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Abstract Features and properties of tigecycline (Tygacil®)

▲ Tigecycline is a first-in-class glycylcycline, broad- Featured Indication
spectrum, intravenous antibacterial developed to

Community-acquired pneumoniaovercome the two major mechanisms of tetra-
cycline resistance (ribosomal protection and ef-

Mechanism of actionflux). The drug has been in use since 2005 for
complicated intra-abdominal infections, and com- Protein 30S ribosomal subunit inhibitor
plicated skin and soft tissue structure infections, but

Dosage and administrationis currently being assessed in the US for com-
munity-acquired pneumonia (CAP) in adults. Dosage in clinical trials 100 mg initially, followed by

▲ In vitro, tigecycline had good activity against a 50 mg every 12 h
range of Gram-positive, Gram-negative and atypi-

Duration 7–14 dcal community-acquired respiratory tract pathogens
implicated in CAP. Route Intravenous infusion over

▲ Compared with other antibacterials, tigecycline has 30–60 min
a prolonged post-antibiotic effect against key

Pharmacokinetic Profile (100 mg initially, followed bybacteria and a long serum elimination half-life in
50 mg every 12 h administered over 30–60 min). Mean

humans. The drug effectively penetrates lung tissue. steady-state values in healthy volunteers
▲ The combined results of two well designed, phase

Peak serum concentration 0.87 µg/mL (30-min infusion)III studies demonstrated that tigecycline 100 mg
initially, followed by 50 mg every 12 hours for Area under the serum 4.7 µg • h/mL
7–14 days was not inferior to recommended dos- concentration-time curve from

0 to 24 hages of levofloxacin in the treatment of hospitalized
patients with CAP. Clinical cure rates were 89.7%

Volume of distribution 500–700 Lversus 86.3% in the clinically evaluable population
and 81.0% versus 79.7% in the clinical modified Elimination half-life 42.4 h
intent-to-treat population. 

Most common drug-related adverse events▲ Tigecycline was generally well tolerated in patients
with CAP. Nausea, vomiting
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Community-acquired pneumonia (CAP) is a ma- and/or poster reports have been included for com-
jor cause of morbidity and mortality. Empirical anti- pleteness.
bacterial therapy is used initially until the causal

1. Antibacterial Activitymicroorganism is identified.[1] Recommended anti-
bacterial agents for empirical use are contained in

● As with other glycylcyclines, the antibacterial
local treatment guidelines, which aim to rationalize

effect of tigecycline results from inhibition of bac-
agent selection based on the local prevalence and

terial protein synthesis. The drug achieves this by
resistance patterns of the various causative patho-

binding to the bacterial 30S ribosomal subunit,
gens and disease severity.[1] In hospitalized patients

where it blocks entry of amino-acyl transfer RNA
with CAP, who do not require treatment in an inten-

molecules into the A-site of the ribosome, thereby
sive care unit, a respiratory fluoroquinolone is re-

preventing the incorporation of amino acid residues
commended or a β-lactam (e.g. cefotaxime, ceftriax-

into elongating peptide chains.[4] Although the gly-
one or amoxicillin/clavulanic-acid) administered in

cylcyclines and tetracyclines have a common bind-
combination with a macrolide.[1]

ing site on the ribosome, tigecycline has a 5-fold
Tigecycline (Tygacil®)1 is a first-in-class gly- stronger ribosome binding affinity than tetra-

cylcycline antibacterial for intravenous use. The cycline.[4]

glycylcyclines are synthetic analogues of the tetra-
cycline family that were developed to overcome In Vitro Activity
mechanisms of tetracycline resistance and provide a

The in vitro antibacterial activity of tigecyclinetreatment option for patients with difficult-to-treat
was assessed using the minimum inhibitory concen-bacterial infections.[2] Tigecycline has a broad spec-
tration (MIC) required to inhibit 90% (MIC90) oftrum of activity that encompasses numerous Gram-
bacterial strains. MICs were determined by brothpositive and -negative aerobes, atypical respiratory
dilution techniques, performed according to thepathogens and anaerobic microorganisms.[2] Since
methods of the Clinical and Laboratory Standards2005, the agent has been widely used for the treat-
Institute (CLSI).[5] A summary of the in vitro ac-ment of complicated intra-abdominal infections
tivity of tigecycline and levofloxacin against clinical(cIAIs) and complicated skin and soft tissue struc-
isolates associated with CAP is shown in table I.ture infections (cSSSIs), which were the focus of a

