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Tigecycline, a first-in-class expanded glycylcycline antimicrobial agent, has demonstrated efficacy in the
treatment of complicated skin and skin structure infections (cSSSI) and complicated intra-abdominal (cIAI)
infections. A population pharmacokinetic (PK) model for tigecycline was developed for patients with cSSSI or
cIAI enrolled in two phase 2 clinical trials, and the influence of selected demographic factors and clinical
laboratory measures was investigated. Tigecycline was administered as an intravenous loading dose followed
by a 0.5- or 1-h infusion every 12 h for up to 14 days. Blood samples were collected the day before or the day
of hospital discharge for the determination of serum tigecycline concentrations. Patient covariates were
evaluated using stepwise forward (� � 0.05) and backward (� � 0.001) procedures. The predictive perfor-
mance of the model was assessed separately using pooled data from either two phase 3 studies for patients with
cSSSI or two phase 3 studies for patients with cIAI. A two-compartment model with zero-order input and
first-order elimination adequately described the steady-state tigecycline concentration-time data. Tigecycline
clearance was shown to increase with increasing weight, increasing creatinine clearance, and male gender (P <
0.001). The final model provided a relatively unbiased fit to each data set. Individual predicted values of the
area under the concentration-time curve from 0 to 12 h (AUC0–12) were generally unbiased (median prediction
error, �1.60% to �3.78%) and were similarly precise (median absolute prediction error, <4%) when compared
across data sets. The population PK model provided the basis to obtain individual estimates of steady-state
AUC0–12 in later exposure-response analyses of tigecycline safety and efficacy in patients with cSSSI or cIAI.

Tigecycline (Tygacil), a first-in-class glycylcycline expanded-
spectrum antimicrobial agent (19), inhibits translation of bac-
terial proteins through its action on the 30S ribosomal subunit
and circumvents resistance mechanisms related primarily to
ribosomal protection and antibiotic efflux (16). This novel
agent has shown activity against a broad range of gram-posi-
tive, gram-negative, aerobic, anaerobic, and atypical antibiotic-
susceptible and -resistant bacteria (3, 7, 10, 17, 21). Results
from phase 3 clinical trials demonstrated that tigecycline was
efficacious and well tolerated in the treatment of complicated
skin and skin structure infections (cSSSI) and complicated
intra-abdominal infections (cIAI) (1, 5). The U.S. Food and
Drug Administration approved tigecycline for the treatment of
these infections, including cSSSI due to methicillin-resistant
Staphylococcus aureus, in June 2005.

Tigecycline is administered by short intravenous (i.v.) infu-
sion. After administration of single doses (12.5 to 200 mg) and
multiple doses (25 to 100 mg every 12 h [q12h]) of i.v. tigecy-
cline to healthy volunteers, systemic clearance ranged from 0.2
to 0.3 liter/h/kg of body weight, with an elimination half-life of
37 to 67 h (14). Steady-state tigecycline concentrations were
shown to be achieved on day 4 using the bolus-plus-infusion
dosing regimens studied to date (20). Tigecycline is extensively
distributed into tissue, with a steady-state volume of distribu-
tion (Vss) ranging from 7 to 10 liters/kg (14). The pharmaco-
kinetics (PK) of tigecycline in adults are not significantly al-

tered by patient age, gender, food ingestion, or concurrent
severe or end-stage renal disease (11, 13, 22). When deter-
mined by ultrafiltration, the in vitro protein binding of tigecy-
cline ranged from 71% at 0.1 �g/ml to 87% at 1.0 mg/liter (22).
Data obtained from healthy volunteers after i.v. administration
of [14C]tigecycline indicated that approximately two-thirds of
an administered tigecycline dose is eliminated by biliary/fecal
excretion as either unchanged drug or an N-dealkylated, glu-
curonide, or epimer by-product and that the other one-third
is excreted in urine as unchanged drug (M. Hoffman, W.
DeMaio, R. A. Jordan, J. Kantrowitz, D. Harper, J. Speth, and
J. Scatina, Abstr. Am. Assoc. Pharm. Sci. Annu. Meet., abstr.
P104, 2004).

