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Background: The pharmacokinetic/pharmacodynamic (PK/PD) relationship for polymyxin B against Klebsiella
pneumoniae infections is not known.

Methods: Dose-fractionation studies with subcutaneous polymyxin B were conducted in neutropenic mice in
which infection with three strains of K. pneumoniae had been produced in thighs or lungs. Dosing (thigh infection
0.5–120 mg/kg/day; lung infection 5–120 mg/kg/day) commenced 2 h after inoculation, and bacterial burden
was measured 24 h later. Plasma exposure measures for unbound polymyxin B were from population pharmaco-
kinetic analysis of single doses and plasma protein binding by ultracentrifugation. The inhibitory sigmoid dose–
effect model was employed to determine the relationship between exposure and efficacy. Antibacterial activities
of polymyxin B and colistin against thigh infection were compared at equimolar doses generating exposures re-
sulting in maximal antibacterial activity.

Results: The pharmacokinetics of polymyxin B were well described by a model comprising parallel linear and sat-
urable pathways for absorption and elimination. Plasma binding of polymyxin B was constant (P . 0.05) over the
range �0.9–37 mg/L; average (+SD) percentage bound was 91.4+1.65. In thigh infection, antibacterial ef-
fect was well correlated with fAUC/MIC (R2"0.89). Target values of fAUC/MIC for stasis and 1 log10 kill were
1.22–13.5 and 3.72–28.0, respectively; 2 log10 kill was not achieved for any strain, even at the highest tolerated
dose. There was no difference (P . 0.05) in antibacterial activity between polymyxin B and colistin with equimolar
doses. It was not possible to achieve stasis in lung infection, even at the highest dose tolerated by mice.

Conclusions: The results will assist in the design of optimized dosage regimens of polymyxin B.

Introduction

Polymyxin B and colistin are now widely used for the treatment of
infections caused by MDR Gram-negative pathogens such as
Pseudomonas aeruginosa, Acinetobacter baumannii and Klebsiella
pneumoniae. The two polymyxins have very similar chemical
structures, and their MICs are within one 2-fold dilution for more
than�98% of isolates.1,2 However, greater awareness that the ad-
ministration of colistin in the form of an inactive prodrug (colisti-
methate) compared with direct administration of polymyxin B

may lead to potentially important differences in clinical pharmaco-
logical profiles has led to increased interest in use of polymyxin B.3

Studies over the last few years have increased understanding of
the pharmacokinetic/pharmacodynamic (PK/PD) driver of activity
of the polymyxins against some important Gram-negative patho-
gens. Dose-fractionation studies of colistin against P. aeruginosa in
a dynamic in vitro infection model4 and against P. aeruginosa and
A. baumannii following subcutaneous administration in neutro-
penic mouse thigh and lung infection models5 indicated that anti-
bacterial activity against these species correlated most closely with
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the ratio of the area under the unbound concentration–time curve
to the MIC (fAUC/MIC). This PK/PD index has also been identified as
the best predictor of antibacterial effect against P. aeruginosa fol-
lowing intraperitoneal6 or intratracheal7 administration of colistin
in a neutropenic murine lung infection model. An in silico PK/PD
model for colistin against P. aeruginosa in static in vitro time–kill
studies when used for in silico replication of a dose-fractionation
study in mice indicated fAUC/MIC as the PK/PD index most predict-
ive of antibacterial activity.8 This PK/PD index also appeared rele-
vant for polymyxin B against P. aeruginosa based on the time–kill
profiles that were observed with three fractionated dosing regi-
mens in a hollow-fibre infection model.9 Clearly, almost all the
PK/PD information available relates to colistin against P. aeruginosa
and A. baumannii. There is a dearth of information from dynamic
PK/PD systems for polymyxin B against K. pneumoniae. Here, we de-
scribe such studies conducted in neutropenic mouse thigh and lung
infection models.