previous review in Drugs.[3] More recently, an appli- Tigecycline MIC breakpoints for various organ-
cation for the approval of tigecycline in the treat- isms have not yet been determined by the CLSI. As
ment of CAP has been filed with the US FDA. This a result, proposed breakpoints are used: ≤0.5 µg/mL
profile examines the in vitro antibacterial activity of for Staphlococcus aureus and ≤2 µg/mL for Kleb-
tigecycline against bacteria commonly associated siella pneumoniae.[6] One study assessed tigecycline
with CAP, and reviews the efficacy and tolerability susceptibility using the CLSI tetracycline break-
of the agent in the management of hospitalized point of ≤2 µg/mL for Streptococcus pneumoniae
patients with CAP. All agents were given intra- and for Moraxella catarrhalis,[7] and one study esti-
venously, unless stated otherwise. mated a tigecycline susceptibility breakpoint of

≤2 µg/mL for M. catarrhalis and Haemophilus in-Medical literature on the use of tigecycline in
fluenzae.[8] Breakpoints for tigecycline against theCAP was identified using MEDLINE and EM-
atypical organisms Chlamydophila pneumoniae,BASE, supplemented by AdisBase (a proprietary
Mycoplasma pneumoniae and Legionelladatabase of Wolters Kluwer Health | Adis). Addi-
pneumophila were not reported.tional references were identified from the reference

lists of published articles. Fully published data have A recent study has shown that the presence of
been used where possible, but some recent abstract blood in media yields falsely elevated mutant pre-

1 The use of trade names is for product identification purposes only and does not imply endorsement.
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vention concentrations for tigecycline, and media for the activity of tigecycline against some organ-
containing blood should not be used (reported in an isms, so other surveillance studies are used,[7,8,12]

abstract and poster).[9] A second study comparing including one reported in an abstract.[13]

the reproducibility of E-test with broth dilution tech-
niques to evaluate tigecycline in vitro activity dem- Gram-Positive Aerobes
onstrated similar profiles for most organisms with ● Tigecycline is very active against Gram-positive
each technique, but for others, including S. pneu- aerobes commonly associated with CAP, including
moniae, further analysis of the suitability of E-test S. pneumoniae and S. aureus. MIC90 values for
was required.[10] these bacteria ranged from ≤0.03 to 0.5 µg/mL

(table I).[7,8,11-13]The in vitro activity summarized in this section is
largely based on data from the ongoing TEST (Tige- ● The MIC90 value for tigecycline against S. pneu-
cycline Evaluation and Surveillance Trial) pro- moniae was ≤0.12 µg/mL regardless of penicillin
gramme, which is available online, using data from susceptibility (table I),[7,8,11,12] and the susceptibility
the US for all years combined for organisms from rate was 98–100% when the estimated breakpoint of
respiratory sources.[11] TEST data are not available ≤2 µg/mL was used.[7,8] In contrast, levofloxacin

Table I. In vitro antibacterial activity of tigecycline and levofloxacin against common Gram-positive, Gram-negative and atypical community-
acquired respiratory tract pathogens. Dataa are from the TEST database for the US (all years)[11] and surveillance studies conducted
worldwide (2000–4),[7,8] in the US (2006)[12] and in Greece (2006–7).[13,14]  All tigecycline studies used broth dilution techniques

Species (no. of isolates) Tigecycline S (%) Levofloxacin S (%) References
MIC90 (µg/mL) MIC90

(µg/mL)

Gram-positive bacteria

Staphlococcus aureus (7883) 0.25 99.9–100 64 56.4 11,13 b

meticillin/oxacillin-susceptible (8442) 0.12–0.5 100 0.5–1 90.6–92.7 7,11,12

meticillin/oxacillin-resistant (8414) 0.25–0.5 99.9–100 >4–64 26.5–27.3 7,11,12

Streptococcus pneumoniae (6651) 0.12 98 1 98.9–99.2 8,11

penicillin-susceptible (1788) ≤0.03–0.12 100 1 98.9–99 7,12

penicillin-intermediate (430) ≤0.03–0.12 100 1 98 7,12

penicillin-resistant (401) ≤0.03–0.12 100 1 98.7–99.4 7,12

Gram-negative bacteria

Haemophilus influenzae (7312) 0.5–1 100 0.03 100 8,11

β-lactamase negative (3398) 0.5–1 100 0.03 100 7,11

β-lactamase positive (1118) 0.5–1 100 0.03 100 7,11

Klebsiella pneumoniae (6302) 1–2 94.8–99 8 87.1 11,13 b

Moraxella catarrhalis (640) ≤0.12–0.25 100 8,13 b

β-lactamase negative (21) 0.25 100 7

β-lactamase positive (474) 0.25 100 7

Atypical Respiratory Pathogens

Chlamydophila pneumoniae (10) 0.125 15

Legionella spp. (50) 0.5–8c 16

Mycoplasma pneumoniae (30) 0.25 17

a Includes the range of MIC90 values (µg/mL) and percentage of S. Susceptibility breakpoints for tigecycline were proposed[6] or
specified in individual studies,[7,8] and for levofloxacin, were those determined by the CLSI:[5] ≤2 µg/mL for tigecycline and
levofloxacin, except for S. aureus, for which the breakpoint for tigecycline was ≤0.5 µg/mL and levofloxacin was ≤1 µg/mL.

b Data reported in an abstract.

c Range of MIC90 values against a range of Legionella spp. including L. pneumophilia.