The population PK of tigecycline were previously character-
ized in phase 1 subjects; however, the influence of subject
covariates on the PK of tigecycline was not assessed, given the
limited variability among these subjects. (S. Van Wart, B. Cirin-
cione, S. Hirankarn, L. Phillips, A. Meagher, S. Troy, and J.
Owen, Abstr. 44th Intersci. Conf. Antimicrob. Agents Che-
mother. abstr., A-10, 2004). This earlier work demonstrated
that a three-compartment model with zero-order input and
first-order elimination adequately characterized the intensively
sampled PK data collected up to 120 h following i.v. adminis-
tration of tigecycline as single doses ranging from 12.5 to 300
mg or as multiple doses of 25 to 100 mg administered q12h for
up to 10 days. Separate models were required to characterize
the data following a single dose of tigecycline or at steady-state
conditions. In addition, a two-compartment model was shown
to provide unbiased individual estimates of area under the
concentration-time curve from 0 to 12 h (AUC0–12) (relative to
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the AUC0–12 calculated using the full-profile data) for both
dosing conditions when fit only to the tigecycline concentra-
tions collected at sparse-sampling times mimicking the sched-
ule planned for phase 2/3 trials.

The goal of the current analysis was to develop a population
PK model to describe the disposition of tigecycline, as well as
to better understand the influence of patient covariates on the
PK of tigecycline, using sparse-sampling data collected from a
large number of patients with cSSSI or cIAI in phases 2 and 3
of clinical development. The population PK model was later
used to generate individual predicted measures of tigecycline
exposure (AUC0–12) for additional exposure-response analyses
characterizing the safety and efficacy of tigecycline in these
patients.

MATERIALS AND METHODS

Study design. Data from six phase 2/3 studies of i.v. tigecycline were utilized in
these analyses. The population PK model was developed using pooled data from
two phase 2 studies, one conducted with patients with cSSSI and the other with
patients with cIAI. Data from two phase 3 studies of patients with cSSSI and data
from two phase 3 studies of patients with cIAI were used to assess the predictive
performance of the population PK model.

Patients eligible for inclusion in the cSSSI trials were hospitalized men and
women �18 years old with cSSSIs that either involved deep soft tissue, required
surgical intervention, or (phase 3 only) were associated with significant under-
lying disease (e.g., diabetes mellitus, peripheral vascular disease, peripheral neu-
ropathy, or lower extremity venous insufficiency). Both men and women were
eligible for entry in the cIAI studies if they were �18 years old and required a
surgical procedure to treat a complicated intra-abdominal infection or had a cIAI
(phase 2 only).

Following completion of a standard medium-fat breakfast, tigecycline was
administered i.v. as an initial loading dose of 100 mg followed by a 50-mg
infusion administered over 1 h or 0.5 h (phase 3 cIAI patients only) q12h for up
to 14 days. Approximately half of the phase 2 cSSSI patients alternatively re-
ceived an initial loading dose of 50 mg followed by an infusion of 25 mg over 1 h
q12h. Based on the clinical judgment of the investigator, patients enrolled in
these studies could have been discharged after 3 days of inpatient therapy and
received i.v. tigecycline doses at home, administered by home health care regis-
tered nurses.

Patient covariates. Patient demographic covariates evaluated in this analysis
included age, weight, gender, and race. Measures of renal and hepatic function
evaluated included alkaline phosphatase, alanine aminotransferase, aspartate
aminotransferase, total bilirubin, and creatinine clearance (CLCR) estimated
using the Jelliffe method (9). In addition, since tigecycline exhibits a high degree
of binding to either plasma proteins or various components of red blood cells
(23), baseline levels of plasma albumin, hematocrit, hemoglobin, and red blood
cell count were also evaluated.