Materials and methods

Chemicals and bacterial strains

Polymyxin B sulphate (Lot BCBF8382V; �6000 units/mg) and colistin
sulphate (lot SLBD8306V; �15000 units/mg), both from Sigma–Aldrich
(St Louis, MO, USA) were used to prepare aqueous solutions for administra-
tion to mice. Solutions were freshly prepared before each experiment, steri-
lized by passage through a 0.2 lm pore-size syringe filter and stored at 4 �C
prior to use. Three bacterial strains were utilized: K. pneumoniae reference
strain ATCC BAA-2146 from the American Type Culture Collection
(Manassas, VA, USA) and two clinical isolates (FADDI-KP042 and FADDI-
KP032). Polymyxin B MICs, determined by broth microdilution in untreated
polystyrene trays in the absence of polysorbate 80 in accordance with the
joint EUCAST and CLSI recommendations,10 were 0.5 mg/L for all strains.
The colistin MIC was 0.25 mg/L for ATCC BAA-2146, 0.5 mg/L for FADDI-
KP042 and 1 mg/L for FADDI-KP032. Prior to each experiment, strains were
subcultured onto nutrient agar (Media Preparation Unit, The University of
Melbourne, Parkville, Australia) and incubated overnight at 37 �C. A colony
was then selected and grown overnight in 20 mL of cation-adjusted
Mueller–Hinton broth (Oxoid, Hampshire, UK). Early logarithmic-phase
growth was subsequently prepared.

Neutropenic murine thigh and lung infection models
Animal experiments were approved by the institutional animal ethics com-
mittee (approval numbers VCPA.2008.09 and MIPS.2012.47) and animals
were maintained in accordance with the Australian Code of Practice for the
Care and Use of Animals for Scientific Purposes. Eight-week-old, specific-
pathogen-free female Swiss mice (24–30 g) were obtained from Monash
Animal Services (Clayton, Victoria, Australia) and were fed, housed and ren-
dered neutropenic by administration of cyclophosphamide, as described
previously.5 Infections in thighs were initiated by intramuscular injection
(50lL) of the inoculum and in lungs by intratracheal aerosolization (25lL)
of the inoculum sprayed directly into the trachea above the carina using a
MicroSprayerV

R

Aerosolizer (model IA-1C; Penn-Century, Philadelphia, PA,
USA).5 The inoculum was�105 and 106 cfu for the thigh and lung infection
model, respectively.

Pharmacokinetics of polymyxin B in neutropenic
infected mice
The PK of polymyxin B was determined following single-dose administra-
tion of 2, 4, 8, 16 and 32 mg/kg of polymyxin B to neutropenic thigh-
infected mice. Plasma samples were collected from three or four mice at

each of multiple times up to 12 h following administration; the sampling
schedule varied somewhat across the five doses to maximize the yield of
information. The protein binding of polymyxin B in pooled plasma collected
from infected neutropenic mice was determined by ultracentrifugation
using previously described conditions and procedures to minimize adsorp-
tion of polymyxin B in protein-free supernatant samples.5 Binding was
determined in drug-free plasma that had been spiked to achieve 10 poly-
myxin B concentrations across the range�0.9–37 mg/L, encompassing the
relevant range of total plasma concentrations in the single-dose PK studies
(described above) and the dose fractionation PK/PD studies (described
below). Concentrations of polymyxin B in samples of supernatant obtained
by ultracentrifugation and whole plasma were quantified as before.5,11

Pharmacokinetics/pharmacodynamics of polymyxin B in
thigh and lung infection models
Treatment with subcutaneously administered polymyxin B sulphate (daily
dose range 0.5–120 mg/kg in the thigh infection model and 5–120 mg/kg in
the lung infection model) commenced 2 h following inoculation. The max-
imum dose tolerated by mice was 120 mg/kg per day. The following dose-
fractionated regimens were used against strain FADDI-KP032 in the thigh
infection model: once-daily administration of 0.5, 10, 20, 30 and 45 mg/kg;
12 hourly administration of 5, 10, 15, 22.5, 30 and 45 mg/kg; 8 hourly ad-
ministration of 0.83, 1.67, 5, 3.33, 6.67, 7.5, 10, 15, 20, 25, 30 and 40 mg/kg;
and 4 hourly administration of 1.67, 3.33, 5, 7.5, 10, and 15 mg/kg. In the
remaining PK/PD studies the daily doses were divided equally and adminis-
tered at 8 hourly intervals. Bacterial burdens in lungs or thighs (dependent
on the model) were determined at 2 h after inoculation (untreated con-
trols) and 24 h later (untreated controls and polymyxin B-treated mice), as
described previously.5

