in PA sputum density. A
weighted average of the individual pretherapy PA MIC was used
to perform the calculations. Prelevofloxacin and postlevofloxacin
PA isolates were compared with regards to fluoroquinolone
sensitivity.
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Statistical Analysis

A sample size of 12 subjects was selected on the assumption
that CF patients would have a 20% greater total body clearance
than non-CF adults (174 = 24.5 mI/min) and a similar variance
in clearance as with non-CF adults.2* This sample size provides
84% power to detect a 12% increase in clearance and > 99%
power for an increase of = 20% (a =0.05, two sided).

CF pharmacokinetic parameters obtained from this study were
compared to published healthy, non-CF pharmacokinetic data
using a two-sided ¢ test.2* Distributions of pretherapy and
posttherapy numbers and types of levofloxacin-sensitive and
levofloxacin-resistant strains were described.

RESULTS

Demographic Data

Twelve patients, 5 men and 7 women, 18 to 37
years old were enrolled. All patients had a calculated
GFR >50 mL/min/1.73 m? (Cockroft-Gault) at
enrollment. Demographics and baseline characteris-
tics are summarized in Table 1.

Pharmacokinetics

Mean steady-state levofloxaxin Cpmax and Tmax
were 7.06 pg/mL (SD, 2.35) and 2.20 h (SD, 0.99),
respectively (Table 2). Steady-state AUC,y, Ty,
CI/F, and Vd/F were based on 11 patients because 1
patient had inadequate serum sampling. The corre-
sponding values were 71.32 pg X h/mL (SD, 24.87),
6.44 h (SD, 1.1), 130.19 mL/min (SD, 44.90), and
70.60 L (SD, 20.48), respectively (Table 2).

Results were compared to previously published

Table 1—Patient Demographics (n = 12)*

Variables Data Median

Age, yr 23.8 (5.5) 21.5
Weight, kg

All 54.5 (10.8) 51.05

Men 60.3 (11.5)§ 62.3

Women 50.3 (8.6) 50.3
Height, cm 165.5 (8.7) 164.25
Body surface area, m*f 1.58 (0.19) 1.53
Body mass index, kg/m? 19.76 (2.54) 19.90
Male/female gender 5/7
Serum creatinine, mg/dL 0.68 (0.24) 0.65
Calculated GFR, mI/min/1.73 m?} 136.2

All 136.5 (31.7)

Men 132.3 (41.5)§ 133.1

Women 139.5 (26.0) 139.3
Genotype

A508 homozygous 8

A508 heterozygous 3

S549N/R553X 1

*Data are presented as mean (SD) or No.

tMosteller method.>

tCockroft-Gault method corrected for body surface area.'”
§Five men vs seven women, p = NS by ¢ test.
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steady-state pharmacokinetic data from healthy,
non-CF adults receiving the same oral regimen?*
(Table 2). Mean body weight was 28% lower in our
CF patients (54.5 kg vs 75.5 kg, p <0.001). The
mean Cpmax in CF was 23% higher (7.06 mg/L vs
5.72 mg/L, p = not significant [NS]), and the T,
values were similar (6.44 h vs 6.81 h, p = NS). Mean
Tmax and AUC,, were 100% and 50.1% higher in
CF (22 hvs 1.1 h, p <0.01; and 71.32 pg X h/mL
vs 47.5 ug X h/mL, p < 0.01; respectively). Mean
ClF and Vd/F were 25.2% and 30.8% lower in CF
(p <0.05 and p <0.01, respectively). Weight-ad-
justed parameters of AUC,, (7.33 pg X h/mI/kg vs
7.14 pg X h/ml/kg), CU/F (2.43 mL/min/kg vs 2.34
mL/min/kg), and Vd/F (1.33 L/kg vs 1.35 L/kg)
resulted in the elimination of the aforementioned
differences of the respective pharmacokinetic pa-
rameters between the groups (Table 2).