Sample collection and analytical methods. The sparse-sampling strategy uti-
lized in the phase 2/3 clinical trial program for the determination of tigecycline
concentrations in serum was based upon knowledge of the PK properties of
tigecycline and practical clinical considerations. In each study, blood samples (5
ml) were generally collected prior to dosing, at the end of infusion (either 0.5 h
or 1 h), and at 3 h and 6 h after the start of infusion on the day before or the day
of discharge from the study unit. Samples were placed immediately on ice until
a clot was formed (approximately 1 h) and then centrifuged at 4°C. Serum was
collected and frozen at �80°C until it was analyzed using a validated liquid
chromatography method with tandem mass spectrometer detection, with a lower
limit of quantification of 10 ng/ml (14).

Population pharmacokinetics. Population PK analyses were performed using
the computer program NONMEM (version 5, level 1.1), implementing the
first-order conditional estimation method with interaction (2). For each model,
NONMEM computed the minimum value of the objective function (MVOF), a
statistic that is proportional to minus twice the log likelihood of the data. In the
case of hierarchical models, the change in the MVOF produced by the inclusion
of a parameter is asymptotically distributed as �2, with the number of degrees of
freedom equal to the number of parameters added to or deleted from the model.

A two-compartment model with zero-order input and first-order elimination
(ADVAN 3, TRANS 4) was used to describe the serum tigecycline concentra-
tion-time data during a 12-h dosing interval at steady state. Exponential error

models were used to model interindividual variability (IIV) of clearance (CL),
distribution clearance (Q), and both the central volume of distribution (Vc) and
peripheral volume of distribution (Vp). Residual variability (RV) was modeled
using a proportional error model. Goodness-of-fit was assessed graphically by
evaluation of the agreement between observed and predicted tigecycline con-
centrations, reductions in the range of weighted residuals, and uniformity of the
distribution of weighted residuals about zero across the range of both the pre-
dicted concentrations and time since last dose. Increases in the precision of the
parameter estimates (percent standard error of the mean) and reductions in both
IIV and RV were also used to discriminate between competing models.

Covariate analyses. Covariate analyses were conducted using a stepwise for-
ward-selection procedure. For each step, Bayesian estimates of the PK param-
eters were generated for each patient, and the individual deviation was calcu-
lated for each parameter as the Bayesian parameter estimate minus the
population mean value of the parameter. Plots of the individual deviations for
each parameter versus each of the patient covariates were examined for observ-
able trends and were used to assess the functional form of the relationship
between the PK parameter and the covariate. In each step of forward selection,
a univariate analysis of each patient covariate with an observable trend was
performed, and the most significant covariate was added to the model. Covari-
ates contributing at least a 3.84 reduction in the MVOF (� � 0.05, 1 degree of
freedom) when added to the model were considered significant.

The IIV and RV models were then evaluated for bias using standard goodness-
of-fit plots, and other error models were used if more appropriate. In addition,
if correlations were observed between the interindividual error terms (�) for any
of the PK parameters, the corresponding covariance between the � pairs was
estimated in the model. This evaluation was followed by a stepwise univariate
backward elimination analysis of the covariates (� � 0.001). The reduced model
including all significant patient covariates was then evaluated for any remaining
biases in the IIV and RV models and for possible simplifications. Once the
population PK model was finalized, Bayesian PK parameter estimates were
obtained for all phase 2 patients for the purpose of calculating individual steady-
state AUC0–12 values.

Application of the final model to the phase 3 data. The final population PK
model was applied separately to the pooled phase 3 data from either patients
with cSSSI or those with cIAI, with all population mean parameters fixed to the
final phase 2 estimates, and Bayesian PK parameter estimates were obtained for
each patient in both data sets. Goodness of fit was assessed graphically for both
data sets to verify the appropriateness of the final population PK model for
prediction in the phase 3 patients. If the final population PK model did not
provide an adequate fit to either of the phase 3 data sets, then further model
refinement was undertaken.