For strains FADDI-KP032 and ATCC BAA-2146, the antibacterial effects
of polymyxin B and colistin were compared in the thigh infection model. For
FADDI-KP032, equimolar daily doses of each polymyxin were studied at
four dose levels (polymyxin B sulphate at 22.5, 45, 90 and 120 mg/kg/24 h,
corresponding to colistin sulphate at 21.9, 43.9, 87.7 and 117.1 mg/kg/24 h;
n"4 for each treatment). For ATCC BAA-2146, the comparison was con-
ducted with the first three equimolar dose levels. For each polymyxin, the
daily dose was divided equally and administered 8 hourly.

Pharmacokinetic/pharmacodynamic analyses
The plasma polymyxin B concentration versus time data from the single-
dose studies (spanning a 16-fold range in doses) were subjected to popula-
tion PK analysis using S-ADAPT (version 1.57) with importance sampling
(pmethod"4) and SADAPT-TRAN.12–14 Briefly, models with one, two and
three disposition compartments, and linear, saturable and parallel linear
and saturable elimination were evaluated. Models with linear and saturable
absorption, with and without absorption lag compartments, and with par-
allel and sequential absorption processes were tested. The inter-individual
variability of the PK parameters was assumed to be log-normally distrib-
uted. Proportional and combined additive and proportional error models
were explored. Standard goodness-of-fit plots, visual predictive checks and
the normalized prediction distribution error were utilized to evaluate model
performance.

The parameters determined in the population PK analysis were used to-
gether with the fraction of polymyxin B unbound in plasma and the MIC of
the bacterial strains to determine values of each of the PK/PD indices for un-
bound drug (i.e. fAUC/MIC, fCmax/MIC and fT.MIC) corresponding to each of
the regimens in the dose-ranging PK/PD studies. This was performed by
using the developed population PK model to simulate the unbound poly-
myxin B concentration–time profiles for each of the regimens in the dose-
ranging PK/PD studies. The simulations and calculation of the values of the
PK/PD indices were conducted using Berkeley Madonna (version 8.3.23.0).
Subsequently, the value of these indices for each dosage regimen and the
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corresponding bacterial burden in mouse tissue at 24 h after initiation
of polymyxin B treatment in the mice were subjected to PK/PD analysis
by use of the inhibitory sigmoid dose–effect model estimated in NONMEM
(version 7).5

Results and discussion

There has been only a small amount of information available on
the PK of polymyxin B in mice. He et al.15 reported data from a
study involving a single intravenous dose of 3 mg/kg, and Bowers
et al.16 used a single 10 mg/kg intraperitoneal dose; plasma sam-
ples were collected for 6 and 4 h, respectively. To minimize animal
numbers we have conducted studies in thigh-infected mice and
assumed the PK of polymyxin B does not differ between thigh- and
lung-infected animals. Previous studies have shown that the PK of
ceftazidime and avibactam in thigh- and lung-infected mice did
not differ between the two infection sites.17 The total plasma poly-
myxin B concentration versus time profiles from the single-dose PK
studies in neutropenic infected mice in the present study are
shown in Figure 1, and the PK parameter estimates from the popu-
lation PK modelling are in Table 1. Close examination of the profiles
indicates some degree of non-linearity in the PK across the
2–32 mg/kg range of polymyxin B subcutaneous doses. Non-
linearity has also been observed for colistin following single sub-
cutaneous doses spanning a more limited range (10–40 mg/kg) in
neutropenic infected mice.5 In the current study with polymyxin B,
various approaches to accommodate non-linearity were investi-
gated in the population PK analysis. The superior model incorpo-
rated parallel linear and saturable pathways for both absorption
from the subcutaneous injection site and elimination from the
body (Figure 2). All parameters in the final model were required to
describe the PK profiles. The visual predictive checks demonstrate
excellent predictive performance of the model across the studied
dose range (Figure 3).

