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The pharmacokinetics of tigecycline was evaluated in 46 healthy young and elderly men and women. Except
for the volumes of distribution at steady state (approximately 350 liters in women versus 500 liters in men),
there were no significant differences in tigecycline pharmacokinetic parameters. Based on pharmacokinetics,
no dosage adjustment is warranted based on age or sex.

Tigecycline is a novel intravenously administered glycylcy-
cline antibiotic exhibiting an expanded spectrum of in vitro and
in vivo activity against gram-positive, gram-negative, atypical,
anaerobic, and other difficult-to-treat pathogens (1–8, 10, 13,
18, 20–23, 25, 26). Clinical studies suggest that tigecycline is
generally well tolerated and easy to use with a twice-daily dose
regimen (17, 21). The clinical dosing regimen presently being
evaluated is 100 mg followed by 50 mg every 12 h (17).

The primary objective of this open-label study was to deter-
mine if subject age or sex affects the pharmacokinetic profile of
a single 100-mg intravenous dose of tigecycline, and the sec-
ondary objective was to compare the levels of observed open-
label safety and tolerability of tigecycline among the age and
sex groups.

Forty-six healthy men and women from the following three
age categories were enrolled: young (18 to 50 years, inclusive),
young-elderly (65 to 75 years, inclusive), and elderly (�75
years). Subjects were in good health on the basis of medical
histories, physical examinations, electrocardiograms, and lab-
oratory evaluations. The Institutional Review Board of The
Methodist Hospital in Philadelphia, Pennsylvania approved
the study, and all subjects gave written informed consent be-
fore enrollment. The demographic profile of each age-sex
group is presented in Table 1.

Tigecycline (100 mg) was administered as a single intrave-
nous dose infused over 60 min. Serial blood samples for the
determination of tigecycline concentrations in serum were col-
lected over 120 h after the start of tigecycline infusion, and
complete urine output was collected over 48 h after the start of
the tigecycline infusion. Tigecycline concentrations in serum
and urine were quantified by using validated analytical meth-
ods that are similar to those described previously (17).

Pharmacokinetic parameters based on serum data for tige-
cycline were estimated with standard noncompartmental meth-
ods (11) using a validated SAS (version 8.02) program. Phar-

macokinetic parameters were compared among the age-sex
groups by using a two-factor analysis of variance with factors
for age, sex, and age-by-sex interaction.

Based on the intersubject variability observed in previous
studies (17), it was estimated that having at least 20 subjects
per sex and at least 17 in the younger cohort compared with the
pooled elderly cohorts would provide a statistical power of at
least 80% to detect a 30% difference for both the maximum
concentrations of the drug in serum and the areas under the
concentration-time curve (AUCs) between sexes or age
groups.

Safety was evaluated from spontaneously reported signs and
symptoms and from the results of physical examinations, in-
cluding weight and height, vital sign measurements, 12-lead
electrocardiograms, clinical laboratory evaluations (hematol-
ogy and blood chemistry), and routine urinalyses. Adverse
events were recorded throughout the study.

For the first 12 h after administration, tigecycline concen-
trations in serum were typically higher in women than in men
for all age groups (Fig. 1). With the exception of the volumes
of distribution at steady state (Vss), there were no other statis-
tically significant differences in pharmacokinetic parameters
among the age and sex groups (Table 2). Tigecycline Vss were
large and approximated 350 liters (or 5.8 liters/kg of body
weight) for women and 500 liters (or 6.2 liters/kg) for men. The
difference in non-weight-normalized Vss between men and
women attained statistical significance (P � 0.001), but the
weight-normalized Vss did not differ significantly (P � 0.40),
indicating that the observed differences were primarily caused
by differences in body size between the men and women in this
study.

Tigecycline weight-normalized clearance was approximately
10% higher in young men than in young women (Table 2 and
Fig. 2). The greatest between-sex difference for this parameter
was the clearance in young-elderly women being 22% higher
than that in young-elderly men; weight-normalized clearance
among elderly women was 11% higher than that of their el-
derly male counterparts. None of these differences in weight-
normalized clearance achieved statistical significance (Table
2).

Mean tigecycline AUCs ranged from 4,218 ng � h/ml for the
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young men to 5,472 ng � h/ml for the elderly men. Mean AUC
values for each of the three female age groups were approxi-
mately 5.1 to 5.3 �g � h/ml, compared with 4.2 to 5.5 �g � h/ml
for men. In addition, tigecycline AUC values were approxi-
mately 21% higher for young women than for young men,
whereas AUC values were only 4% higher for elderly women
than for elderly men, which is consistent with the differences in
clearances observed between groups.