CLSI = Clinical and Laboratory Standards Institute; MIC90 = minimum drug concentration required to inhibit 90% of isolates; S = susceptible
isolates.

© 2008 Adis Data Information BV. All rights reserved. Drugs 2008; 68 (18)



2636 McKeage & Keating

MIC90 values for S. pneumoniae were 1.0 µg/mL nous tigecycline 100 mg on day 1 followed by
regardless of penicillin susceptibility, and suscepti- 50 mg every 12 hours for 10 days.[18]

bility rates ranged from 98.0% to 99.4%.[7,8,11,12]

Bacteriostatic/Bactericidal Activity and● The MIC90 value for tigecycline against S. aure-
Post-Antibiotic Effectus was 0.25 µg/mL compared with 64 µg/mL

for levofloxacin, and susceptibility rates were
● Tigecycline generally demonstrated bacterio-

99.9–100% versus 56.4% (table I).[11,13] Respective static activity (i.e. <3 log10 reduction in total bacter-
MIC90 values for meticillin/oxacillin-resistant S. au- ial count) against Staphlococcus spp. (including
reus were generally the same as those for all S. meticillin- and tetracycline-resistant S. aureus) and
aureus pathogens, and for meticillin/oxacillin-sus- against one strain of K. pneumoniae (although
ceptible S. aureus, MIC90 values were 0.12–0.5 regrowth was seen with another K. pneumoniae
versus 0.5–1 µg/mL for levofloxacin.[7,11,12]

strain).[19] Bactericidal activity (i.e. ≥3 log10 reduc-
tion in total bacterial count) was seen against aGram-Negative Aerobes
penicillin-intermediate and -resistant S. pneumoniae● Tigecycline has good in vitro activity against
isolate and against a glycopeptide-intermediatecommon respiratory tract Gram-negative bacteria.
strain of S. aureus.[19]

Against H. influenzae, the MIC90 value of tige-
● The in vitro post-antibiotic effect (PAE) of tige-cycline was 0.5–1 µg/mL compared with 0.03 µg/

cycline after various bacteria were exposed to themL for levofloxacin.[8,11] The susceptibility rates for
antibacterial for 2 hours at 8 × MIC was consistentlyboth antibacterials against this organism were
numerically greater than that of minocycline for all100%[8,11] when an estimated breakpoint of ≤2 µg/
species tested.[20] Against various strains of S. aure-mL was used for tigecycline.[8] β-Lactamase pro-
us, including those carrying a tetracycline (K or M)duction had no effect on MIC values of either anti-
resistance determinant, the PAE ranged from >3.0 tobacterial agent against H. influenzae (table I).[7,11]

4.1 hours with tigecycline versus 1.0 to 3.2 hours● Against K. pneumoniae, the MIC90 value of tige-
with minocycline.[20] In a mouse model, the PAE ofcycline was 1–2 µg/mL compared with 8 µg/mL for
tigecycline 3 mg/kg against S. pneumoniae waslevofloxacin, with respective susceptibilities of
8.9 hours.[21]

94.8–99% versus 87.1% (table I).[11,13]

● M. catarrhalis is highly susceptible to tige-
Resistance Issues

cycline, with MIC90 values of ≤0.12–0.25 µg/
mL[8,13] and a susceptibility rate of 100% (table I).[8]

● Tigecycline appears to overcome the two major
β-Lactamase production had no effect on tigecycline mechanisms of tetracycline resistance, ribosomal
MIC values against M. catarrhalis.[7] protection and active efflux of drug from inside the

bacteria.[20] The chemical modification thought to beAtypical Bacteria
responsible for the ability of tigecycline to over-

● Tigecycline has good activity against the atypical
come these mechanisms of resistance is via steric

organisms C. pneumoniae (MIC90 = 0.125 µg/
hindrance created by a large substituent at position 9

mL)[15] and M. pneumoniae (MIC90 = 0.25 µg/
of the tetracycline molecule, which restores activity

mL).[17] The tigecycline MIC90 against a range of
against bacteria harbouring genes encoding efflux