The protein binding of polymyxin B in plasma of neutropenic in-
fected mice was concentration independent over the concentra-
tion range of �0.9–37 mg/L (P . 0.05). For the 10 concentrations
spanning this range, the mean (+SD) percentage of polymyxin B
bound was 91.4+1.65. Thus, the average unbound fraction of
polymyxin B in plasma was 0.086, and this was the value used in
determining the values of fAUC/MIC, fCmax/MIC and fT.MIC for each
of the dosing regimens in the PK/PD studies. The unbound fraction
of polymyxin B in the plasma of neutropenic infected mice (0.086)
was almost identical to that reported previously for colistin
(0.084).5 It is evident that the unbound fractions of polymyxin B,18

colistin5,19 and some polymyxin analogues20 are substantially
lower in plasma of mice compared with those in humans. This is
most likely the result of inter-species qualitative and/or quantita-
tive differences in the plasma proteins involved in the binding of
the polymyxins or in the concentrations of endogenous com-
pounds that modify the binding. When translating PK/PD data to
the clinical setting, it is important to recognize that the unbound
fractions of polymyxin B and colistin in the plasma of neutropenic
infected mice are substantially lower than the corresponding val-
ues for plasma of critically ill patients.5,18,19

In the thigh infection model, the bacterial burdens at initiation
of the polymyxin B regimens for strains ATCC BAA-2146, FADDI-
KP032 and FADDI-KP042 were 6.30+0.67 (n"8), 6.81+0.13
(n"12) and 6.92+0.13 (n"8) log10 cfu/thigh, respectively. The re-
lationship between the antibacterial effect of polymyxin B and
fAUC/MIC in the dose-fractionation study for FADDI-KP032 in the
thigh infection model is shown in Figure 4(a). The R2 value of
0.89 for the fit of the inhibitory sigmoid dose–effect model for the
fAUC/MIC index was marginally higher than the corresponding
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Figure 1. Total plasma polymyxin B concentration versus time after ad-
ministration of single subcutaneous doses of 2, 4, 8, 16 or 32 mg/kg poly-
myxin B in neutropenic infected mice. Each symbol represents the
mean+ SD (n"3 or 4 mice).

Table 1. Parameter estimates from the population PK analysis of the
plasma polymyxin B concentration versus time data following subcuta-
neous administration of a single dose of 2, 4, 8, 16 or 32 mg/kg poly-
myxin B in neutropenic infected mice

Parameter (unit)
Population PK

estimate (CV%a)

First-order absorption rate constant (h#1) 1.83 (9.6)

Maximum rate for saturable absorption (mg/h/kg) 11.3 (4.4)

Amount in subcutaneous absorption compartment at

half-maximum of saturable absorption (mg/kg)b

11.5 (11)

Dose amount absorbed by first-order process (mg/kg) 4.8 (8.4)

Linear elimination clearance (L/h/kg) 0.178 (11)

Maximum rate for saturable elimination (mg/h/kg) 0.255 (18)

Plasma concentration at half-maximum of saturable

elimination (mg/L)

0.823 (22)

Central volume of distribution (L/kg) 0.325 (3.7)

Peripheral volume of distribution (L/kg) 0.808 (42)

Inter-compartmental clearance (L/h/kg) 0.198 (5.6)

