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Background. Intravenous colistin is difficult to use because plasma concentrations for antibacterial effect overlap those causing
nephrotoxicity, and there is large interpatient variability in pharmacokinetics. The aim was to develop dosing algorithms for achieve-
ment of a clinically desirable average steady-state plasma colistin concentration (C_, ) of 2 mg/L.

Methods. Plasma concentration-time data from 214 adult critically ill patients (creatinine clearance, 0-236 mL/min; 29 receiv-
ing renal replacement therapy [RRT]) were subjected to population pharmacokinetic analysis. Development of an algorithm for
patients not receiving RRT was based on the relationship between the dose of colistimethate that would be needed to achieve a
desired C__ | _and creatinine clearance. The increase in colistin clearance when patients were receiving RRT was determined from the
population analysis and guided the supplemental dosing needed. To balance potential antibacterial benefit against risk of nephrotox-
icity the algorithms were designed to achieve target attainment rates of >80% for C_ 22 and <30% for C__ =>4 mg/L.

Results. When algorithm doses were applied back to individual patients not receiving RRT (including those prescribed intermit-
tent dialysis on a nondialysis day), >80% of patients with creatinine clearance <80 mL/min achieved C__ =2 mg/L, but for patients
with creatinine clearance >80 mL/min, the target attainment was <40%, even with the maximum allowed daily dose of 360 mg
colistin base activity. For patients receiving RRT, target attainment rates were >80% with the proposed supplemental dosing. In all

categories of patients, <30% of patients attained C__ >4 mg/L.
Conclusions.
monotherapy may be inadequate.
Keywords.
replacement modalities; dosing guidance.

The project has generated clinician-friendly dosing algorithms and pointed to circumstances in which intravenous

Intravenous colistin; critically ill patients; population pharmacokinetics; influence of renal impairment and renal

Colistin, a last-resort antibiotic against gram-negative infec-
tions, is administered intravenously as its inactive prodrug
colistimethate [1-3]. Selection of a colistimethate dose for
individual patients is extremely difficult because the apparent
clearance of colistin depends on renal function [4] and is sub-
ject to extensive interpatient variability even at a given creati-
nine clearance [4, 5]. Furthermore, based on pharmacokinetic
(PK)/pharmacodynamic data translated from infection models
[6] and PK/toxicodynamic relationships for risk of nephrotox-
icity in patients [7-9], there is substantial overlap in the plasma
concentrations required for antibacterial effect and those that
increase the likelihood of colistin-associated nephrotoxicity
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[10]. Based on these considerations, and keeping in mind that
the actual minimum inhibitory concentration (MIC) may be
unknown when therapy commences, an average plasma steady-
state concentration of colistin (C_ ) of 2 mg/L is a reasonable
target when initiating therapy [10]. From the interim analysis of
a population PK study in critically ill patients with a wide range
of renal function including those receiving renal replacement
therapy (RRT), Garonzik et al [4] have reported algorithms for

individualized dosing to achieve a desired C__ . We report here

ss,avg”
an update to those dosing suggestions, based on the final analy-
sis of data from more than double the number of patients in the

interim analysis.

METHODS

Patients and Ethics

Patients enrolled into this multinational (United States,
Thailand, and Greece), 4-center study on the population PK
of colistimethate and formed colistin were adult (aged >18
years) critically ill patients (https://clinicaltrials.gov/ct2/show/
NCT00235690). The ethics committee of each institution
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approved this open-label, nonrandomized study; informed con-
sent was obtained for all patients. The inclusion and exclusion
criteria were described in an earlier report on the interim pop-
ulation PK analysis of the data for the first 105 patients enrolled
in the study (16 were receiving RRT) [4]. The current report
includes data from an additional 110 patients for a total of 215
patients (29 receiving RRT on the PK study day). Demographic
characteristics are provided in Table 1 and RRT conditions in
Supplementary Data Table SI.

