In Vitro Protein Binding with Omadacycline,
a First in Class Aminomethylcycline Antibiotic
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STUDY OBJECTIVE

Background: Omadacycline is a first in class aminomethylcycline antibiotic that is undergoing
clinical development as once daily oral or intravenous monotherapy for acute bacterial skin and
skin structure infections and community-acquired bacterial pneumonia. Omadacycline protein
binding was investigated during in vitro studies in monkey, mouse, rat, and human plasma.
Methods: In vitro protein binding of omadacycline was determined using human plasma and in
mouse (CD-1), rat (HanWistar), and monkey (Cynomolgus) using defrosted plasma pools. Binding
was determined at nominal omadacycline concentrations of 10, 100, 1000, and 10000 ng/mL. For
human binding studies, plasma was obtained from the blood of three healthy male volunteers.
Plasma was defrosted from storage at –20°C before use, and pools of human plasma were used
for all studies. Plasma from mouse, rat, and monkey was supplied by Harlan Laboratories Ltd.
(Netherlands), Milan Analytica AG (Rheinfelden, Switzerland) and Centre de Primatologie ULP
(France), respectively. Protein binding was measured using an ultrafiltration method. Plasma
bound and unbound concentrations of omadacycline were determined by a LC-MS/MS method
with a lower limit of quantification = 5.0 ng/mL.
Results: Omadacycline was weakly bound to plasma proteins in human plasma as well as in
monkey, mouse, and rat plasma. Over the concentration range of 10-10000 ng/mL, no apparent
concentration dependent effect of omadacycline on plasma protein binding was observed. The
mean ± SD unbound protein fraction in human plasma was 78.7 ± 9.7%. In animals, the mean
unbound plasma protein fractions were rat (73.9 ± 12.1%), monkey (78.8 ± 7.3%), and mouse
(84.7 ± 5.3%). The low human plasma protein binding of omadacycline (21%) contrasts
markedly with other tetracyclines, which exhibit high concentration dependent protein
binding (approximately 80%).
Conclusions: In contrast to other tetracycline-derived antibiotics, omadacycline has markedly
low human plasma protein binding (21%), with no concentration-dependent binding. These data
may be relevant to the clinical effectiveness of omadacycline since the free, unbound fraction of
the drug typically is most closely correlated with antimicrobial activity.

Evaluate plasma protein binding of omadacycline with in vitro studies in monkey, mouse, rat, and
human plasma.

METHODS

Omadacycline is a first-in-class aminomethylcycline antibiotic (Honeyman et al, 2015)(Figure 1).
In vitro, omadacycline demonstrates activity against Gram-positive and Gram-negative aerobes
including multi-drug resistant strains of Staphylococcus spp. and Streptococcus spp., as well
as anaerobes and atypical bacteria including Legionella spp. Mycoplasma spp., and Clostridium
difficile (Macone et al, 2014).
In phase 1 studies, omadacycline demonstrated a linear dose-plasma concentration profile,
an elimination half-life of approximately 17 hours, and peak plasma concentrations of 0.6 and
1.8 mg/L after 300 mg oral and 100 mg IV doses, respectively (Sun et al, 2011; Ting et al, 2010).
No dosage adjustment is necessary for hepatic impairment, and omadacycline has a low
potential for drug-drug interactions based on studies of human transporter mechanisms and
cytochrome P-450-mediated metabolism (Hanna et al, 2012; Hanna et al, 2012).
In patients with complicated skin and skin structure infection, omadacycline demonstrated
clinical efficacy and tolerability that was comparable to linezolid (Noel et al, 2012; Noel et
al, 2012a). Omadacycline is undergoing clinical development in phase 3 studies as oral and
intravenous (IV) monotherapy for the treatment of acute bacterial skin and skin structure
infections (ABSSSI) and community-acquired bacterial pneumonia (CABP).
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• In vitro protein binding of omadacycline was determined using human plasma and in mouse
(CD-1), rat (HanWistar), and monkey (Cynomolgus) using defrosted plasma pools.
• Binding was determined at nominal omadacycline concentrations of 10, 100, 1000, and
10000 ng/mL.
• For human binding studies, plasma was obtained from the blood of three healthy male
volunteers.
• Plasma was defrosted from storage at –20°C before use, and pools of human plasma were used
for all studies. Plasma from mouse, rat, and monkey was supplied by Harlan Laboratories Ltd.
(Netherlands), Milan Analytica AG (Rheinfelden, Switzerland) and Centre de Primatologie ULP
(France), respectively.
• Plasma bound and unbound concentrations of omadacycline were determined by a LC-MS/MS
method with a lower limit of quantification = 5.0 ng/mL (Table 1).
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RESULTS
• Omadacycline was weakly bound to plasma proteins in human plasma as well as in monkey,
mouse, and rat plasma (Table 2).
• The mean ± standard deviation (SD) bound protein fraction in human plasma was 21.3 ± 9.7%.

Figure 1. Chemical Structure of Omadacycline
N

Table 2. Mean (SD) Plasma Protein Binding Parameters For Omadacycline in Mouse, Rat,
Monkey, and Human Plasma. Values Were Calculated Over a Nominal Concentration Range
of 10 – 10000 ng/mL
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1000 ng/mL

10000 ng/mL

Mean (SD) Bound Fraction (%)

Mouse

15.3 (5.31)

Rat

26.1 (12.1)

Monkey

21.2 (7.26)

Human

21.3 (9.72)

CONCLUSIONS
• Omadacycline demonstrates low human plasma protein binding (21%) and no evidence for
concentration-dependent protein binding.
• Other tetracycline-derived compounds are more highly protein bound, and some
(eravacycline and tigecycline) demonstrate atypical, concentration-dependent binding.
• These protein binding data may be relevant to the assessment of clinical effectiveness of
omadacycline in treating various types of infections since it is the free, unbound fraction of
the drug that generally is correlated with antimicrobial activity.
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• Protein binding was measured using an ultrafiltration method.
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ABSTRACT

• Over the concentration range of 10-10000 ng/mL, no apparent concentration dependent effect
of omadacycline on plasma protein binding was observed (Figure 2).
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• Omadacycline was weakly bound (15% to 26%) to plasma proteins in animal species.
• The low human plasma protein binding of omadacycline contrasts markedly with other
tetracyclines, which exhibit high, often concentration-dependent protein binding near 80%
(Table 3).
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(Agwuh and MacGowan, 2006; Muralidharan et al, 2005; Singh et al, 2013)

• Eravacycline and tigecycline demonstrate atypical, non-linear protein binding
–– Atypical in that plasma protein binding increases with increasing drug concentrations
(Muralidharan et al, 2005; Singh et al, 2013).
• Daptomycin, delafloxacin, oritavancin, telavancin, solithromycin and tedizolid are >75%
protein bound in human plasma (Lawrence et al, 2012; Arhin et al, 2010; Rodvold et al, 2012;
McCullough et al, 2008; Housman et al, 2012).
• Linezolid is 31% protein bound (package insert)
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