Proportional residual error (%) 22.5

Additive residual error (mg/L) 0.010

The bioavailability following subcutaneous administration was assumed
to be 100%.
aCV% represents the interindividual variability between the mice.
bMaximum rate constant for saturable absorption component 0.98 h#1.
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value for fCmax/MIC (R2"0.88) and substantially higher than that
for fT.MIC (R2"0.50); the data for the last two indices are shown in
Figure S1 (available as Supplementary data at JAC Online). This is
in keeping with the results of studies with colistin and polymyxin B
against P. aeruginosa and A. baumannii that indicate that
fAUC/MIC is the PK/PD index that best describes the antibacterial
effect of the polymyxins, although in some reports fCmax/MIC was
only modestly inferior to fAUC/MIC, as in the current study.4–9

The daily doses of polymyxin B needed to generate the fAUC/MIC
values at the upper end of the exposure–response relationship
(Figure 4a) were the maximum that were tolerated by the mice.
The PK/PD model parameters for the fAUC/MIC index of polymyxin B
against all three strains of K. pneumoniae in the thigh infection
model were estimated with good precision (Table 2). The value of
fAUC/MIC required to achieve 50% of the maximal drug effect
(Emax) was similar to that reported for colistin against P. aeruginosa
and A. baumannii in the murine thigh infection model.5 However, it
is notable that the Emax for polymyxin B (2.13–2.90 log10 cfu/thigh)
was substantially smaller than was observed for colistin against

three strains each of P. aeruginosa (4.97–6.84 log10 cfu/thigh) and A.
baumannii (3.78–4.61 log10 cfu/thigh) in the same model.5

In keeping with the smaller Emax for polymyxin B in the present
study, it was not possible to determine a target value of fAUC/MIC
for 2 log10 kill (Table 2); the target values for stasis and 1 log10 kill for
polymyxin B against K. pneumoniae are in generally good agree-
ment with the corresponding values for colistin against
P. aeruginosa and A. baumannii in the murine thigh infection
model.5 There was a relatively wide range of target values for stasis
and 1 log10 kill for polymyxin B against the three strains of
K. pneumoniae (Table 2). Similar or larger variability across strains
has been observed in murine infection studies with non-polymyxin
antibiotics against other bacterial species.21–23 As more information
emerges on the clinical population PK of polymyxin B and the rela-
tionship between its plasma exposure and nephrotoxicity in pa-
tients, the PK/PD target values reported in Table 2, together with
values from future studies on additional strains, can be translated
to assist in development of optimized dosing regimens, as is occur-
ring with colistin.19,24
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Figure 2. Diagram of the final population pharmacokinetic model. SC, subcutaneous.
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To probe the possible reason(s) for the lower Emax for polymyxin B
against K. pneumoniae, a comparison of the relative antibacterial
effects of colistin and polymyxin B was conducted against two of
the strains (FADDI-KP032 and ATCC BAA-2146). These strains were
chosen because for polymyxin B in the thigh infection model they
had the lowest and the highest respective EC50 values and fAUC/MIC
target values for stasis (Table 2). Equimolar daily doses of each poly-
myxin were studied at three or four dose levels. The doses were
chosen as they generated exposures that led to near-maximal re-
duction in bacterial burden with polymyxin B in the thigh infection
model (Figure 4a). The results of the comparative study are pre-
sented in Table 3. The magnitude of the killing of FADDI-KP032,

relative to the bacterial burden at the initiation of treatment with
each of the polymyxins, was very similar to that shown for poly-
myxin B in Figure 4(a). There was no difference in the magnitude of
killing between polymyxin B and colistin (P . 0.05) at any of the four
dose levels against FADDI-KP032 or at two of the three dose levels
for ATCC BAA-2146 (Table 3). For the latter strain, there was a small
but marginally significant difference (P"0.044) in the bacterial bur-
den at the end of treatment for the second dose level. As colistin
caused a substantially greater extent of killing of P. aeruginosa and
A. baumannii in the murine thigh infection model,5 the smaller re-
sponse for polymyxin B and colistin against K. pneumoniae in the cur-
rent study (Figure 4a, Tables 2 and 3) is most likely related to intrinsic
differences across the bacterial species. The presence of a capsule
in K. pneumoniae is a possible reason for the lower maximal effect.
The anionic bacterial capsule polysaccharide may serve to decrease
the number of possible interactions of cationic polymyxin molecules
with the anionic lipopolysaccharide of the outer membrane, which is
a critical first step in the bactericidal action.25,26 Given the smaller re-
sponse, it may be particularly important when polymyxins are used
against infections caused by K. pneumoniae to consider combination
therapy, although the benefit–cost of combination therapy with
polymyxins remains to be determined in well designed and ad-
equately powered clinical studies.3,27 The potential clinical signifi-
cance of the differing maximal responses across these Gram-
negative species warrants further evaluation.27