Assessment of predictive performance. The performance of the final popula-
tion PK model was evaluated for each data set by comparing the bias and
precision of the steady-state AUC0–12 values computed from individual predicted
concentrations to steady-state AUC0–12 values computed from observed concen-
trations calculated using noncompartmental methods (18). Patients included in
this assessment (i) contributed at least four samples per patient, (ii) had a sample
collected prior to dosing (e.g., trough) and another sample collected within 0.25 h
of termination of the infusion, and (iii) had a trough sample that was collected
at 12 � 0.5 h following a dose. The trough tigecycline concentration was subse-
quently duplicated for use as an observed concentration at the end of the dosing
interval in order to calculate an observed steady-state AUC0–12.

Bayesian PK parameter estimates were used to predict tigecycline concentra-
tions at each of the scheduled sampling times, and both an observed steady-state
AUC0–12 value and an individual predicted steady-state AUC0–12 value were
calculated for each patient by using the mixed log-linear trapezoidal rule (linear
trapezoidal rule for increasing concentrations and log trapezoidal rule for de-
creasing concentrations) (6). These steady-state AUC0–12 values were then plot-
ted to assess potential biases. The difference between the observed and individ-
ual predicted AUC0–12 values was also calculated as a percentage of the observed
AUC0–12. The distributions of these prediction error percents (PE%) and the
absolute prediction error percents (�PE� %) were evaluated as measures of bias
and precision, respectively.

RESULTS

Data. A total of 631 steady-state tigecycline concentrations
in samples collected from 169 phase 2 patients with cSSSI or
cIAI were used to develop the population PK model. Tigecy-
cline concentrations determined prior to attainment of PK
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steady-state (�day 3) were not utilized in this analysis, result-
ing in the removal of 101 serum tigecycline concentrations and
23 of these phase 2 patients with cSSSI or cIAI from the model
development data set. The phase 3 cSSSI patient data set
consisted of 84 steady-state tigecycline concentrations in sam-
ples collected from 24 patients, while the phase 3 cIAI patient
data set consisted of 583 steady-state tigecycline concentra-
tions in samples collected from 155 patients; all PK data in the
phase 3 studies were collected after day 3.

The three data sets were similar with respect to patient
characteristics (Table 1) as well as the range of measured
tigecycline concentrations and PK sampling times (Fig. 1). The
phase 3 cSSSI and cIAI patient populations were predomi-
nantly Caucasian (91%), whereas the phase 2 model develop-

ment population was almost equally split between Caucasian
(43%) and Hispanic (41%) patients.

Population PK model development. A two-compartment
model with zero-order input and first-order elimination, utiliz-
ing a proportional RV model, adequately described the steady-
state tigecycline concentration-time data in phase 2 patients
(Table 2). Exponential error models were used to describe the
IIV of CL, Vc, and Q; the IIV of Vp could not be reliably
estimated and was removed from the model. During forward
selection, the covariates weight (P 	 0.00004), CLCR (P 	
0.00006), gender (P 	 0.001), total bilirubin level (P 	 0.006),
and black or Hispanic ethnicity (P 	 0.033) were found to be
significant predictors of CL. Total bilirubin levels (P 	 0.011)
and weight (P 	 0.022) were found to be significant predictors

FIG. 1. Measured and population mean predicted steady-state serum tigecycline concentration-time profiles obtained using the final phase 2
population PK model for patients given an initial bolus of 100 mg followed by 50 mg q12h.