Legionella spp., including L. pneumophila, was
and/or ribosomal protection.[20]

0.5–8.0 µg/mL (table I).[16]

● In vitro studies have demonstrated that tige-
Other Bacteria cycline is active against bacterial strains harbouring

● Tigecycline use appears to be associated with a all of the tetracycline resistance genes tested to
low risk of developing Clostridium difficile infec- date.[20] For example, the tetracycline-specific efflux
tion. No C. difficile strains were isolated in a study transporters TetB, TetC and TetK did not take up
in healthy volunteers (n = 13) who received intrave- tigecycline when present in low concentrations,

© 2008 Adis Data Information BV. All rights reserved. Drugs 2008; 68 (18)
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which may explain why tigecycline maintains anti- 2. Pharmacokinetic Profile
bacterial activity against these resistant strains.[22,23]

The pharmacokinetic properties of single and● However, in bacterial strains overexpressing the
multiple doses of tigecycline in healthy volunteersmultidrug transporter genes acrAB and acrEF pre-
have been presented previously.[6,28,29] This sectionviously associated with tetracycline resistance, sus-
presents a summary of data obtained from healthyceptibility to tigecycline was decreased, with MICs
volunteers who received the dosage regimen recom-increasing 4-fold.[22] The antibacterial activity of
mended in patients with cIAIs or cSSSIs: an initialtigecycline was reduced against K. pneumoniae in
intravenous loading dose of 100 mg, followed bystrains with increased expression of the acrAB mul-
maintenance intravenous doses of 50 mg everytidrug efflux pump.[24]

12 hours, given over 30–60 minutes.
● Tigecycline appears to have a relatively low pro-

pensity to develop resistance compared with other
Serum Concentrations and Distributionantibacterials.[25] A single-step analysis (reported in

an abstract and poster) comparing the propensity of
several antibacterials to select for resistance against ● The tigecycline mean maximum serum concen-
12 strains of S. pneumoniae demonstrated mutation tration (Cmax) at steady state in healthy volunteers
frequencies for tigecycline of <6.7 × 10–9 to <1.7 × (n = 103) who received the recommended dosage
10–10 at 2 and 8 × MIC, which were lower than or regimen was 0.87 µg/mL after a 30-minute infusion
similar to those obtained with several comparators. and 0.63 µg/mL after a 60-minute infusion.[6] The
For example, mutation frequencies for levofloxacin mean area under the serum concentration-time curve
were 7.9 × 10–8 to <1.0 × 10–10 at 2 × MIC and <3.7 (AUC) from 0 to 24 hours (AUC24) was 4.7 µg • h/
× 10–10 to <1.0 × 10–10 at 8 × MIC.[25] mL and the mean minimum serum concentration

was 0.13 µg/mL.[6]
● TEST data (reported in an abstract and poster)

● The plasma protein binding of tigecycline inshow that, apart from H. influenzae, there has not
vitro at concentrations observed in clinical studiesbeen a significant shift in tigecycline MIC values in
(0.1–1.0 µg/mL) ranged from ≈71% to 89%.[6]

any organism group over 4 years compared with
● Tigecycline is extensively distributed into bodypre-approval baseline values (2004–7) from a global

tissues, with an average steady-state volume of dis-perspective, even in strains resistant to other anti-
tribution of 500–700 L (7–9 L/kg).[6]

bacterials including S. pneumoniae and meticillin-
● Tigecycline effectively penetrates lung tissue.[30]

resistant S. aureus.[26] Tigecycline MIC90 values for
Following administration of the recommended dos-H. influenzae increased from 0.25 µg/mL in 2004 to
age regimen of tigecycline to healthy volunteers1.0 µg/mL in 2007; monitoring is ongoing.[26]

(n = 30), the AUC12 in alveolar cells (134 µg • h/
mL) and in epithelial lining fluid (2.28 µg • h/mL)
was ≈78-fold and ≈1.3-fold higher than the AUC12In Vivo Activity
in serum. Cmax in alveolar cells and in epithelial
lining fluid was 15.2 and 0.37 µg/mL.[30]

● Subcutaneous tigecycline 2 or 4 mg/kg/day com- ● In an in vitro study, tigecycline achieved rapid
pletely protected mice in a model of S. pneumoniae intracellular concentrations in human polymorpho-
pneumonia.[20] In addition, subcutaneous tigecycline nuclear neutrophils, with maximal penetration noted
reduced levels of bronchoalveolar lavage proinflam- at 1 hour.[31] At tigecycline concentrations of 1 and
matory cytokines to a significantly (p < 0.05) greater 10 mg/L, intracellular drug concentrations were
extent than placebo in a murine model of M. pneu- ≈20- and ≈30-fold higher than extracellular concen-
moniae pneumonia (reported in an abstract).[27] trations at 1 hour.[31]