In the lung infection model, the bacterial burdens at initiation
of the polymyxin B regimens for strains ATCC BAA-2146, FADDI-
KP032 and FADDI-KP042 were 6.61+0.05 (n"4), 6.58+0.06
(n"4) and 6.60+0.05 (n"4) log10 cfu/lung, respectively. There
was no relationship between the antibacterial effect of polymyxin B
and fAUC/MIC. The data for strain FADDI-KP032 are shown in
Figure 4(b), and the results for the other two strains were almost
identical. There was no evidence for bacterial killing, even at
fAUC/MIC exposures achieved with the highest doses that could
be tolerated by the mice. Clearly, it was not possible to under-
take PK/PD modelling of the data. It is evident that subcutane-
ous (i.e. systemic) administration of polymyxin B resulted in very
much less bacterial killing in lungs in comparison with thighs.
Bowers et al.16 also reported a lack of antibacterial effect of
polymyxin B (10 mg/kg) following intraperitoneal administra-
tion in neutropenic mice with A. baumannii lung infections. The
authors of that study attributed the lack of responsiveness of
lung infections to achievement of relatively low concentrations
of polymyxin B in epithelial lining fluid (ELF) of mice adminis-
tered the drug systemically. Lower responsiveness of infections
in lungs compared with that in thighs was reported for colistin
against P. aeruginosa and A. baumannii, although bacterial kill-
ing in lungs was observed at high (but tolerated) fAUC/MIC ex-
posures for all three examined strains of P. aeruginosa and one
of three examined strains of A. baumannii.5 This implies that co-
listin was able to access ELF in concentrations sufficient to elicit
at least some degree of bacterial killing against these species.
As discussed above in regard to thigh infections, it appears that
lung infections caused by K. pneumoniae may be even less re-
sponsive to systemically administered polymyxin than is the
case for P. aeruginosa and A. baumannii. Experimental lung in-
fection with P. aeruginosa in piglets was substantially less re-
sponsive to systemically administered colistin than to nebulized
colistin.28 This is not unexpected because recent preclinical28–31
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Figure 4. Relationships for K. pneumoniae FADDI-KP032 between
log10 cfu per thigh at 24 h and fAUC/MIC (a) and log10 cfu per lung at 24 h
and fAUC/MIC (b). Each symbol represents the value from a single thigh
or lung in the respective infection models. The data points on the y-axis
are for untreated (control) mice at 24 h after commencement of therapy
in the other animals. The solid line in panel (a) is the fit of the inhibitory
sigmoid dose–effect model (R2"0.89). The dotted line represents the
average bacterial burden in the thighs or lungs at the start of polymyxin B
treatment (i.e. the stasis value).
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and clinical32–34 studies have revealed that colistin concentrations
in lung tissue, ELF or sputum are substantially higher after direct
administration to the lungs than the corresponding concentra-
tions achieved after systemic administration. The increasing
amount of preclinical data from the current and previous studies
together with the results of recent meta-analyses of clinical stud-
ies reinforce the need to consider nebulized delivery of polymyxins
as an adjunct in the treatment of pulmonary infections.35,36