TABLE 1. Baseline characteristics for each analysis data set

Parameter (unit)

Valuea for:

Phase 2 cSSSI and cIAI patients
(n � 146)

Phase 3 cSSSI patients
(n � 24)

Phase 3 cIAI patients
(n � 155)

Age (yr) 45.7 (15.6), 18–82 41.8 (16.7), 21–78 47.5 (17.7), 18–85

Weight (kg) 84.3 (25.8), 47–227 83.7 (32.9), 57–200 73.9 (14.6), 45–122

CLCR (ml/min/1.73 m2) 91.9 (36.9), 24.2–278 90.5 (25.6), 40.2–152 83.0 (27.1), 22.1–186

Gender
Male 103 (70.6) 18 (75.0) 95 (61.0)
Female 43 (26.9) 6 (25.0) 60 (39.0)

Ethnicity
Caucasian 63 (43.2) 21 (87.5) 141 (91.0)
Black 20 (14.1) 0 (0) 9 (5.8)
Hispanic 60 (41.1) 3 (12.5) 0 (0)
Other 3 (2.1) 0 (0) 5 (3.2)

a Values for age, weight, and CLCR are means (standard deviations) and ranges; values for gender and ethnicity are numbers (percentages) of patients.
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of Q. There did not appear to be any biases in the IIV or RV
models following forward selection. However, diagnostic plots
showed a moderate correlation between �CL and �Vc, as well as
between �Q and �Vc; therefore, the corresponding covariance
between these � pairs was estimated in the model. Although
the correlation between �CL and �Q appeared to be negligible,
estimation of the covariance between the other � pairs also
required the estimation of this covariance. During backward
elimination, the effects of total bilirubin (P 
 0.16302) and
weight (P 
 0.11979) on Q and the effects of ethnicity (P 

0.02734) and total bilirubin (P 
 0.01992) on CL were re-
moved from the model in a stepwise fashion in the order
presented.

Final model. The final population PK model is shown in
Table 2. All parameters were estimated with acceptable preci-
sion, and the goodness-of-fit plots indicated a reasonably un-
biased fit to the phase 2 data. A semilogarithmic plot of the
observed and population mean predicted steady-state tigecy-
cline concentration-time profiles for an initial loading dose of
100 mg followed by either a 0.5- or 1-h infusion of 50 mg q12h
is shown in Fig. 1.

In the final model, tigecycline CL was parameterized as a
function of weight, CLCR, and gender. The equation used for
computing the population mean tigecycline CL is given in
Table 2, footnote a. This equation is also shown graphically in
Fig. 2 as a function of weight and CLCR for both a male patient
and a female patient, varying one covariate over the 5th to 95th
percentiles of each covariate while the other covariate is held
at the median value for the phase 2 patient population. This
plot indicates that renal impairment does not substantially

affect the population mean tigecycline CL, as evidenced by a
range of approximately 5 liters/h for patients with CLCR values
ranging from 42 to 158 ml/min. The predicted change in the
population mean tigecycline CL for a patient with normal renal
function (CLCR � 120 ml/min) relative to a patient with a
CLCR of 42 ml/h was approximately 19%. The population
mean tigecycline CL appeared to be slightly more influenced
by weight, as evidenced by a change of 7 liters/h across patient
weights ranging from 55 to 134 kg. Even with weight and CLCR

differences accounted for in the model, males had higher CL
values than females (18.9 versus 15.7 liters/h).

Application of the final model to the phase 3 data. The final
population PK model overall provided a relatively unbiased fit
to both phase 3 data sets without the need to refine the model.
However, the final population PK model had a slightly higher
tendency to underpredict the population mean concentration
at the end of the infusion for both phase 3 data sets. This slight
underprediction bias in the peak tigecycline concentrations
could possibly be related to a number of factors regarding the
collection and recording of both the dosing and PK sampling
times. In both of the phase 3 studies, the actual stop time of the
infusion was not recorded, and for the purposes of developing
a population PK model, it was assumed that i.v. tigecycline was
infused over the protocol-specified time period.