Pharmacodynamics

Two of 12 subjects did not grow an organism in
either the pretherapy or posttherapy sampling peri-
ods and were not evaluated for pharmacodynamics.
Six of the 10 evaluable patients had posttherapy
declines in sputum PA densities. Two patients had
5-log reductions, one had a 2-log decrease, and three
had 1-log reductions. Of these, five patients received
concurrent synergistic antibiotics, three received in-
haled tobramycin, one received inhaled colistin, and
one received a course of IV antibiotics for PA. Four
patients had posttherapy increases in sputum PA
densities: three patients had 1-log increases, and one
patient had a 50% increase. Two of these patients
received concurrent inhaled tobramycin.

Figure 1 illustrates the preliminary PK/PD rela-
tionship of levofloxacin in our CF group. No trend
for decreasing PA densities with increasing Cmax/
MIC (n = 10) or AUC,/MIC (n =9) ratios was
observed. Based on suggested fluoroquinolone
PK/PD targets for Gram-negative bacteria,2” only
two patients achieved a Cmax/MIC ratio > 10 and
an AUC,,/MIC ratio > 125.

Thirty-one PA isolates were obtained prior to
levofloxacin therapy and 33 isolates were obtained
after therapy from all 12 subjects (Table 3). Subjects
with posttherapy reductions in PA sputum density
had a slight decrease in the proportion of levofloxa-
cin-sensitive isolates (MIC =2 pg/mL), 714 to
68.8%; an increase in proportion of resistant isolates
(MIC = 8 pg/mL), 14.3 to 31.2%; and a decrease in
mean MIC of sensitive isolates of 0.91 (SD, 0.67) to
0.75 (SD, 0.49). Subjects with posttherapy increases
in PA sputum density had a greater decrease in
percentage of sensitive isolates (86.7 to 46.3%);
larger increase in percentage of resistant isolates (6.7
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Table 2—Levofloxacin Pharmacokinetic Analysis: Comparison by CF Status*

Variables CF (n =12) Non-CF (n = 10)t p Value}
Age. yr 238 (5.5) 275 (9.3) NS
Range 18-37 18-48
Weight, kg 54,5 (10.8) 75.5 (10.8) <0.001
Dosage, mg/kg/d 9.50 (1.79) 6.73 (0.91) <0001
Cpmax, pg/mL 7.06 (2.35) 5.72(1.4) NS
Tmax, h 2.20 (0.99) 1.1(0.4) < 0.01
AUC,,, pg X h/mL 71.32 (24.87)§ 475 (6.7) <001
Ty h 6.44 (L1 6.81 (1.3) NS
CI/F, mL/min
All 130.19 (44.90) 174.5 (24.5) < 0.05
Men 164.03 (49.9)#
Women 110.86 (30.2)
Vd/F, L 70.60 (20.48)§ 102 (21.9) <0.01
Weight-adjusted pharmacokinetic parameters
AUC,,, pg X h/mL/kg 7.33 (1.70) 7.14 (1.20) NS
CIF, mL/min/kg
All 2.43 (0.74)|| 2.34 (0.39) NS
Men 2.84 (1.05)%*
Women 2.19 (0.43)
VA/F, L/kg 1.33 (0.37)| 1.35 (0.15) NS

*Data are presented as mean (SD) unless otherwise indicated.
$Normal adult data (all males) from Chien et al.>*
{All CF vs all non-CF by ¢ test.

§One male subject removed from the analysis due to inadequate serum sampling during the terminal phase.
[Similar to 750 mg of levofloxacin in five CF patients%; Ty (6.8 £ 1h), C/F (2.36 * 0.49 mIL/min/kg), and VA/F (1.03 = 0.27 L/kg), p = NS by

t test (mean = SD).

YDerived from individual pharmacokinetic parameters and weights; non-CF individual pharmacokinetic and weight data provided by Ortho

MecNeil.
#Four men vs seven women, p = 0.0522 by ¢ test.
**Four men vs seven women, p = NS by t test.

to 38.5%); and an increase in the mean MIC of
sensitive isolates (0.66 wg/mL [SD, 0.56] to 1.4
we/mlL [SD, 0.75)).

Safety

There were no serious or life-threatening levo-
floxacin-related adverse events. Seven subjects
had at least one adverse event. Of these, four
patients reported insomnia that resolved after 2
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days in two patients and the remaining two pa-
tients after changing the levofloxacin dosage ad-
ministration time from 9:00 PM to the morning.
There were two episodes each of rash and nausea,
and one episode each of vomiting, pruritis, vagi-
nitis, taste perversion, fatigue, tremor, dizziness,
headache, abdominal pain, and flatulence. All
adverse events were mild and transient. There
were no clinically significant changes in safety
laboratory values.