© 2008 Adis Data Information BV. All rights reserved. Drugs 2008; 68 (18)
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Metabolism and Elimination ● If tigecycline is coadministered with warfarin,
prothrombin time (or other anticoagulation test)

● Tigecycline undergoes minimal metabolism. On- should be monitored, as clearance of R- and S-
ly small amounts (each ≤10% of the dose) of glucur- warfarin is reduced, and Cmax and AUC values are
onide metabolites, an N-acetyl metabolite and a increased. Warfarin did not affect the pharmaco-
tigecycline epimer, were present in healthy male kinetics of tigecycline.[6]

volunteers receiving 14C-labelled tigecycline.[29]
● Based on in vitro results, tigecycline is not ex-

● The primary route of elimination is the excretion pected to alter the metabolism of drugs metabolized
of unchanged tigecycline in the faeces, and secon- by the cytochrome P450 (CYP) 1A2, 2C8, 2C9,
dary elimination is via renal excretion of unchanged 2C19, 2D6 or 3A4 isoforms.[6] Furthermore, tige-
drug.[29] Following administration of 14C-tige- cycline is not expected to be affected by drugs that
cycline in healthy men, 59% of the dose was excret- inhibit or induce the activity of these CYP isoforms.
ed in the faeces and 33% in the urine.[29]

● Tigecycline has a long serum elimination half- 3. Pharmacodynamic/Pharmacokinetic
life (t1/2). Following administration of a single Considerations
100 mg dose, the mean t1/2 was 27.1 hours, and at

Currently, there are little data available to identi-steady state, it was 42.4 hours. At steady state, mean
fy which pharmacodynamic/pharmacokinetic para-systemic clearance was 23.8 L/h.[6]

meters are the best predictors of tigecycline efficacy
in humans.[2] Animal studies suggest that the bestSpecial Patient Populations
predictor of efficacy with tigecycline against most

● The pharmacokinetics of tigecycline were not organisms is percentage time above MIC, but the
altered to a clinically significant extent in patients AUC : MIC ratio was also important in predicting
with severe renal impairment (creatinine clearance activity against S. pneumoniae.[21] However, find-
<30 mL/min [<1.8 L/h]) or end-stage renal disease. ings of this murine model cannot be extrapolated to
Tigecycline is not removed by haemodialysis.[6] humans.[2] A commonly held view is that the

AUC : MIC ratio will best predict efficacy, based on● In patients with moderate (Child Pugh B) or
the prolonged PAE of tigecycline against keysevere (Child Pugh C) hepatic impairment, the sys-
bacteria (section 1) and relatively long t1/2 value intemic clearance of tigecycline was reduced by 25%
humans (section 2).[2] In a recent analysis of dataand 55%, and the t1/2 was prolonged by 23% and
from phase III studies in patients (n = 68) with CAP43%.[6] Dosage adjustment is required in patients
(reported in an abstract), there was a trend for pa-with severe hepatic impairment (section 6), but not
tients with an AUC24 : MIC ratio of <12.8 to have ain patients with mild to moderate hepatic impair-
longer time to fever resolution than patients with ament.[6]

greater ratio.[32] However, a target AUC24 : MIC● The pharmacokinetics of tigecycline are not af-
ratio of 5–10 has been suggested, based on modelsfected to a clinically significant extent by older age
with other tetracyclines.[33](≥65 years), gender or race, and dosage adjustments

This section summarizes results from a prospec-are not required based on these differences.[6]

tive, nonblind study in 30 healthy volunteers who● The pharmacokinetics of tigecycline have not
received a loading dose of tigecycline 100 mg fol-been confirmed in patients aged <18 years.[6]

lowed by six 50 mg doses administered every
12 hours over 30 minutes.[30] Ratios forPotential Drug Interactions
AUC24 : MIC90 and the percentage of time above

● No clinically significant drug interactions were MIC90 were calculated for intrapulmonary and se-
observed when tigecycline was coadministered with rum tigecycline concentrations against common
oral digoxin in healthy men.[6] respiratory pathogens (S. pneumoniae [MIC90 =