Colistin Administration, Sample Collection, and Analysis
Colistimethate was administered intravenously for the treat-
ment of bloodstream infections or pneumonia caused by
gram-negative bacteria [4]. The dosage regimen was at the
discretion of the physician caring for the patient; the median
daily dose of colistin base activity (CBA) was 200 mg (range,
75-600 mg); 33 mg of CBA is approximately 1 million IU. Blood
samples were collected across a dosage interval on days 3-5 of
the regimen to quantify steady-state plasma concentrations
of colistimethate and colistin; patients receiving intermittent
dialysis may also have had blood samples collected on another
day if dialysis was not conducted on the day of the above-men-
tioned sampling [4]. The unbound fraction of colistin in plasma
was determined by ultracentrifugation [6] in samples collected
from 66 of the patients; samples were from near the end of the
dosage interval to minimize the concentration of colistimethate
present and were supplemented with colistin (2 mg/L).

Population PK Analysis
Nonlinear mixed-effects modeling (S-ADAPT MCPEM algo-
rithm) was used to analyze the plasma concentration-time data

Table 1. Patient Characteristics
Characteristic Value
Age, median (range), y 66 (19-101)
Weight median (range), kg 61 (30-122)
Height median (range), cm 165 (140-193)
APACHE Il score, median (range) 21 (4-43)
Creatinine clearance, median (range), mL/min 39.8 (0-314)
Sex, No. (%)
Male 138 (64.2)
Female 77 (35.8)
Comorbid condition, No. (%)
Malignancy 36 (16.7)
Hepatic failure 20 (9.3)
Diabetes mellitus 58 (27.0)
Immunosuppression 31 (14.4)
RRT on study day, No. (%)
Intermittent hemodialysis 16 (7.4)
Sustained low-efficiency dialysis 4(1.9)
CRRT® 9(4.2)

Abbreviations: APACHE, Acute Physiology and Chronic Health Evaluation; CRRT, continu-
ous renal replacement therapy; RRT, renal replacement therapy.

#Continuous venovenous hemodialysis (n = 7) or hemofiltration (n = 2).

for both colistimethate and colistin in all 215 patients [4, 10].
The structural model from the interim analysis [4] was used
as the starting point, and all relevant covariates were retested.
These included body size (actual and ideal body weight, body
surface area [BSA], body mass index), sex, age, creatinine clear-
ance [11], and Acute Physiology and Chronic Health Evaluation
(APACHE) 1II score on clearance of colistimethate and colistin;
and body size (actual and ideal body weight, BSA, body mass
index) on volume of distribution.

Development of an Algorithm for Colistimethate Daily Dose in

Patients Not Receiving RRT

The model-derived post hoc parameter estimates from the
population PK modeling were used to compute the area under
the plasma colistin concentration-time curve across 24 hours
at steady state (AUC
AUCss,O—24
This concentration and the physician-selected dose admin-

.00y for each patient. Division of each

value by 24 hours generated the corresponding C__ .
istered, along with Cockcroft and Gault estimated creatinine
clearance [12], were used to derive the dosing algorithm. The
algorithm was based on the relationship between the dose of
colistimethate (as CBA) that would be needed to achieve each
1 mg/L of C,,. and creatinine clearance. As noted below, the
best regression fit between these variables was observed when
colistimethate dose was in the logarithmic scale. The equation
of the regression line for the log-linear relationship was used as
a starting point to establish the dosing algorithm. Given that
the line of best fit goes through the middle of the data, if one
used the actual regression equation only approximately 50%
of patients to whom the algorithm was applied would achieve
the desired exposure. Thus, the intercept of the regression line
for the log-linear relationship between colistimethate dose for
each 1 mg/L C__ and creatinine clearance was adjusted such
that, when it was applied back to the patients in this study, over-
all >80% of the patients would achieve a C___