In conclusion, to the best of our knowledge, this is the first
study to report the PK/PD of either polymyxin B or colistin against
K. pneumoniae in a dynamic infection model. The study revealed
that in the neutropenic murine thigh infection model fAUC/MIC is

the PK/PD index that best correlates with bacterial killing.
The fAUC/MIC target values for stasis and 1 log10 kill were in the
same range as those reported for colistin against P. aeruginosa
and A. baumannii in the same dynamic infection model. However,
in a comparative component of the current study the maximal kill-
ing was substantially lower for both polymyxin B and colistin
against K. pneumoniae, suggesting a difference in the responsive-
ness of this pathogen to the polymyxins. Murine lung infection
with K. pneumoniae was even less responsive to systemically ad-
ministered polymyxin B than were P. aeruginosa and A. baumannii
lung infections treated systemically with colistin. As more is
learned about the population PK of polymyxin B and the relation-
ship between its plasma exposure and risk of nephrotoxicity in crit-
ically ill patients, the results of the current study will assist in the
design of optimized dosing strategies for polymyxin B.
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Table 2. PK/PD model-fitted parameter estimates for the fAUC/MIC index of polymyxin B against all three strains of K. pneumoniae in the thigh infec-
tion model and corresponding target values of fAUC/MIC for stasis and 1 and 2 log10 kill

PK/PD model-fitted parameter estimates of polymyxin B
fAUC/MIC and coefficient of determinationa

Target value of polymyxin B fAUC/MIC for
various magnitudes of effect

Strain
Emax (log10

cfu/thigh)
E0 (log10

cfu/thigh) EC50 c R2 stasis 1 log10 kill 2 log10 kill

ATCC BAA-2146 2.90 (0.47)b 8.17 (0.22) 13.9 (0.34) 6.12 (0.77) 0.75 13.5 17.4 c

FADDI-KP032 2.13 (1.33) 7.49 (1.24) 1.83 (2.59) 1.86 (2.99) 0.89 1.22 3.72 c

FADDI-KP042 2.84 (1.03) 8.62 (1.02) 4.24 (2.86) 1.57 (1.49) 0.96 5.47 28.0 c

aEmax is maximal drug effect, E0 is the effect in the absence of drug, EC50 is the value of the PK/PD index required to achieve 50% of Emax, c is the Hill
coefficient, and R2 is the coefficient of determination.
bValue in parentheses is the percentage relative standard error of the estimate.
cCould not be determined because the highest tolerated dosage regimens of polymyxin B were not able to achieve 2 log10 kill.

Table 3. Comparative effects of polymyxin B and colistin at various equi-
molar dose levels against two strains of K. pneumoniae. Data are pre-
sented as mean+ SD (n"4)

Log10 cfu/thigh at 24 ha

FADDI-KP032b ATCC BAA-2146c

Dose leveld polymyxin B colistin polymyxin B colistin

1 5.30+0.27 5.42+0.22 7.62+0.81 7.03+1.34

2 5.41+0.17 5.57+0.07 5.29+0.25e 5.68+0.14

3 5.31+0.20 5.55+0.07 5.67+0.98 5.28+0.16

4 5.52+0.13 5.43+0.11 ND ND

ND, not determined.
a24 h represents end time of treatment with polymyxin B or colistin.
bStasis value 6.80+0.08 log10 cfu/thigh at 0 h. 0 h represents time of
commencing treatment with polymyxin B or colistin; the value of
log10 cfu/thigh at this time is the baseline (stasis) value.
cStasis value 6.78+0.13 log10 cfu/thigh at 0 h. 0 h represents time of
commencing treatment with polymyxin B or colistin; the value of
log10 cfu/thigh at this time is the baseline (stasis) value.
dDose levels 1, 2, 3 and 4 for polymyxin B were 22.5, 45, 90 and
120 mg/kg/24 h, respectively; the corresponding dose levels for colistin
were 21.9, 43.9, 87.7 and 117.1 mg/kg/24 h. The daily dose was adminis-
tered in three equal doses at intervals of 8 h.
eDifferent from the corresponding value for colistin for this strain
(P"0.044).
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Supplementary data
Figure S1 appears as Supplementary data at JAC Online.
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