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Antibiotic-resistant bacteria: COVID-19 hasn’t made
the challenge go away

We are currently immersed in the problems of the COVID-19
pandemic and the whole world is now acutely aware of the
threat that respiratory infections have long posed to human
beings. Part of the cultural upheaval generated by COVID-19
is probably the underlying general feeling in the community
that infections had largely been ‘beaten’ by modern antibiotic
and anti-viral therapy, a phenomena many clinicians have
faced when confronted with informing a family that a rela-
tively young and previously healthy person has died of pneu-
monia or some other cause of sepsis.

Prior to COVID-19, the public was intermittently reminded
that we were facing increasing problems with antibiotic-
resistant bacteria, sometimes through reasoned documen-
taries but more often by more tabloid style reports of ‘super
bugs’. Perspectives on the threat posed by antibiotic-resistant
organisms amongst clinicians understandably vary consider-
ably depending on how common these pathogens are in their
clinical practice. The development of antibiotic resistance is
not always immediate or obvious. Thus, clinicians may
perceive the harms of broad-spectrum antibiotics to be theo-
retical rather than a reality when making decisions on anti-
microbial therapy in real time. When COVID-19 finally
subsides and we are back to business as usual, how real a
threat are antibiotic-resistant bacteria, do we really need to
do anything about it and what is within the power of clini-
cians that can have a meaningful effect?

First, distinguishing between community-level bacterial
antibiotic resistance and hospital-level resistance is impor-
tant. Multiple sources of data show that community-level
antibiotic resistance is related to consumption of antibiotics
in the community,1,2 especially for viral upper respiratory
tract infections in children,3,4 as well as by the use of antibi-
otics in raising animals.5 Widespread availability of antibi-
otics without medical governance in some countries also
contributes significantly to antibiotic resistance. This prac-
tice emerged as a major problem with surgical tourism prior
to COVID-19,6 particularly in the case of high-level resis-
tance in Gram-negative bacteria such as that conferred by
New Delhi metallo-beta-lactamase-1 (NDM-1).7 The combi-
nation of poorly regulated antibiotic markets, poverty and
inadequate resourcing for proper case management are also
considered to be the key factors driving multidrug-resistant
tuberculosis in Asia and Africa.8 In the developing world,

not only overuse of antibiotics but also failure to complete
an adequate course of therapy contributes to higher rates of
resistance, a noteworthy concern with tuberculosis.

Given the causes of community antibiotic resistance, the
solutions lie in the community and hospital-based initiatives
will have little to no impact. However, one area of concern
where respiratory physicians may have a key role is ensuring
the appropriate use of macrolides as chronic therapy in dis-
eases such as bronchiectasis, chronic obstructive pulmonary
disease and asthma. Worldwide, the use of azithromycin, in
particular, has been associated with the rapid development
of significant macrolide resistance in a host of pathogens.9,10

While future development of non-antimicrobial macrolides
that retain their immunomodulatory properties is a possibility,
tight control of azithromycin use in the interim is appropriate
given the resistance concerns.

In the hospital setting, entirely different factors drive
emergence of antibiotic-resistant pathogens. Widespread use
of broad-spectrum antibiotics across a variety of indications
is the driving factor for a host of problematic pathogens
including vancomycin-resistant enterococci, methicillin-
resistant Staphylococcus aureus (MRSA) and Pseudomonas
aeruginosa. The co-location of vulnerable hosts and sub-
optimal infection control practices further contribute to the
spread of these pathogens. However, the most highly resis-
tant organisms are generally a consequence of prolonged
inpatient antibiotic therapy in increasingly elderly and
comorbid patients. Prolonged antibiotic therapy perpetuates
antibiotic resistance by an eradicating susceptible strains but
selecting for resistance strains that subsequently multiply
and become the dominant bacteria in the host. In these
patients, infection with highly antibiotic-resistant pathogens
is a marker of a compromised host approaching end of life
where clearance of the infection is insufficient in itself to
alter the overall prognosis.

A classic example of a process designed to select for highly
resistant pathogens is ventilator-associated pneumonia, where
pathogens such as MRSA and P. aeruginosa have long been
endemic but, in the last few decades, carbapenem-resistant
Klebsiella and Acinetobacter baumannii have become proble-
matic in many intensive care units worldwide.11 Pan-resistant
Enterobacterales are being reported in some settings, almost
exclusively in patients receiving multiple courses of antibiotics
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for serial infections.12,13 Different societal approaches to end-
of-life management and treatment limitations to potentially
futile care also significantly impact the rate of development
and spread of antibiotic resistant pathogens.14,15

Reducing the burden of multi-antibiotic-resistant patho-
gens in our hospitals requires active management by all cli-
nicians prescribing antibiotics. Broad-spectrum antibiotics
should be avoided unless a significant epidemiological risk
of a pathogen that would require them is present. Significant
overuse of broader spectrum beta-lactam/beta-lactamase
antibiotics and anti-MRSA therapy was the driving reason
for the abandonment of the concept of healthcare-associated
pneumonia in the recent American Thoracic Society and
Infectious Diseases Society of America community-acquired
pneumonia (CAP) guidelines.16 Two key principles in the
new CAP guidelines are the use of narrow-spectrum antibi-
otic therapy unless specific risk factors exist, and if broad-
spectrum antibiotics are used, mandatory culturing of blood
and respiratory secretions to both demonstrates the local
presence of these pathogens as well as to enable early de-
escalation if none is detected. These principles should apply
to all antibiotic use in our hospitals and clinicians should
always be asking ‘does my patient still need antibiotics’ and
‘can I narrow the spectrum of antibiotic therapy I am cur-
rently giving’? Abundant evidence documents that clinicians
do not do this well at present, particularly in critically ill
patients; hence, antibiotic stewardship programmes are fre-
quently required to drive a change in practice.17

Setting appropriate goals of care and treatment plans to
avoid futile care should be considered in all patients.14

Strong attention to infection control principles to limit the
spread of resistant pathogens between patients is also criti-
cal. COVID-19 has shown how challenging good infection
control can be in hospitals and hopefully this will lead to a
marked shift in how we design, build, staff, manage and
clean our hospitals moving forward.

Finally, while there is a lot of cause for concern about
the threat of antibiotic-resistant bacteria, there is also cause
for optimism. At a community level, multifaceted interven-
tions can reduce community antibiotic consumption18 and
regulators in many countries have introduced legislation to
limit the use of antibiotics in food production. In hospitals,
good infection control practices and enhanced cleaning can
dramatically reduce the spread of antibiotic-resistant patho-
gens.19,20 Reducing the use of unnecessary broad-spectrum
antibiotics does result in fewer resistant pathogens,21–23

showing that bacteria are not innately driven to become
more and more resistant but are simply responding to envi-
ronmental pressures. COVID-19 has led to a massive uplift
in rapid diagnostic capacity in western countries, at least for
respiratory infections. More accurate diagnostics is likely to
prove to be an enormous boon for antibiotic stewardship.
The excellent negative predictive value of many rapid diag-
nostic platforms can reliably allow for antibiotic de-escala-
tion, reducing the rate of development of nosocomial
antibiotic resistance,24–26 provided we can get clinicians to
de-escalate therapy appropriately.
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