v,

. of the quantum
value in the algorithm (ie, 1 mg/L), and >90% would achieve
plasma exposure of >275% of the quantum value (ie, 0.75 mg/L).
In adjusting the intercept, consideration was also given to the
very narrow therapeutic window of colistin [7-10], such that
<30% of the patients would achieve plasma exposure of greater
than twice the quantum value (ie, 2 mg/L).
The intercept-adjusted regression equation (“the algorithm”

for the relationship between the log = dose of CBA needed to
and cre-

ss,avg

atinine clearance was used to compute the dose needed for each

achieve each 1 mg/L (“the quantum”) of colistin C

patient to achieve a plasma colistin Cove of twice the quantum
(ie, 2 mg/L). This concentration is a reasonable target for ther-
apy with intravenous colistimethate [10]. From the algorithm,
the dose needed to achievea C__ of 22 mg/L was determined
at the midpoint of 10-mL/min increments of creatinine clear-
ance. A maximum daily dose of 360 mg CBA (~11 million IU)
was set [10, 13]. The computed dose for the midpoint of each
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10-mL/min creatinine clearance window was then applied back
to each patient within that narrow renal function window; if
the computed CBA dose for a patient exceeded 360 mg/d, the
latter value was applied. From knowledge of the plasma colistin
C__actually achieved from the physician-selected daily dose

ss,avg

for each

ss,avg

of colistimethate in each patient, the anticipated C
patient if the algorithm-predicted daily dose or the capped daily
dose had been administered was computed as described else-
where [10].

Target attainment rates for plasma colistin C__of 22 mg/L
with the computed dose or the capped dose were determined
for clusters of creatinine clearance (<30, 30 to <50 mL/min, 50
to <80, and >80 mL/min), as as described previously [10]. In
addition, using the same computed or capped dose the attain-
ment rates for plasma colistin C__ of 20.5 mg/L, 21 mg/L, 21.5
mg/L, and >4 mg/L were determined.

Determination of Colistimethate Daily Dose in Patients Receiving RRT
For patients receiving intermittent dialysis, the colistimethate
daily dose on a nondialysis day was from the algorithm above for
a patient with a creatinine clearance of 0 mL/min. The increase
in the apparent clearance of colistin when patients were receiv-
ing dialysis was determined from the population PK analysis
and used to guide the magnitude of supplemental dose needed.
For patients receiving continuous RRT (CRRT), the suggested
colistimethate daily dose was calculated from the apparent colis-
tin clearance determined in the population PK analysis.

RESULTS

The plasma concentration-time profiles for all patients are pre-
sented in Figure 1. The median plasma colistin C__ -was 2.35
mg/L, but individual values varied widely (0.24-9.92 mg/L)
with the physician-selected doses. The mean (SD) unbound
fraction of colistin in plasma was 0.49 (0.11).

In the population PK analysis, the final model remained very
similar to the model reported by Garonzik et al [4]; the only

significant covariates were creatinine clearance for clearance
of colistimethate and colistin, and body weight for volume of
the central and peripheral compartments of colistimethate.
The only difference is that, in the previously reported model,
body weight was found to be a covariate only for the central
compartment volume of colistimethate [4]. Details of the good-
ness of fit of the final population PK model to the data are in
Supplementary Data (Figures S1 and S2). All model-fitted
parameters were estimated with good to excellent precision
(standard errors, 2.94%-27.7%), with moderate to high inter-
individual variability for this very diverse patient population
(Table S2, Supplementary Data). Parameter estimates were sim-
ilar to those from the interim analysis [4]. For 1 patient (37-year
old man; body weight, 110 kg; APACHE II score, 11; creatinine
clearance, 314 mL/min), all plasma colistimethate concentra-
tion data were below the limit of quantification of the assay,
probably resulting in a poor clearance estimate that led to a
substantial misfit (residual error, >3x relative standard error) in
the algorithm plot; the data for this patient were excluded, and
the creatinine clearance range for the remaining 214 patients
was 0-236 mL/min.