One subject, a 46-year-old woman, withdrew from the study
because of a rash that developed during the tigecycline infu-
sion. This subject’s vital sign data showed no evidence of a

systemic allergic response, and the rash resolved in 12 h after
the administration of diphenhydramine.

No serious adverse effects occurred during this study. Over-
all, tigecycline was reasonably well tolerated. Nine (36%) men
and 16 (76%) women experienced one or more treatment-
emergent adverse events (TEAEs). Most TEAEs were mild;
two subjects reported nausea of moderate severity. The most
common TEAE was nausea, which was more common in
women (48%) than in men (24%). Only 1 (8%) of 13 subjects
over 75 years of age reported nausea, compared with 4 of 15
(27%) subjects in the young-elderly group and 11 of 18 (61%)

FIG. 1. Mean tigecycline concentrations in serum of subjects by age and sex group.

TABLE 1. Subject demographics

Parameter

Patient characteristic by age (in yrs) and sex

18–50 65–75 �75

Women (n � 9) Men (n � 9) Women (n � 7) Men (n � 8) Women (n � 5) Men (n � 8)

Age (years) (mean � SD) 39.9 � 6.6 32.3 � 7.1 67.9 � 2.0 68.4 � 3.3 78.0 � 3.7 77.5 � 1.3
Weight (kg) (mean � SD) 65.0 � 9.7 81.0 � 10.5 61.5 � 9.1 85.8 � 13.5 68.9 � 9.5 74.4 � 11.6
Creatinine clearance (ml/min/

1.73 m2) (mean � SD)
89 � 18 100 � 14 70 � 22 79 � 25 59 � 6 61 � 15

Ethnic origin n (%)
Black 5 (56) 6 (67) 1 (14) 0 2 (40) 0
Hispanic 0 2 (22) 0 0 0 0
White 4 (44) 1 (11) 6 (86) 8 (100) 3 (60) 8 (100)
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in the young age group. No clinically important changes in
laboratory values or vital signs were observed during this study.

The aging process is known to affect the disposition of drugs
by altering both body composition and organ function and,
thus, may influence the pharmacokinetics of some drugs (9, 12,
14, 15, 19); these effects have been reviewed recently with
respect to age (16) and sex (24). Overall, the results of this
study demonstrate that the pharmacokinetic parameters of
tigecycline do not differ significantly between sexes of the same
age group or across age groups. Therefore, based upon phar-
macokinetics, no dosage adjustment is necessary based on a
patient’s age or sex.

This clinical study was supported by Wyeth Research, Collegeville,
Pa.

We thank Scott A. Saunders for professional medical writing ser-
vices in preparation of the manuscript.
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TABLE 2. Pharmacokinetic parameters for tigecycline in young and elderly men and women

Patients by age (yrs)
and sex or P valuea

Pharmacokinetic parameter (mean � SD)b or P value

Cmax
(ng/ml) t1/2 (h) AUC

(ng � h/ml)
CL

(liters/h)
CL

(liters/h/kg)
Vss

(liters)
Vss

(liters/kg)
Clr

(liters/h)
Ae,0–48h

(% dose)

18–50
Women 1,033 � 158 17.1 � 8.4 5,112 � 1,312 20.6 � 4.8 0.31 � 0.06 355 � 95 5.6 � 2.1 2.6 � 1.0 9.5 � 3.7
Men 861 � 154 22.3 � 15.3 4,218 � 2,033 28.5 � 11.8 0.34 � 0.11 554 � 158 7.1 � 2.6 2.9 � 1.1 8.3 � 1.7

65–75
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�75
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Variable P value
Age 0.15 0.80 0.18 0.18 0.19 0.38 0.67 0.57 0.24
Sex 0.05 0.42 0.14 0.14 0.31 0.001 0.40 0.17 0.82
Age by sex 0.61 0.79 0.35 0.35 0.41 0.16 0.51 0.99 0.69

a P values for indicated variables were determined by a two-way analysis of variance of log-transformed data.
b Cmax, maximum concentration of drug in serum; t1/2, half-life; CL, clearance; CLR, renal clearance; Ae,0–48h, amount of tigecycline excreted in urine over 48 h.
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