Assessment of predictive performance. As a final step, the
ability to obtain unbiased estimates of tigecycline AUC0–12 by
using the final population PK model was assessed. A total of
130 phase 2 patients, 16 phase 3 cSSSI patients, and 107 phase
3 cIAI patients were included in this assessment. Individual
predicted AUC0–12 values were in general agreement with
observed AUC0–12 values (Fig. 3). The median (range) PE%
was �1.60 (�59.8 to 13.3) for phase 2 patients, �2.00 (�10.9
to 13.6) for phase 3 cSSSI patients, and �3.78 (�48.5 to 3.76)
for phase 3 cIAI patients. Although the final population PK
model slightly underpredicted AUC0–12 for patients in each
data set, including the majority of the phase 3 cIAI patients,
individual predicted AUC0–12 values were very precise. The
median (range) �PE� % was 2.94 (0.21 to 59.8) for phase 2
patients, 3.37 (0.005 to 13.6) for phase 3 cSSSI patients, and
3.78 (0.114 to 48.5) for phase 3 cIAI patients.

DISCUSSION

A population PK model was developed to characterize the
PK disposition of tigecycline, as well as to assess the influence
of selected demographic characteristics and clinical laboratory
measures, in phase 2 patients with cSSSI or cIAI. The impor-
tant application of this model was to later estimate AUC0–12 in
patients with cSSSI or cIAI enrolled in phase 2 and 3 clinical
trials for use in exposure-response analyses for safety and ef-
ficacy outcomes for tigecycline.

While a three-compartment mammillary model has previ-
ously been shown to be appropriate for richly sampled tigecy-
cline data (Van Wart et al., 44th ICAAC), a two-compartment
model with zero-order input and first-order elimination pro-
vided an adequate fit to the sparsely sampled steady-state tige-
cycline concentration-time data from phase 2 patients with
cSSSI or cIAI. The population mean CL and Vss resulting from
the final population PK model were estimated to be 18.9 li-
ters/h and 759 liters, respectively, corresponding to 0.21 liter/

TABLE 2. Population means of the PK parameters
for selected models

Parameter
(unit)

Population mean value (% SEM) in:

Base structural
model

Final
modela,b

CL (liters/h) 18.6 (6) 15.7 (8)
CL-WTKG slope NEc 0.0943 (28)
CL-CLCR power NE 0.250 (38)
Additive shift on

CL for males
NE 3.23 (37)

Vc (liters) 100 (9) 115 (7)

Q (liters/h) 73.5 (9) 70.9 (7)

Vp (liters) 554 (37) 644 (20)

IIV (% CVd) of:
CL 36.2 (22) 35.1 (19)
Vc 43.7 (33) 43.2 (27)
Q 55.1 (39) 49.3 (35)
Vp NE NE

RV (% CV) 22.2 (15) 21.0 (13)

a Population mean CLj (liters/h) � 15.7 · (CLCRj/88.3)0.250 � 0.0943 · (WTKGj �
80) � 3.23 · Male, where CLCRj

is the creatinine clearance (ml/min) of the jth
patient, WTKGj is the weight (kg) of the jth patient, and Male is 1 if the jth
patient is male and 0 if the jth patient is female.

b Covariances between �CL and �Vc (r2 � 0.385), �CL and �Q (r2 � 0.095), and
�Q and �Vc (r2 � 0.666) were estimated.

c NE, not estimated.
d CV, coefficient of variation.

3704 VAN WART ET AL. ANTIMICROB. AGENTS CHEMOTHER.



h/kg and 8.6 liters/kg for a male patient at the median weight
(88 kg) for the phase 2 patients. These values were within the
range of the mean noncompartmental CL (0.20 to 0.24 liter/
h/kg) and Vss (7.2 to 9.1 liters/kg) previously reported for
healthy male subjects following multiple doses of tigecycline
ranging from 25 to 100 mg (14). The large estimate of Vss

indicates that tigecycline is extensively distributed or bound to
various tissues throughout the body (1). Recent reports on
humans and previous studies on rats using radiolabeled tige-
cycline demonstrated extensive penetration in various tissues,
including the skin, colon, lungs, and bone (4, 23).