In regard to the renally based daily dosing algorithm, the rela-
tionship between the daily dose of CBA needed for each 1 mg/L

of plasma colistin C -and creatinine clearance is shown in

Figure 2; the log—lineér version provided the best regression fit.
The final step in the development of the dosing algorithm was
to adjust the intercept of the regression line in Figure 2B from
1.667 to 1.825. The algorithm is Equation 2 (Table 2). When
this relationship was applied back to each of the 214 patients
fora Cve of 1 mg/L (the quantum), 81.3% of patients achieved
this concentration, 93.5% achieved 75% of the quantum, and
20.6% achieved a concentration twice that of the quantum. This
performance satisfied the criteria set before the algorithm was
developed (see Methods).

The daily dosing algorithm (Equation 2, Table 2) was then
used to determine the dose needed to achieve a clinically

>

Colistimethate, mg/L

Colistin, mg/L

B 100

Time Since Previous Dose, h

Figure 1.
colistimethate either every 8, 12, or 24 hours.

Time Since Previous Dose, h

Steady-state plasma concentrations of colistimethate (4) and formed colistin (B) across a dosage interval in 215 critically ill patients. Patients were receiving
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Figure 2. Linear-linear (A) and log-linear (B) plots of the relationship between the daily dose of colistin base activity (CBA) needed for each 1 mg/L of the average steady-
state plasma concentration of colistin (C__ ) and creatinine clearance. The regression equation in panel B with the intercept adjusted from 1.667 to 1.825 is the renally

5,8vg

based dosing algorithm (Equation 2 in Table 2).

reasonable target plasma colistin C___of 2 mg/L [10] for hypo- narrow renal function windows (Table 3). When the renally based
thetical patients at the midpoint of 10-mL/min increments of ~ doses in Table 3 were applied back to individual patients not
creatinine clearance. This yielded discrete daily doses for these receiving RRT (including those prescribed intermittent dialysis

Table 2. Suggested Loading and Daily Doses of Colistimethate for a Desired Target colistin C___ of 2 mg/L in Various Categories of Critically ill Patients

'ss,avg

Category of
Dose Critically Ill Patient Dosing Suggestions?

Loading dose All patient categories Equation 1: Loading dose of CBA (mg) = C_ target (mg/L) x 2.0 x ideal body weight (kg)
To achieve a C_ - of 2 mg/L in a patient with an ideal body weight of 75 kg, the loading dose would be 300 mg
CBA (9 million I1U), the suggested maximum loading dose. The 1st regular daily dose should be administered 12
h later.
Daily dose® Not receiving RRT Equation 2° Daily dose of CBA (mg) = CSiavg target (mg/L)
SeeTable 3 (“look-up” table) for the daily dose to target a plasma colistin C_
patient’s creatinine clearance.
Receiving RRT The baseline daily dose of colistimethate for a Css,avg of 2 mg/L in a patient with creatinine clearance of 0 mL/min
is 130 mg/d of CBA (3.95 million 1U/d) (see Table 3)%; the supplement to the baseline daily dose needed during
receipt of RRT is 10% of the baseline dose per 1 h of RRT.
Intermittent Nondialysis day: CBA dose of 130 mg/d (3.95 million 1U/d), ie, baseline dosing for a Cswg of 2 mg/L; dialysis day
hemodialysis supplement: add 30% or 40% to baseline daily dose after a 3- or 4-h session, respectively.® The dialysis session
should occur toward the end of a colistimethate dosing interval, and the supplement to the baseline (nondialy-
sis) daily dose should be administered with next regular dose, after the dialysis session has ended.
SLED During SLED: add 10% per 1 h of SLED replacement to baseline daily dose fora C_,  of 2 mg/L’; for a patient
receiving a 10-h nocturnal SLED session each day and receiving colistimethate every 12 h, the dose would be
(baseline CBA dose of 130 mg/d for a patient with creatinine clearance of 0 mL/min + supplemental dose com-
prising 10% of the baseline dose per h x 10 h); ie, for this case the CBA dose would be 260 mg/d (79 million
1U/d). It is suggested that the SLED session begin 1-2 h after the afternoon/evening dose; in such a case, it may
be most convenient and safe to administer 130 mg CBA (3.95 million IU) every 12 h.
CRRT During CRRT: add 10% per 1 h of CRRT to the baseline daily dose fora C . of 2 mg/L? the suggested CBA dose
is 440 mg/d (~13 million 1U/d).

