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SUMMARY

Tuberculosis has become a great global public health threat. Compared with drug-susceptible

tuberculosis (TB), the treatment regimens for multidrug-resistant tuberculosis (MDR-TB) and
extensively drug-resistant tuberculosis (XDR-TB) involve more severe adverse events and poorer
treatment outcomes. Linezolid (LZD) is the first oxazolidinones used for TB. Thanks to its potent
activity against Mycobacterium tuberculosis, LZD has become one of the key agents in the regimens
against MDR/XDR-TB. However, this drug may cause intolerability and other adverse events.
Contezolid, another novel oxazolidinone, can also inhibit M. tuberculosis, still with fewer adverse
effects compared with LZD. This paper is to prospect the potentials of contezolid in the treatment of
MDR/XDR-TB, with focus on its efficacy and possible adverse effects.
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1. Introduction

Tuberculosis (TB) is caused by Mycobacterium
tuberculosis. A total of about 2 billion people are infected
with M. tuberculosis worldwide, and 5-10% of them will
develop TB disease during their lifetime (/). Tuberculosis
has become a great global public health threat. Compared
with drug-susceptible TB, the treatment regimens
for multidrug-resistant tuberculosis (MDR-TB) and
extensively drug-resistant tuberculosis (XDR-TB)
involve a longer course of treatment, heavier economic
burden, and higher drug toxicity, as well as more severe
adverse events and poorer treatment outcomes (/).
Therefore, new and fast-acting anti-mycobacterial drugs
with better efficacy to cure MDR/XDR-TB are in urgent
demand. Oxazolidinones have been found potential
inhibition against MDR Gram-positive bacteria and
Mycobacterium tuberculosis, among which linezolid
(LZD) is the first used for TB. Thanks to its potent
activity against M. tuberculosis, LZD has become one
of the key agents in the regimens against MDR/XDR-
TB (2). However, this drug may cause intolerability
and other adverse events, such as peripheral and optic
neuropathy as well as myelosuppression. Contezolid,
another novel oxazolidinone is preliminarily developed
for Gram-positive infections. Some studies have shown
that contezolid can also inhibit M. tuberculosis (3), still
with fewer adverse effects compared with LZD (4). This
paper is to prospect the potentials of contezolid in the
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treatment of MDR/XDR-TB, with focus on its efficacy
and possible adverse effects.

2. The disadvantage of LZD for MDR/XDR-TB

Oxazolidinones are a series of antibiotics against MDR
Gram-positive bacteria, including vancomycin-resistant
enterococci and methicillin-resistant Staphylococcus
aureus (MRSA) (5). The mechanics of action is to bind
the 50S ribosomal subunit of archaea and bacteria,
inhibiting the biosynthesis of their proteins, but without
influence on human cytoplasmic ribosomes (6). Their
promising activity against MDR-TB was also found
soon after their discovery. LZD, the first oxazolidinone
used for TB, is now one of the key drugs in both
longer and shorter MDR/XDR-TB regimens. However,
myelosuppression greatly limits the use of LZD.
Potential irreversible optic neuropathy and peripheral
neuropathy are also the major adverse effects of LZD (7).
These neurotoxic adverse effects are due to the inhibition
of MAOs, a family of enzymes that are essential for the
metabolic inactivation of the neurotransmitters, such as
serotonin, dopamine, and epinephrine. To avoid such
adverse effects and improve tolerability and safety, the
development of better drugs is imperative.

3. The superiority of contezolid

Contezolid, a new member of oxazolidinone antibiotics,
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Figure 1. The superiority of contezolid.

can inhibit the formation of a functional 70S initiation
complex that is necessary for bacterial reproduction (4).
It is rationally designed to address the myelosuppression
and MAO inhibition associated with linezolid.
Serotonergic profiles for contezolid in vitro and in
rodents have been reported. Compared with LZD,
contezolid exhibits a reduction in reversible inhibition
of MAO-A and MAO-B isoforms by 2-and 148-fold
respectively (Figure 1) (8). The safety and tolerability
studies of contezolid show that it was well tolerated
and safe in healthy Chinese subjects (9-//). Even at
doses up to 800 and 1,200 mg every 12 hours for 28
days, no severe adverse events were observed, and
nobody discontinued the drug due to any adverse events.
Compared with LZD, contezolid is associated with a
lower incidence of myelosuppression. Noteworthily, in
the high dose contezolid group, approximately half of
the subjects had merely slight ALT elevations; however,
with most of them < 2 ULN, and none of them persistent
(10). Contezolid may prolong the QT interval slightly
at a supratherapeutic dose (1,600 mg/d) but does not
influence the QT interval at a therapeutic dose (800 mg/d)
(12,13).

4. The anti-tuberculosis activity of contezolid

Only a few studies have been published on contezolid
for its effect on tuberculosis. One study (3) tested the
oxazolidinones (including contezolid and LZD) against
both susceptible and MDR/XDR M. tuberculosis isolates
in vitro. The MICs, and MIC,, for LZD and contezolid
were | mg/mL and 0.5 mg/mL, vs. 0.5 mg/mL and
0.125 mg/mL, respectively. Contezolid showed a same
activity as LZD against all M. tuberculosis isolates.
Because of the promising results in vitro, the evaluation
of the drugs' efficacy was then performed in vivo. LZD
and contezolid were studied in M. tuberculosis-infected
mice further. The mice were randomly assigned into 6
groups as follows: untreated early control (EC) group
for the M. tuberculosis baseline, late control (LC) group
to determine the bacterial load at the end of therapy, one
LZD group (100 mg/kg once daily), three contezolid
groups (100 mg/kg once daily, 50 mg/kg twice daily,
and 25 mg/kg twice daily). Treatment was started
one week after infection, with administrations for 5
days per week for 4 weeks. Then the bacterial load in
mouse lungs was determined, showing the bacteria in
the LZD group and the contezolid 100 mg/kg group

Contezolid

significantly reduced compared with the EC and LC
groups (p < 0.05). The efficacy in the LZD group was
equivalent to the contezolid 100 mg/kg group (p < 0.05).
The contezolid 100 mg/kg once daily group showed
significant better efficacy than the contezolid 50 mg/kg
and 25 mg/kg twice daily groups (p < 0.05). The efficacy
in the contezolid 50 mg/kg group was equivalent to the
contezolid 25 mg/kg group (p < 0.05). The contezolid
50 mg/kg and 25 mg/kg groups showed significant
favorable result than the LC group (p < 0.05). However,
currently no clinic study on contezolid against M.
tuberculosis is reported. Meanwhile, contezolid is active
against M. abscessus in vitro too, with compatibility
to those antibiotics most frequently used to treat such
infections. It inhibits intracellular replication of M.
abscessus, exhibiting equivalent activity in culture
compared with linezolid. Therefore, contezolid is also a
potential candidate to be included in novel therapeutic
anti-M. abscessus regimens (/4).

5. Conclusion

In summary, compared to LZD, contezolid has a similar
activity against both drug-resistant and drug-susceptible
M. tuberculosis in vitro and in vivo, but with fewer side
effects, especially neuropathy and myelosuppression.
The inclusion of contezolid possibly makes MDR-TB/
XDR-TB therapy regimens more efficacious and less
toxic than LZD. However, further clinical studies are
required to confirm it.
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