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Increase in linezolid resistance in 
staphylococci in the private sector in 
Western Cape Province, South Africa
To the Editor: Concerns about increasing antimicrobial resistance 
secondary to the COVID-19 pandemic have been raised previously.[1] 
We report a marked increase in linezolid resistance in predominantly 
coagulase-negative staphylococci in the private sector in Western Cape 
Province, South Africa (SA), in the past 18 months.

Based on data extracted from the Pathcare laboratory information 
system, the number of linezolid-resistant staphylococci isolated from 
blood increased from 25 in 2019 to 49 in 2020 and to 72 in the first 
6 months of 2021. Staphylococcus epidermidis and Staphylococcus capitis 
accounted for the vast majority of these isolates, with only 2 other 
coagulase-negative staphylococci and a single Staphylococcus aureus 
isolate reported over the 2.5-year period. The relative contributions 
of linezolid-resistant S.  epidermidis and S. capitis also changed, from 
roughly equal numbers in 2019 (11 and 13 isolates, respectively) to a 
predominance of S. capitis in 2021 (24 and 46 isolates, respectively), 
even though S. capitis is far less commonly isolated than S. epidermidis. 
The proportion of linezolid-resistant S. capitis increased from 5.9% 
in 2019 to 22.5% in 2021, while there was only a modest increase in 
proportions of linezolid-resistant S. epidermidis from 1.5% to 3.6%.

Further analysis suggests that the patients with linezolid-resistant 
isolates were admitted at >10 different private hospitals in the Cape 
metropole, although they were disproportionally concentrated in a 
small subset of these hospitals.

Personal communication suggests that similar patterns and levels 
of linezolid resistance have been noted at other private laboratories in 
Gauteng and KwaZulu-Natal provinces. In contrast, linezolid resistance 
has not been observed in the public sector in the Western Cape, or at 
a national level.

Linezolid is an oxazolidinone antibiotic with activity against Gram-
positive organisms such as staphylococci, enterococci and streptococci. [2] 
Linezolid acts by inhibiting the initiation of protein synthesis on the 
bacterial ribosome. Although initially described as having a unique 
mechanism of action and no cross-resistance, the binding site is in fact 
partly shared with other antibiotics with a related mechanism of action, 
such as clindamycin and chloramphenicol. Linezolid was first introduced 
in 2000. In recent years, multiple mechanisms of resistance have been 
described, including target site changes due to mutations or modifications 
of the 23S rRNA subunit or of neighbouring ribosomal proteins, as well as 
increased efflux of antibiotic out of bacterial cells. While some resistance 
is due to chromosomal mutations, some is mediated by acquired genes 
present on plasmids, e.g. the cfr, optrA and poxtA genes.

S. capitis, one of the coagulase-negative staphylococci and part of the 
normal skin flora, is considered relatively avirulent, though there have 
been occasional reports of infection, e.g. osteomyelitis, prosthetic joint 
infection and prosthetic valve endocarditis. Infections are usually due to 
diverse strains, but in the past two decades a unique clone of S. capitis 
has been associated with late-onset sepsis in neonatal intensive care 
units (ICUs) worldwide.[3] This NRCS-A clone is often associated with 
vancomycin heteroresistance, although not with linezolid resistance, 
perhaps because linezolid is not used in neonates owing to concerns 
of mitochondrial toxicity. More recently, linezolid-resistant clones 
have been described in adult ICUs in Europe[4] and in China.[5] Further 
investigation is required to determine whether the linezolid-resistant 
S. capitis isolates in the Western Cape and other provinces are clonally 
related or not, and to elucidate the underlying mechanism(s) of 
resistance.

Although the indications for the use of linezolid are primarily 
treatment of skin and soft-tissue infections as well as pneumonia, we 
have observed that it is commonly used in ICUs in the private sector 

for empirical treatment of sepsis, including potential central-line sepsis. 
We hypothesise that in the setting of the COVID pandemic, with large 
numbers of long-stay ICU patients with indwelling lines, overuse of 
linezolid has possibly facilitated an increase in linezolid-resistant S. 
capitis. The chief concern is that linezolid resistance may also spread to 
the more virulent pathogen, S. aureus. It is noteworthy that the single 
linezolid-resistant S. aureus bloodstream isolate reported here was 
isolated from a patient who had previously experienced bacteraemia 
with a linezolid-resistant S. epidermidis.

For the treatment of central-line sepsis, we therefore encourage 
the prompt removal of indwelling lines, and avoidance of antibiotic 
therapy in the absence of persistent bacteraemia post line removal or 
other complications. Consideration should be given for antibiotic lock 
therapy, when the catheter is retained. Preferred antibiotics for the 
treatment of methicillin-resistant staphylococcal line sepsis include 
vancomycin, with linezolid regarded as an alternative agent. Once 
the patient’s condition has stabilised and antibiotic susceptibilities 
are known, an oral agent such as trimethoprim-sulfamethoxazole or 
linezolid could be administered.

Linezolid is recommended for the treatment of methicillin-resistant 
S. aureus (MRSA) pneumonia, and empirical treatment of suspected 
hospital- or ventilator-acquired pneumonia (HAP or VAP), especially 
in patients with COVID-19, is probably driving some of the linezolid 
prescribing. We would encourage clinicians to critically reassess the need 
for linezolid in such patients, given the relatively low rates of MRSA 
infections in Cape hospitals (Pathcare data show that only 12% of S. 
aureus isolates from all specimen types were cloxacillin resistant in 2021), 
as well as the inherent limitations in the accurate diagnosis of VAP in the 
setting of COVID. The consequences of liberal use of antimicrobials will 
have an adverse impact on health outcomes far beyond COVID.
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