The covariate analysis identified weight, CLCR, and gender
as statistically significant (� � 0.001) predictors of tigecycline
CL in the final population PK model. When assessing the
clinical significance of these covariates for tigecycline expo-
sure, it is important to consider that CL represents a combi-
nation of the elimination of tigecycline via renal and nonrenal
processes (e.g., enzymatic degradation, biliary-fecal excretion,
or possibly irreversible binding or slow redistribution from
tissues). However, in the absence of urinary and fecal excretion

data, independent estimates of renal CL and the various non-
renal CL components are not possible.

Since renal excretion of unchanged tigecycline is approxi-
mately 15% to 22% (11, 22), this represents only a minor
elimination pathway, and thus differences in CLCR are not
expected to substantially affect tigecycline exposure. In the
current analysis, patients with moderate renal impairment
were predicted to have AUC0–12 values that are approximately
19% higher than those patients with normal renal function.
This slight increase in tigecycline exposure is not expected to
warrant dosage adjustment for patients with moderate renal
impairment. The fact that CL increased with weight may also
be attributable to the renal elimination of tigecycline, because
weight is utilized in the equation to estimate CLCR. It is also
possible that weight influences the nonrenal elimination of
tigecycline. For example, weight may serve as an indirect mea-
sure of liver size (8, 12), biliary transport capacity, or the extent
to which tigecycline irreversibly binds to or slowly returns to
the serum from other body tissues.

Although the physiological mechanism for the effect of gen-

FIG. 2. Population mean clearance of tigecycline computed over the 5th to 95th percentiles of each covariate. WTKG, weight in kilograms.
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der on tigecycline CL is not clear, the slightly greater popula-
tion mean CL (approximately 20%) for males relative to fe-
males, even after a correction for weight in the model, suggests
that weight alone may not fully account for gender differences.
In a study of opposite-sex twins, bone mass was significantly
(26% to 45.5%) higher in males than in females after compar-
ison of three skeletal sites (15). Because tigecycline is exten-
sively distributed to bone (the bone-to-plasma tigecycline con-
centration ratio was reported to be 2,046) (23), higher bone
mass in males may affect the extent to which tigecycline slowly
redistributes back to the serum. The results from the current
analysis are similar to those previously reported from a phase
1 study of the effects of age and gender on the PK of tigecy-
cline, which demonstrated that the AUC0-� following a single
dose was approximately 21% higher in young women than in
young men (13).

The final phase 2 population PK model was used for Bayes-
ian parameter estimation in order to assess the predictive per-
formance of this model when applied to a new data set, as well
as to generate individual tigecycline exposures in patients with

cSSSI or cIAI enrolled in the phase 3 trials. Since the majority
of patients in the phase 3 studies contributed four PK samples,
the amount of data was sufficient to allow for differentiation of
individual PK parameter estimates from the population mean.
This analysis demonstrated that the final population PK model
tended to slightly underpredict the steady-state AUC0–12 esti-
mates, especially for the phase 3 cIAI patients. However, this
bias was minimal (the median PE% ranged from �1.60% to
�3.78%), and the precision was reasonable (the median �PE� %
was 	4%) when compared across data sets.

In summary, a population PK model was developed to de-
scribe the disposition of tigecycline and the impact of various
demographic and clinical laboratory covariates on the PK of
tigecycline in patients with cSSSI or cIAI. The model was
developed for the purpose of generating unbiased estimates of
steady-state AUC0–12 based upon sparse-sampling data for the
range of tigecycline doses studied. The results of these analyses
verify that the model is adequate for generating accurate and
unbiased estimates of steady-state AUC0–12. The individual
steady-state AUC0–12 values generated using this population

FIG. 3. Individual predicted versus observed steady-state tigecycline AUC0–12 values for the phase 2 model development (top), phase 3 cSSSI
(bottom left), and phase 3 cIAI (bottom right) patient data sets.
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PK model will be utilized in later exposure-response analyses
for safety and efficacy in the respective patient populations.
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