X 10(0.0048 x CrCl + 1.825)

. of 2 mg/L, depending on the

ave

$5,aV!

Abbreviations: CBA, colistin base activity; CrCl, creatinine clearance (mL/min); CRRT, continuous renal replacement therapy; Css‘m, average steady-state plasma concentration of colistin;
RRT, renal replacement therapy; SLED, sustained low-efficiency dialysis.

“Suggested doses are based on the population pharmacokinetic (PK) analysis for 214 critically ill patients. Doses are expressed primarily as milligrams of CBA for various categories of
critically ill patients; doses are also provided in millions of international units.

®Daily dose administered in 2 divided doses 12 h apart.

°Equation 2 is based on the regression equation in Figure 2B, with the intercept adjusted from 1.667 to 1.825 and with creatinine clearance (CrCl) expressed in mL/min.

9Based on use of Equation 2 and setting CrCl to 0.

°Supplemental dose of colistimethate to achieve a similar CSsavg on a dialysis day as occurs on a nondialysis day, based on the population PK analysis for 16 critically ill patients in whom
intermittent hemodialysis dialysate clearance of colistimethate and colistin was determined.

‘Based on the population PK analysis for 4 critically ill patients in whom SLED dialysate clearance of colistimethate and colistin was determined.

9Based on the population PK analysis for 9 critically ill patients in whom CRRT dialysate clearance of colistimethate and colistin was determined.
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Table 3. “Look-up” Table of Daily Doses of Colistimethate for a Desired
Targetcolistin C___ of 2mg/L for Narrow Windows of Creatinine Clearance

ss,avg

Dose of Colistimethate

forC,,,,of 2 mg/L?
Creatinine clearance,
mL/min CBA, mg/d Million 1U/d
0 130 3.95
5to <10 145 4.40
10 to <20 160 4.85
20 to <30 175 5.30
30 to <40 195 5.90
40 to <50 220 6.65
50 to <60 245 740
60 to <70 275 8.35
70 to <80 300 9.00
80 to <90 340 10.3
>90 360 10.9

Abbreviations: CBA, colistin base activity; C
tions of colistin.

<savg + AVETage steady-state plasma concentra-
“Daily doses were calculated using Equation 2 in Table 2 and the midpoint of the creati-
nine clearance bands in the first column in the present table. Daily dose administered in 2
divided doses 12 h apart.

who were on a nondialysis day), >80% and >90% of patients
in each of the 3 lowest creatinine clearance clusters achieved a
plasma colistin C__ of 22 and 21.5 mg/L, respectively (Figure
3), in accordance with the criteria set in development of the algo-
rithm. As creatinine clearance increased above 80 mL/min, the
suggested daily dose soon reached the maximum (360 mg CBA;
Table 3) and consequently <40% and <50% of patients attained
a plasma colistin C__ of 22 and 21.5 mg/L, respectively (Figure
3). With the suggested doses in Table 3, <30% of patients in all
4 creatinine clearance clusters achieved a plasma colistin C
>4 mg/L.

ss,avg

100 1
. 80 A
X
% Css,avg
8 (mg/L)
o J
= € —0-205
k5 -O--21
S -A-215
< 40 A R
g —0—22
2 @ 24
o
20 A
@
....... °
0 T T T ]
<30 30 to <50 50 to <80 >80
Creatinine Clearance, mL/min
Figure 3. Percentage of patients in each creatinine clearance cluster achieving

average steady-state plasma concentrations of colistin (Css‘avg) of >0.5,>1,>1.5, >2,
and >4 mg/L using the daily dose of colistimethate in Table 3 relevant to the actual
creatinine clearance of each patient.