2 1000

w

=

& 800 " _ :
= + No Concurrent Antibiotic
£ 600 u Concurrent Antibiotic
oD

= L

2 400

L]

al 200 .

£ %

S """ " 20 300

5 200

AUC,/MIC

FIGURE 1. PK/PD relationship of levofloxacin in CF. Left, A: Cmax/MIC ratio vs change in PA sputum
density (n = 10). Right, B: AUC,/MIC ratio vs change in PA sputum density (n = 9). MIC = weighted

average of pretherapy P aeruginosa MIC.
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Table 3—Pretherapy and Posttherapy Isolate Levofloxacin PA Sensitivities in CF*

Isolates Sensitive Isolates MIC of Intermediate  Resistant Isolates
per Patient, Mean; (=2 pg/mL), Sensitive Isolates, Isolates, (= 8 pg/mL),
Variables Median (Range) No. (%)} Mean (SD) No. (%)} No. (%)}
Pretherapy isolatest
All (n = 31) 2.8; 3 (1-5) 25 (80.6) 0.71 (0.61) 3(9.7) 3(9.7)
Patients with decreased PA sputum 2.3; 2.5 (1-3) 10 (71.4) 0.91 (0.67) 2(14.3) 2(14.3)
density (n = 14)f
Patients with increased PA sputum 3.75; 4 (2-5) 13 (86.7) 0.66 (0.56) 1(6.7) 1(6.7)
density (n = 15)%
Posttherapy isolatest
All (n = 33) 3; 2 (1-6) 18 (54.5) 0.99 (0.64) 2(6.1) 13 (39.4)
Patients with decreased PA sputum 2.7:2 (1-5) 11 (68.8) 0.75 (0.49) 0(0) 5(31.2)
density (n = 16)f
Patients with increased PA sputum 3.3; 2.5 (2-6) 6 (46.2) 1.4 (0.75) 2(15.4) 5(38.5)

density (n = 13)%

*Levofloxacin PA sensitive and resistant MICs defined by the Clinical Laboratory Standards Institute, formerly National Committee on Clinical

21,22

Laboratory Standards.

tOne patient missing before therapy; one patient missing after therapy.

{Excludes isolates from patients for whom change in posttherapy sputum density could not be determined.

DI1sCUSSION

Similarities in weight-adjusted levofloxacin clear-
ances are illustrated in Figure 2 with a proportional
relationship of body weight to levofloxacin clearance
in our CF patients. A similar non-CF clearance of
175 mL/min is obtained when plotting the mean
non-CF weight of 75.5 kg on the graph regression
line. Similar weight-adjusted volume of distribution
is attributed to low-protein binding and extensive
tissue and fluid distribution characteristics for levo-
floxacin.14.16

Enhanced renal excretion of antibiotics in CF may
be explained by the inverse relationship between the
multidrug resistance P-glycoprotein renal tubular
drug transporter for secretion and CF transmem-
brane regulator.25-3! Despite exhibiting P-glycopro-
tein substrate characteristics in a kidney cell line

250
200
150

100 -

50

Clearance/F (mL/min)

0 20 40 60 80 100
WT (kg)

FIGURE 2. Weight (WT) vs C/F in subjects with CF.
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system,?? levofloxacin renal clearance was similar in
rats with or without a P-glycoprotein inhibitor.33
These conflicting results may suggest alternative
drug transport mechanisms (eg, organic cation trans-
port) as the predominant route of renal clearance.
Also, renal tubular reabsorption contribution to over-
all levofloxacin clearance is not known.

Levofloxacin rate of oral absorption in CF is
slower than non-CF, as the mean Tmax for CF was
two times greater. This difference is probably due to
prolonged gastric emptying in CF and is consistent
with ciprofloxacin absorption in CF.3* The 23%
higher Cpmax in CF was attributed to higher dosage
per body weight (9.50 mg/kg/d [SD, 1.79] vs 6.73
mg/kg/d [SD, 0.91], p < 0.001). The extent of levo-
floxacin oral absorption was similar when normaliz-
ing AUC,, values by dosage per body weight (Table
2).