© 2008 Adis Data Information BV. All rights reserved. Drugs 2008; 68 (18)
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0.03 µg/mL], C. pneumoniae [MIC90 = 0.125 µg/ Tigecycline was compared with levofloxacin be-
mL], M. pneumoniae [MIC90 = 0.25 µg/mL], cause levofloxacin is recommended for use in CAP
M. catarrhalis [MIC90 = 0.12 µg/mL] and H. in- and is commonly used in this patient population.[1]

fluenzae [MIC90 = 0.5 µg/mL]).[30] Results of a Patients received intravenous tigecycline 100 mg
study, reported in an abstract, which used Monte initially, followed by 50 mg every 12 hours, or
Carlo simulation analyses to estimate the potential intravenous levofloxacin 500 mg every 24 hours in
of tigecycline to attain the target AUC24 : MIC90 one study, or 500 mg every 12 or 24 hours (at the
ratio against community-acquired (CA-MRSA) and investigators discretion) in the other study.[35] It
hospital-acquired meticillin-resistant S. aureus (HR- should be noted that the recommended levofloxacin
MRSA) are also presented.[34]

dosage in adults with CAP is now 750 mg/day.[36] If
● The study in healthy volunteers demonstrated patients showed predefined improvement in signs

that tigecycline concentrated in alveolar cells.[30]
and symptoms after at least 3 days of treatment with

The tigecycline AUC24 : MIC90 ratio in alveolar either intravenous agent in one study, they were
cells was well above suggested targets (5–10 or able to switch to oral levofloxacin.[35] There was no
>12.8) for all five organisms tested.[30] The significant difference between tigecycline and lev-
AUC24 : MIC90 ratios were 4467 for S. pneu- ofloxacin recipients in the percentages of clinically
moniae, 1117 for C. pneumoniae and M. catarrhalis, evaluable patients who switched from intravenous
536 for M. pneumoniae and 268 for H. influenzae. therapy to oral levofloxacin (89.9% vs 87.8%) or in
Furthermore, the percentage of the dosing interval the median duration of oral therapy (3.9 vs
that the tigecycline concentration in alveolar macro- 3.3 days).[35] The total duration of therapy in both
phages was above the MIC90 was 100% for all five trials was 7–14 (mean of ≈10) days and the test-of-
respiratory pathogens.[30]

cure (TOC) assessments occurred 7–23 days after
● In epithelial lining fluid, AUC24 : MIC90 ratios administration of the final antibacterial dose.[35]

ranged from 4.56 for H. influenzae to 76 for S. pneu-
Eligible patients were aged >18 years and had

moniae, and the percentage of the dosing interval
been diagnosed with CAP that was severe enough

that the tigecycline concentration was above the
to require hospitalization and intravenous antibac-

MIC90 ranged from 0% to 100%.[30]

terials.[35] Other inclusion criteria included fever
● In serum, AUC24 : MIC90 ratios ranged from within the past 24 hours, chest radiograph showing

3.46 for H. influenzae to 57.7 for S. pneumoniae, new infiltrate within 48 hours before the first dose of
and the percentage of the dosing interval that the study medication, and the presence of at least two
tigecycline concentration was above the MIC90 symptoms consistent with CAP (e.g. cough, produc-
ranged from 0% to 100%.[30]

tion of purulent sputum, elevated white blood cell
● A Monte Carlo simulation analysis predicted that count of >10 000 cells/mm3, ausculatory findings of

tigecycline, at the recommended dosage, has a rales). Patients were excluded if they had been hos-
high probability of achieving bacterial eradication pitalized within the past 14 days or resided at a long-
against CA-MRSA and HA-MRSA; tigecycline term care facility.[35]

had a 91% probability of achieving the target
In the modified intent-to-treat (ITT) populationAUC24 : MIC90 ratio (target not specified).[34]

(n = 846; i.e. randomized patients who received at
least one dose of study drug), the mean age was4. Therapeutic Efficacy
52 years and approximately 60% were male.[35] The

The clinical efficacy of tigecycline in hospital- proportion of patients with Fine Pneumonia Severity
ized adults with CAP (n = 859) has been compared Index scores of I, II, III, IV or V was 21.9%, 31.3%,
with that of levofloxacin in two randomized, doub- 27.0%, 19.3% and 0.6%, respectively. It is worthy
le-blind, multicentre, phase III, noninferiority stud- of note that the severity of the total patient group
ies; integrated results were recently published.[35] was not particularly high; patients with Fine scores

