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(continued on page 26)

Telithromycin, the First FDA-Approved Ketolide:
Just Another Antibiotic?

By Oanh H. Dang, Pharm.D.

The greatest risk factor for resistant microorganisms is recent antibiotic use.1
Antibiotics with novel mechanisms of action are constantly needed to counter emerging
resistance to existing penicillins, macrolides, cephalosporins, and fluoroquinolones.
Common mechanisms of bacterial resistance include target site changes, reduced
bacterial cell uptake via increased drug efflux, and the production of inactivating
enzymes.2 An optimal antibiotic would effectively eradicate the microorganism and
lower or avoid the induction of resistance.3 Telithromycin (KetekR) is the first ketolide
antimicrobial agent to be marketed in the United States. It is FDA approved for use in
the treatment of respiratory tract infections including acute bronchial sinusitis, acute
exacerbation of chronic bronchitis, and mild-to-moderate community-acquired pneu-
monia caused by common and atypical respiratory pathogens. This article will examine
whether telithromycin possesses the properties of an optimal antibiotic and will
compare and contrast telithromycin to macrolide and fluoroquinolone antibiotics.

Telithromycin is a macrolide derivative that is most structurally related to clarithro-
mycin (see Figure 1). Telithromycin and macrolide antibiotics both inhibit bacterial
protein synthesis by binding to domain II and V of the 50S subunit of 23S ribosomal
RNA. However, unlike macrolides which bind only weakly to domain II, the presence
of the carbamate side-chain causes telithromycin to have a strong interaction with

Figure 1. Telithromycin chemical structure
compared to that of erythromycin, clarithro-
mycin, and azithromycin.  (a) Methoxy group
helps provide stability in the acidic stomach envi-
ronment. (b) Keto group is proposed to avoid
induction of MLSB resistance in vitro and im-
prove ribosome binding.  (c) Carbamate side-
chain increases affinity to domain II by 10-fold
and increases bacterial intracellular uptake by
avoiding mefA gene encoded drug efflux pumps.2,3
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Telithromycin, the First FDA-Approved Ketolide (continued)

(continued on page 27)

domain II. Thus, telithromycin retains activity against macrolide-lincosamide-
streptogramin B (MLSB) resistance which is mediated by methylation of the domain V
binding site by microbial methylase enzymes produced from erm genes.2-4

Telithromycin concentrates in lung tissue (bronchial mucosa, epithelial lining fluid,
and alveolar macrophages) thereby enhancing its activity against respiratory tract
pathogens.5 The spectrum of activity of telithromycin includes Streptococcus pneumo-
niae (including penicillin- and macrolide-resistant strains), Staphylococcus aureus,
Haemophilus influenzae, Moraxella catarrhalis, Chlamydophila pneumoniae, and
Mycoplasma pneumoniae.5 Table I illustrates the minimal inhibitory concentration
(MIC) breakpoints that are used to categorize S. pneumoniae, H. influenzae, and S.

aureus as susceptible, intermediate, or resistant to telithromycin6,
and the lowest concentrations of telithromycin that inhibit 50% and
90% of bacterial growth are compared to that of commonly used
macrolides and fluoroquinolones in Table II. The pharmacokinetic
properties of telithromycin are shown in Table III.

The spectrum of activity
for telithromycin encom-
passes: S. pneumoniae
(including penicillin- and
macrolide-resistant
strains), S. aureus, H.
influenzae, M. catarrhalis,
C. pneumoniae, and M.
pneumoniae.
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Randomized, double-blinded trials in adults have shown telithromycin, at a daily dose
of 800mg, to be similar in efficacy to other antibiotics currently used to treat respiratory
infections (see Table IV).9-17 Currently there are no studies directly comparing telithromy-
cin to azithromycin and only one trial comparing telithromycin to a fluoroquinolone. In
clinical trials the most common adverse events attributed to telithromycin were diarrhea
and nausea. Rare but concerning adverse effects reported with telithromycin have included
QT prolongation, exacerbation of myasthenia gravis, elevated liver function tests, and
pseudomembranous colitis. Telithromycin has been reported to delay accommodation, the
ability of the eyes to adjust when observing objects at varying distances, resulting in blurry
vision, difficulty focusing, or diplopia.13 Such visual disturbances are said to occur in 2.1%
of women less than 40 years of age and most commonly occur after the first or second dose.
In some cases, the visual adverse effects resolved with continued therapy; but in other
cases, they persisted for the duration of treatment. Post-marketing reports have identified
rare but serious cases of angioedema, anaphylaxis, atrial arrhythmias, and hepatic
dysfunction.5

As for erythromycin, also noteworthy with telithromycin are drug interactions. Given
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Cure rates associated
with telithromycin are
similar to those of other
antibiotics currently used
to treat respiratory
infections.

Telithromycin’s role is
essentially limited to an
alternative option for the
treatment of acute bacte-
rial sinusitis, acute
exacerbation of chronic
bronchitis, and mild to
moderate community-
acquired pneumonia.
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that telithromycin is a major substrate and potent inhibitor of cytochrome P450 3A4 and a
minor CYP2D6 substrate, it is predisposed to many drug interactions (see Table V). Due to
an increased risk of QT prolongation, telithromycin is specifically contraindicated in patients
taking cisapride. In comparison with azithromycin, a minor substrate and weak inhibitor of
CYP3A4, and fluoroquinolones, which do not undergo CYP3A4 metabolism, telithromycin’s
potential for drug interactions is significantly greater.

Telithromycin belongs to a new class of antibiotics indicated for the treatment of
respiratory tract infections, but the vital question is whether or not it offers any advantage
compared to other available antibiotics? First, at the molecular level, telithromycin’s
mechanism of action confers benefits in comparison to macrolides by overcoming bacterial
resistance with its increased binding affinity at targeted sites, decreased susceptibility to efflux
pumps, and possible avoidance of inducing MLSB resistance.3 Thus, telithromycin has
potential as a fluoroquinolone-sparing agent when macrolide-resistant S. pneumoniae is a
concern. Second, once daily dosing is a feature of telithromycin regimens that may improve
patient adherence to therapy; however, this feature is also shared by azithromycin and the
fluoroquinolones. Third, the GI tolerability of telithromycin is similar to clarithromycin;16
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Telithromycin is a major
substrate and potent
inhibitor of cytochrome
P450 3A4, and minor
2D6 substrate, predispos-
ing it to many drug
interactions

Note:  The editor gratefully ac-
knowledges the assistance of
Timothy H. Dellit, M.D., HMC
Antimicrobial and Antimicrobial
Resistance Management Team
and Doug Black, Pharm.D., in
reviewing this article.
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however, the risks may outweigh the benefits in patients predisposed to visual disturbances,
liver enzyme elevations, or prolonged QT syndrome. Finally, relative to azithromycin and
the fluoroquinolones, the drug-drug interaction potential of telithromycin is considerable.

In summary, telithromycin is the first, but not likely the last, ketolide antibiotic to be
cleared for marketing in the U.S., and other ketolides are currently under study. In light of
efficacy that is similar to the current standard of care and a safety profile that may be tipped
slightly towards more risk, telithromycin’s current role in therapy is essentially limited to
a second- or third-line alternative for the treatment of sinusitis, bronchitis, and community-
acquired pneumonia. Thus, due to the lack of evidence for superior risk-to-benefit and cost-
to-benefit ratios compared to current formulary options for respiratory infections,
telithromycin was considered for, but not added to, the UW Medicine Drug Formulary.

References available upon request.
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