For a plasma colistin Coonve of 2 mg/L, patients prescribed
intermittent dialysis would receive 130 mg CBA daily (base-
line dosing, Table 2) when not receving dialysis (assuming
creatinine clearance of 0 mL/min). This dosage regimen when
applied back to these patients achieved attainment rates for
plasma colistin C >1.5, 22, and >4 mg/L of 95%, 85%, and
25%, respectively. The dialysis clearance of colistimethate and
colistin was similar for the various types of RRT (Table S2,
Supplementary Data). The supplemental dosing required to
compensate the loss via dialysis was determined to be 10% of
the baseline dose per hour of dialysis (Table 2). For patients
receiving CRRT, when we applied back to each of the 9 patients
receiving this modality a daily colistimethate dose of 440 mg
of CBA for a target plasma colistin C__ of 2 mg/L (Table 2), 8
patients (89%) attained 1.5 and 2 mg/L, and only 1 patient had
a concentration >4 mg/L.

DISCUSSION

The influence of renal function on colistin clearance and hence
on the daily dose of CBA required to achieve each 1 mg/L of
plasma colistin Coag 18 discernible from the relationships in
Figure 2. Of note is the very wide interpatient variability; even
at a given creatinine clearance there was up to an approximately
10-fold range (Figure 2A), corresponding to approximately
1-log , range (Figure 2B), in the daily dose of CBA. This var-
iability is the result of a similarly wide range in the apparent
clearance of colistin at a given creatinine clearance [4, 5, 14].
This probably arises from interpatient differences in the frac-
tion of each colistimethate dose converted to colistin, because
the clearance of polymyxin B, which is not administered as a
prodrug, shows only approximately 3-4-fold variability across a
very wide range of renal functions [15, 16]. Whatever the cause
of the variability with colistimethate, it complicates the selec-
tion of dosing regimens, especially given the very narrow thera-
peutic window of colistin.

The algorithms for loading and ongoing daily doses (Table 2)
can be used to determine doses of colistimethate for a desired
C, .y Based on PK/pharmacodynamic data from the murine
thigh infection model [6] together with plasma protein binding
in patients reported here, and clinical PK/toxicodynamic data
indicating that risk of nephrotoxicity increases as plasma colis-
tin exposure exceeds approximately 2.5 mg/L [7-9], a plasma
colistin C___of 2 mg/L may be a suitable target concentration
at initiation of intravenous treatment of bloodstream and some
other infections when the colistin MIC is <2 mg/L [10]. Murine
lung infection was more refractory to parenteral therapy [6],
and therefore a plasma colistin C__ | of 2 mg/L with intravenous
colistimethate may be adequate for treatment of respiratory
infections if the colistin MIC is <1 mg/L [10]. The choice of a
plasma colistin C__ of 2 mg/L is driven by risk of nephrotoxic-
ity and the fact that the MIC of the causative organism may not
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be known when colistimethate is initiated [10]; the actual MIC
should be obtained urgently. It is important to recognize that
the target plasma colistin C___of 2 mg/L is not appropriate for
infections in which the MIC is >2 mg/L, and it may be insuffi-
cient for pulmonary infections even with MICs <1 mg/L unless
other approaches are undertaken (eg, combination with other
antibiotics, nebulization of colistimethate) [6, 10].

If the plasma colistin Cay target is 2 mg/L, as proposed
above, a loading dose of 300 mg CBA (~9 million IU) is sug-
gested (Table 2), as supported by findings in other studies
involving smaller patient numbers [4, 5, 14]. For ongoing

daily dosing targeting a plasma colistin C__ of 2 mg/L, a cli-

nician-friendly “look-up” table (Table 3) lists suggested colis-
timethate doses, expressed as both milligrams per day of CBA
and international units per day. For patients with creatinine
clearance <80 mL/min receiving the suggested renally adjusted
doses (Table 3), attainment rates of 80%-90% for a plasma colis-
tin C . 22 mg/L were achieved (Figure 3). Attainment rates
of >90% would be desirable. This could be achieved by more
aggressive dosing, but that would result in higher plasma colis-
tin C__in all patients and, in the 2 lowest creatinine clearance
wavg 24 mg/L (Figure 3).
The suggested doses (Table 3) represent a compromise