© 2008 Adis Data Information BV. All rights reserved. Drugs 2008; 68 (18)
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of I, II and III are usually not hospitalized. The available), superinfection (a new isolate emerged
during therapy at the site of infection) or indetermi-proportion of patients with CURB-65 (an estimated
nate (no outcome assessment available).[35] Thescore based on confusion, urea >7 mmol/L, respira-
noninferiority of tigecycline to levofloxacin wastory rate >30/min, low blood pressure [<90 mmHg
established if the lower limit of the 2-sided 95%systolic or <60 mmHg diastolic] and age >65 years)
confidence interval for the between-group differ-scores of 0, 1, 2, 3 or 4 was 34.2%, 36.8%, 20.9%,
ence in the clinical and microbiological response7.2% and 0.9%, respectively.[35] Approximately
rate was greater than or equal to –15%.[35]13% of patients in the modified ITT population had

diabetes mellitus, ≈11% had chronic obstructive
pulmonary disease, ≈7% had congestive heart fail- Clinical Cure Rates
ure and ≈30% were aged >65 years.[35]

● In regard to clinical efficacy, tigecycline was notThe coprimary endpoints were clinical response
inferior to levofloxacin (p < 0.001).[35] In the CEat the TOC assessments in clinically evaluable (CE)
population, the percentage of patients cured at thepatients (n = 574) and in the clinical modified ITT
TOC visit was 89.7% with tigecycline and 86.3%population (n = 797).[35] The clinical modified ITT
with levofloxacin (absolute difference 3.4% [95%population included all patients who received at
CI –2.2, 9.1]). In the clinical modified ITT popula-least one dose of study drug and who met minimum
tion, the corresponding cure rates were 81.0% ver-

disease requirements with clinical evidence of CAP,
and the CE population included patients in the clini-
cally modified ITT population who received no
more than one dose of a non-once-daily antibacterial
agent before the first dose of a study drug, had a
TOC assessment of cure or failure (not inter-
mediate), and remained blinded to treatment
throughout the study. Microbiological responses
were evaluated as secondary efficacy endpoints.
Healthcare resource utilization was evaluated in the
clinical modified ITT population.[35]

The clinical response was reported as a cure if
CAP signs and symptoms had improved or resolved,
there was an improvement or no worsening of chest
x-ray and no additional antibacterial therapy was
required.[35] A failure was defined as persistence or
worsening of signs and symptoms of CAP. An inde-
terminate result was given to patients who were lost
to follow-up, withdrew consent, or died within
2 days of the first dose (because of any reason
except a treatment-related adverse event) or after
2 days not as a result of CAP.[35] Microbiological
responses were determined from respiratory or
blood specimen cultures and included eradication
(all pathogens identified at study entry were elimi-
nated), persistent (at least one pathogen identified at
study entry persisted, or clinical response was a
failure and there was no repeat microbiology data
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Fig. 1. Clinical cure rates based on demographic characteristics
and risk factors. Results are for the combined clinically evaluable
population (n = 574) in two randomized, double-blind, multicentre,
phase III studies comparing intravenous tigecycline (TGC) 100 mg
initially, followed by 50 mg every 12 hours, or intravenous levoflox-
acin (LVX) 500 mg every 24 hours in one study, or 500 mg every 12
or 24 hours (at the investigators discretion) in the other study for
7–14 days in patients with community-acquired pneumonia (some
patients in one study switched to oral LVX after ≥3 days of treat-
ment with either intravenous agent).[35] Test-of-cure assessment
was performed 7–23 days after administration of the final dose.
Clinical cure rates are illustrated for patients aged >65 years (83
TGC recipients and 94 LVX recipients); those with a CURB-65
score (estimated based on confusion, urea, respiratory rate, blood
pressure and age >65 years) of >3 (23 and 29); and those with
congestive heart failure (CHF; 22 and 21), diabetes mellitus (35
and 37) or chronic obstructive pulmonary disease (COPD; 32 and
30). There were no statistically significant differences in clinical
cure rates between the two treatment groups.
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Fig. 2. Clinical cure rates based on respiratory pathogen. Results are for the microbiologically evaluable population (n = 345) in two
randomized, double-blind, multicentre, phase III studies comparing intravenous tigecycline (TGC) 100 mg initially, followed by 50 mg every
12 hours, or intravenous levofloxacin (LVX) 500 mg every 24 hours in one study, or 500 mg every 12 or 24 hours (at the investigators
discretion) in the other study for 7–14 days in patients with community-acquired pneumonia (some patients in one study switched to oral
LVX after ≥3 days of treatment with either intravenous agent).[35] Test-of-cure assessment was performed 7–23 days after administration of
the final dose. Numbers above the bars indicate the number of patients achieving a cure and the total number of patients in each subgroup.
There were no statistically significant differences in clinical cure rates between the two treatment groups.

