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Introduction
The emergence of antimicrobial
resistant organisms is an increasing
concern worldwide. Infection
caused by antimicrobial resistance
results in prolonged illness, longer
hospital admissions and higher 
mortality rates. Tigecycline is one of
several relatively new antimicrobial
agents designed to combat this
increasing burden on health care. 

Tigecycline belongs to a new
class of antimicrobials called gly-
cyclines, and was developed in
response to increasing antimicrobial
resistance to Staphylococcus aureus,
Enterobacteriaceae and Acinetobacter
baumannii. Tigecycline gained FDA
approval in June 2005 and was
licensed in Europe in 2006 for treat-
ment of complicated skin and soft
tissue infections and complicated
intra-abdominal sepsis, but not for
diabetic foot problems.

Pharmacology
Figure 1 outlines the pharmacologi-
cal action of tigecycline. It is struc-
turally similar to tetracycline antimi-
crobials, in particular minocycline,
with a central four ring carbocyclic
skeleton, but with a glycoamido 
moiety at the D-9 position. It acts by

inhibiting bacterial protein transla-
tion through binding with the 30S
ribosomal subunit and blocking
entry of amino-acyl tRNA into the
ribosome, therefore preventing addi-
tion of amino acids to the bacterial
peptide chain.

Tigecycline has an extended spec-
trum and covers some tetracycline
resistant organisms including methi-
cillin resistant Staphylococcus aureus
(MRSA), vancomycin resistant
Enterococcus (VRE), and penicillin
resistant Streptococcus pneumoniae. It is
also active against Gram-positive
bacilli, Gram-negative bacilli and
some anaerobes. Although generally
thought to be bacteriostatic, tigecy-
cline has shown some bacteriocidal
action against Streptococcus pneumo-
niae and Legionella pneumophila.

Evidence of safety and efficacy
Pre-clinical studies demonstrated
the effectiveness of tigecycline
against a number of resistant organ-
isms including MRSA, VRE and
Enterococcus faecium, and penicillin
resistant Streptococcus pneumoniae,
extended-spectrum beta-lactamase
(ESBL) producing Escherichia coli,
Klebsiella pneumonia, Chlamydia
species and Bacteroides fragilis.

Figure 1. The pharmacological action of tigecycline
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NOTES. Tigecycline binds with the 30S ribosomal subunit and blocks entry of amino-acyl tRNA into the
ribosome, therefore preventing addition of amino acids to the bacterial peptide chain.
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Subsequent animal studies demon-
strated action against bacteria both
resistant and non-resistant to tetracy-
clines and glycopeptide antibiotics.

Clinical efficacy has been tested
in studies comparing tigecycline
with current standard treatments for
skin and soft tissue infections, hospi-
tal-acquired infection (in particular
pneumonia) and complicated intra-
abdominal infections. A large
prospective multicentre trial with
1024 patients looked at clinical
safety and efficacy of tigecycline.1
The most common use was in
patients with complicated skin and
soft tissue infection, and the 
most common pathogens were
Staphylococcus aureus, Enterococcus 
faecium and Escherichia coli. The
results showed a clinical success rate
of up to 82%.

Phase 2 and 3 trials comparing
efficacy of tigecycline with the cur-
rent gold-standard treatments for
intra-abdominal sepsis and ventilator-
related pneumonia have shown
mixed results. One large, multicentre
study demonstrated both effective
organism eradication and non-inferi-
ority compared to combination
antibiotic therapy. 

Early studies suggested a good
safety profile for tigecycline, statisti-
cally no different from the current
standard treatments. The main doc-
umented side effects were nausea,
vomiting and rash. In addition,
there is a documented increased
incidence of pancreatitis in patients
treated with tigecycline. It is also
thought to be teratogenic. 

The FDA issued a Drug Safety
Communication (DSC) about tigecy-
cline in 2010 because of concerns
about an increased mortality rate
associated with the use of this drug
based on a meta-analysis suggesting
that tigecycline carried a 0.6%
higher risk of death compared to
similar antimicrobial cover. However,
this difference may be accounted for
by the critically ill nature of patients
treated with the antibiotic.2

Specific evidence for use 
in diabetes
Antibiotic resistance is commonly
encountered when treating patients
with complications of diabetes, 
particularly of the foot. Peripheral 
arterial disease, diabetic neuropathy,

and infection all contribute to dia-
betic foot problems. These can be
difficult to treat due to the chronic
nature of the disease, resistant
organisms and poor antimicrobial
penetration into diseased tissue.
Tigecycline has been identified as a
potential new drug of choice for dia-
betic skin and soft tissue infection.
In 2007, an in vitro study looking at
the action of tigecycline against iso-
lates from infected diabetic foot
ulcers demonstrated action against
83.7% of strains.3 Subsequent in vivo
studies looking at penetration of
tigecycline into diabetic foot wounds
showed that the drug has equal 
penetration into healthy tissue and
diabetic foot wounds, and that it
reached infected tissue relatively
quickly in around 4 hours.

A large phase 3 trial, which ran
from 2006–2009, compared tigecyl-
cine with ertapenem + vancomycin
in 944 patients with diabetic foot
infections.4 In the primary study,
tigecycline did not meet the criteria
for non-inferiority – i.e. cure rates
were significantly less than in the
comparator group, and, in particu-
lar, cure rates in the osteomyelitis
group were low with tigecycline.
Based on these results, which have
only recently been published, tigecy-
cline is not currently approved for
treatment of diabetic foot infections
although it has been used as an ‘off-
label’ treatment. 

Discussion
Antimicrobial resistance is an
increasing concern worldwide.
Demand for new antibiotics with
action against resistant organisms is
growing, as is the rationale for
restricted use. Tigecycline is a first-
in-class glycycline antibiotic. It is
structured and acts via a mechanism
similar to tetracycline antibiotics.
Both pre-clinical and clinical studies
have demonstrated its action against
a broad range of organisms.

Studies looking at the use of tige-
cycline in the treatment of diabetic
foot infection have been inconclu-
sive. Although initial studies demon-
strated good tissue penetration and
action against infecting organisms,
larger clinical studies have had dis-
appointing results and failed to
demonstrate non-inferiority to com-
parators. It is therefore not currently

licensed for use for the treatment of
diabetic foot infections. However,
given that tigecycline has been
shown to be effective for treating
other forms of infection such as
intra-abdominal sepsis and compli-
cated skin and soft tissue infection, it
has been used as an ‘off-label’ treat-
ment for diabetic foot infections.
Tigecycline has a strong pre-clinical
evidence base to support its use in
diabetes, and may prove useful in
individual cases when clinical judge-
ment is applied.

The DSC from the FDA suggest-
ing caution with tigecycline because
increased mortality is of concern,
but the mechanism for this is
unclear. Further research and analy-
ses are required. Until more efficacy
and safety data are available, the use
of tigecycline ‘off-label’ demon-
strates the importance of clinical
judgement when making manage-
ment decisions for critically ill
patients.
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● Tigecycline has been developed to treat
severe antimicrobial resistant infection

● Diabetic patients are vulnerable to
severe foot ulceration and subsequent
infection that is difficult to treat due to
poor antimicrobial tissue penetration
and antimicrobial resistance

● Studies so far have failed to
demonstrate non-inferiority for
tigecycline in the treatment of diabetic
foot ulcers, and there are some safety
concerns, but there may still be some
rationale for its use in individual cases
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