clusters, >30% of patients attaining a C

approach and are designed to achieve acceptably high attain-
ment rates (ie, >80%) for 2 mg/L in patients in whom this is
possible with submaximal daily doses of colistimethate, while
minimizing the risk of nephrotoxicity. For patients with creati-
nine clearance >80 mL/min, a very large increase in the dose
above the maximum of 360 mg/d of CBA used here would
be required to push the attainment rate from approximately
40% (Figure 3) to >80%. However, this would be expected to
increase the risk of colistin-associated nephrotoxicity [7-9, 17].
Combination therapy should be strongly considered for patients
with creatinine clearance >80 mL/min, especially if the patient
has a respiratory tract infection and/or the MIC of the infect-
ing organism is =1 mg/L [4, 6, 10]. The attainment rates for a
plasma colistin Css,avg >2 mg/L in patients receiving intermittent
dialysis or CRRT receiving the doses proposed in Table 2 were
within the 80%-90% range.

Compared with the interim analysis [4], the final analysis
reported here comprised a larger number of patients with low
creatinine clearances (including those prescribed either inter-
mittent or continuous renal support), which has improved the
ability to predict doses for these patients. For patients with
creatinine clearance >30 mL/min, the daily doses for a plasma
colistin C

ss,avg

of 2 mg/L (Tables 2 and 3) are very similar to those
proposed from the interim analysis (assuming a BSA of 1.73
m?) [4]. However, the doses proposed here for patients with cre-
atinine clearance <30 mL/min (including patients prescribed
intermittent dialysis who are on a nondialysis day) are up to
approximately 100% higher than those from the interim anal-
ysis [4] and those currently approved by the Food and Drug

Administration [18]. The Food and Drug Administration-
approved daily dose for patients with creatinine clearance
<30 mL/min results in an attainment rate of <40% for a plasma
colistin C__

\f

. of 2 mg/L [10]. For patients in this renal func-
tion category, the doses in Tables 2 and 3 are similar to those
approved recently by the European Medicines Agency for
patients not prescribed intermittent dialysis [13]. For patients
prescribed intermittent dialysis, the doses in Tables 2 and 3
for a patient when not receiving dialysis are higher than the
European Medicines Agency-approved dose.

This final analysis incorporating a larger number of patients
receiving RRT than in the interim analysis has confirmed pre-
vious findings that colistimethate and colistin undergo efficient
extracorporeal clearance [4, 19-29]. Consistent with the earlier
recommendation by Garonzik et al [4], intermittent dialysis
should occur toward the end of a colistimethate dose interval,
and a supplement to the baseline dose should be administered
(Table 2). Patients receiving CRRT should receive a daily dose
similar to, or higher than, what would be used in a patient with
normal renal function (Table 2), confirming the previous sug-
gestion [4] and supported by other studies [19, 28, 29].

In conclusion, the influence of renal function on daily dose
requirements and the extensive interpatient variability even at a
given creatinine clearance, together with the very narrow thera-
peutic window for colistin, highlight the need for dosing guidance.
The dosing suggestions for intravenous colistimethate in critically
ill patients reported herein are based on the results of the largest
population PK study conducted to date. To assist clinicians in var-
ious parts of the world, doses are provided as both milligrams of
CBA and international units, and a convenient look-up table is
provided for suggested daily doses for various creatinine clearance
values. The study highlights circumstances in which monotherapy
with intravenous colistimethate may be suboptimal.

Supplementary Data

Supplementary materials are available at Clinical Infectious Diseases online.
Consisting of data provided by the author to benefit the reader, the posted
materials are not copyedited and are the sole responsibility of the author, so
questions or comments should be addressed to the author.
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