sus 79.7% (absolute difference 1.3% [95% CI –4.5, acin treatment groups; eradication was primarily
7.1]).[35] presumed based on clinical response (data not re-

ported).[35]
● Results of subgroup analyses based on demo-

graphic characteristics and risk factors were gener-
Healthcare Resource Utilizationally similar to those of the primary analysis; tige-

cycline was no less effective than levofloxacin in all
● In terms of healthcare resource utilization, theresubgroups evaluated.[35] Results are illustrated in

was no significant difference between tigecyclinefigure 1.
and levofloxacin recipients in the mean length of

● The rate of clinical cure in 40 microbiologically
hospital stay during primary hospitalization (9.8 vsevaluable patients with S. pneumoniae  bacteraemia
9.8 days) or in the mean duration of study antibac-was 90.9% with tigecycline (20/22 patients) and
terial therapy (9.8 vs 10.0 days), including the mean72.2% (13/18 patients) with levofloxacin.[35]

duration of intravenous (4.6 vs 4.3 days) and, fol-
● The clinical cure rates in subgroups categorized

lowing the switch from either treatment group, oralby respiratory pathogen were not significantly dif-
(5.2 vs 5.5 days) therapy.[35]

ferent between tigecycline and levofloxacin recipi-
● Following discharge, there were no significantents in the microbiologically evaluable popula-

differences between tigecycline and levofloxacintion.[35] Results are illustrated in figure 2.
treatment groups in the rates of rehospitalization,
admission to intensive care, admission to emergencyMicrobiological Response Rates
room care, use of home healthcare, or nursing home

● There was no significant difference in microbio- admission.[35] However, significantly fewer patients
logical response between tigecycline and levoflox- in the tigecycline group than in the levofloxacin
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group required concomitant antibacterial treatment serum ALT and AST levels than tigecycline (figure
at or after discharge from primary hospitalization 3).[35]

(5.6% vs 11.7%; p = 0.002). ● The proportion of patients who experienced a
serious adverse event (9.9% vs 10.9%) or who dis-

5. Tolerability continued therapy due to an adverse event (6.1% vs
8.1%) was not significantly different among tige-

The tolerability of tigecycline has been reviewed cycline or levofloxacin recipients.[35] The proportion
previously.[3] This section focuses on tolerability of deaths in each group was 2.8% and 2.6%, respec-
data from the integrated results of the two well tively, and none were considered to be related to
designed studies detailed in section 4 that compared study medication.
tigecycline with levofloxacin in patients with ● In general, there were no significant differences
CAP.[35]

between groups receiving tigecycline or levoflox-
● In phase III clinical trials, tigecycline was gener- acin in mean changes from baseline in laboratory

ally well tolerated.[35] However, significantly more measurements, vital signs and ECG recordings.[35]

tigecycline-treated patients than levofloxacin-treat-
ed patients experienced drug-related adverse events 6. Dosage and Administration
(47.9% vs 37.4%; p < 0.01) in the modified ITT

In clinical trials of patients with CAP, the tige-population (n = 846).[35] The comparative incidence
cycline dosage comprised an initial intravenousof drug-related adverse events is illustrated in figure
dose of 100 mg, followed by 50 mg every 12 hours3.
(each infusion given over 30–60 minutes) for a● Tigecycline was associated with a significantly
duration of 7–14 days (mean of about 10 days).[35]higher incidence of nausea and vomiting than
No dosage adjustment is required in patients withlevofloxacin, whereas levofloxacin was associated
mild to moderate hepatic impairment, but in patientswith a significantly higher incidence of elevated
with severe hepatic impairment, the maintenance
dosage should be reduced to 25 mg every 12 hours
(section 2).[6] Local prescribing information should
be consulted for information regarding other specif-
ic patient populations, contraindications, warnings
and precautions.

7. Tigecycline: Current Status in
Community-Acquired Pneumonia

An application for the approval of tigecycline in
the treatment of CAP has been filed with the FDA.

In clinical trials in patients hospitalized with
CAP, tigecycline demonstrated noninferiority to
levofloxacin in terms of clinical cure rates and was
generally well tolerated.
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Fig. 3. Comparative tolerability of tigecycline (TGC) with levoflox-
acin (LVX). Pooled incidence of drug-related adverse events report-
ed in two randomized, double-blind, multicentre, phase III studies
comparing intravenous TGC 100 mg initially, followed by 50 mg
every 12 hours, or intravenous LVX 500 mg every 24 hours in one
study, or 500 mg every 12 or 24 hours (at the investigators discre-
tion) in the other study for 7–14 days in patients with community-
acquired pneumonia (some patients in one study switched to oral
LVX after ≥3 days of treatment with either intravenous agent).[35]

Results are for the modified intent-to-treat population (n = 846).
* p < 0.01, ** p < 0.001 vs comparator.
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