Over half of our CF subjects were women, com-
pared to an all-male non-CF group. Despite this
difference, there were no significant differences in
body weight, GFR, and weight-adjusted levofloxacin
clearance between gender within our CF subjects
(Tables 1, 2). GFR gender differences is considered
a weight effect since GFR is proportional to body
weight.?>

Pai and associates?® recently report a 19% de-
crease and 37% increase in levofloxacin Cpmax and
Tmax, respectively, when levofloxacin was adminis-
tered 2 h before oral antacids in CF. Our study,
conducted prior to this report, allowed antacid use
2 h before or after levofloxacin. No subjects received
any antacid preparation during the study; thus, the
potential for an antacid absorption interaction was
not present in our study. This absorption study also
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reported levofloxacin pharmacokinetic parameters in
five CF patients receiving 750 mg/d and is currently
the only published report with levofloxacin CF phar-
macokinetic data available.26 Comparable pharmaco-
kinetic parameters of T,,, CI/F, and Vd/F were
similar to our results (Table 2).

Our small pharmacodynamic analysis supports
duoantibiotic coverage, as reduction of PA sputum
density was best achieved with a concurrent anti-
pseudomonal antibiotic. Of the 10 evaluable pa-
tients, 5 of 7 patients receiving combination anti-
pseudomonal therapy had PA sputum reductions.
Two of three patients receiving levofloxacin mono-
therapy had elevated sputum PA after therapy. This
finding is consistent with the recommendation of
double antimicrobial coverage for PA infections due
to potential rapid development of resistance.”

Fluoroquinolone PK/PD targets for PA have been
suggested for optimal bacteriologic and clinical out-
comes and minimizing resistance and are supported
by in vitro and limited in vivo models.?6-41 Specific
clinical PK/PD PA pulmonary infection data are
comprised of analyses that included patients with the
same pathogen with other sites of infections (eg,
wounds and urinary tract) or in patients with pulmo-
nary infections grouped with other bacteria.*>-4>
Although these trials*>-4> support the aforemen-
tioned targets by broader patient groups, it is not
known if these PK/PD targets hold true for PA
pulmonary infections in the general clinical setting
due to limited sample sizes. In our study, two
patients achieved the recommended PK/PD targets
for efficacy of AUC,,/MIC ratio > 125 and Cpmax/
MIC ratio > 12. One of these patients, receiving
concurrent inhaled tobramycin, had a 99% reduction
in PA sputum density (Fig 1). In regards to devel-
oping resistant PA strains, 3 of 10 patients met the
suggested PK/PD targets (AUC,,/MIC ratio > 100
and Cpmax/MIC ratio > 8) for minimizing resis-
tance.37-3545 All three patients had pretherapy mean
MIC isolates sensitive to levofloxacin (< 2 pg/mL).
Posttherapy mean MIC isolates were resistant (> 8
pg/mL) in one patient; this patient received levo-
floxacin monotherapy. One of the remaining two
patients also did not receive combination therapy.

Levofloxacin is well distributed into sputum, as
sputum PK/PD targets of AUC,,/MIC ratio > 30
and Cpmax/MIC ratio > 4.01 were associated with
successful treatment of acute exacerbations of
chronic bronchitis in non-CF patients.*6 Currently,
no levofloxacin sputum penetration data in CF pul-
monary disease exit. Unfortunately, we did not eval-
uate sputum penetration in our study.

In summary, steady-state CI/F, Vd/F, and AUC,,
of levofloxacin in CF patients receiving 500 mg qd po
are similar to non-CF patients when corrected for

www.chestjournal.org

body mass. CF patients have a longer Tmax probably
due to prolonged gastric emptying. Use of higher
daily dosages of =750 mg should hypothetically
provide more favorable PK/PD indexes of Cpmax/
MIC ratio and AUC,,/MIC ratio for improved clin-
ical outcomes if tolerated. Additional studies are
needed to evaluate levofloxacin sputum penetration
and to determine if PK/PD targets support the
bacteriologic and clinical outcomes for managing PA
pulmonary infections in CF.
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