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Impact of COVID-19 on antimicrobial resistance:
revealing the hidden threats
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ABSTRACT

The COVID-19 pandemic, which was caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2), has
impacted every area of life, including efforts concerning antibiotic resistance (AMR). Antibiotic usage in severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) patients exceeded the incidence of bacterial coinfections and
secondary infections during the COVID-19 pandemic, suggesting irrational and excessive prescribing. Even in
settings with established antimicrobial stewardship (AMS) programs, weaknesses were seen regarding the optimal use
and administration of antibiotics during the epidemic. This irrational use and prescribing threaten the future of
antimicrobial use and imply the possibility of another pandemic caused by multidrug-resistant pathogens. In this
review, we summarized the important aspects of COVID-19's impact, specifically on antimicrobials and other aspects.
Antimicrobial stewardship programs are to be reinforced if not already implemented in all hospital settings to guide

antimicrobial selection. This could contribute to combating this emerging concern of antimicrobial resistance.
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INTRODUCTION

The COVID-19 pandemic, which was caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-
2), has impacted every area of life, including efforts
concerning antibiotic resistance (AMR).* The pandemic
has shown that a greater burden on healthcare systems
may result in increased, often inappropriate antibiotic
usage and de-prioritization of antimicrobial resistance
surveillance and antimicrobial stewardship (AMS).5

Over the last two decades, antimicrobial resistance
(AMR) has grown to such proportions that it has been
identified as one of the most serious threats to global
health and economic growth.5” In settings with a high
rate of antibiotic prescriptions, such as medical wards and

intensive-care units, infections caused by difficult-to-treat
bacteria are becoming increasingly correlated with
increased mortality and hospital expenditures.®® The
European centre for disease prevention and control
(ECDC) reported more than 670,000 infections and
33,000 deaths caused by resistant bacteria in 2019, while
fungi and resistant bacteria were responsible for at least 3
million new infections and 35,900 deaths in the United
States alone each year.1:12

Globally, the response to SARS-CoV-2 was variable,
owing to variances in the severity of the pandemic, local
and national policy, resource availability, social factors,
and public awareness. However, the majority of countries
attempted to prepare their healthcare systems for a high
predicted number of severe cases by implementing all
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available resources, but still, some different practices
were employed, ranging from strict, enforced curfews
to physical distancing guidelines. Some of the most
important epicenters were in areas where AMR is a
concern. 1314

ANTIBIOTICS AND ANTIMICROBIAL
RESISTANCE DURING THE COVID-19 ERA

There has been widespread usage of broad-spectrum
antibiotics in patients with COVID-19.4 Although
complete data is lacking, early evidence suggests that
outpatient antibiotic usage may have decreased in certain
contexts. This might be a result of limited access to
healthcare as a consequence of lockdowns and physical
distancing or decreased community spread of other
ailments in some settings, or it could be a simultaneous
process of both reasons. However, antibiotic treatment of
the majority of hospitalized COVID-19 patients in the
early stages of the pandemic increased antibiotic
consumption compared to the pre-pandemic era.®*516

Irrational antibiotic use leads to the development and
spread of antimicrobial resistance (AMR), a major global
health concern. One of the fundamental strategies for
tackling this issue is to optimize antibiotic usage by
ensuring that the appropriate antibiotic is administered at
the correct therapeutic dose, for the optimal period, and
in a way that results in the best outcome and
minimizes adverse effects and AMR.Y In fact, these are
the core elements of antimicrobial stewardship programs.
Conversely, since the outbreak of the COVID-19
pandemic, there has been increasing concern about the
possibility of an increase in AMR as a result of increased
antibiotic use for COVID-19 patients.®

The initial stage of the pandemic was aggravated by the
interplay of inappropriate and excessive antibiotic
prescribing and a lack of access to appropriate therapy.
Coinfections are infections caused by pathogens that are
present concomitantly with COVID-19 at the time of
admission to a hospital or upon COVID-19 diagnosis,
whereas secondary infections occur after the occurrence
of COVID-19 disease and are generally associated with
healthcare and exacerbated by invasive procedures and
the use of immunosuppressive drugs.'*?° Coinfections are
the primary reason for empirical treatment during
hospitalization, while secondary infections are the main
reason for antimicrobial therapy after hospitalization and
are probably more preventable with appropriate infection
prevention and control techniques.?

According to meta-analyses, 7-8% of
hospitalized COVID-19 patients were diagnosed with a
bacterial or fungal infection.2?22® These were more
prevalent in intensive care unit (ICU) patients (8-14%)
than in other wards (4-6%). Only 3.5% of patients had
coinfections (95% ClI04 to 6.7%), while
14.3% developed secondary infections (95% ClI 9.6 to
18.9%).23'24

The reason behind using antimicrobials in COVID-19
patients was the presumption of having a direct effect on
SARA-CoV-2. This may causea notable emergence
of resistance in co-colonizing or co-infecting pathogens.?
For example, despite the evidence of chloroquine's
ineffectiveness, an  antimalarial drug, ithas been
widely used to treat COVID-19. This is of
potential concern in regions with a high non-Plasmodium
falciparum rate of malaria, where chloroquine remains
the treatment of choice for malaria and its use for
COVID-19 may accelerate the development of
chloroquine resistance.?6:?’

Because COVID-19 patients may develop non-specific
symptoms (e.g., fever and/or persistent cough), they
could be misdiagnosed with other diseases such as
malaria or tuberculosis (TB), or vice versa.?8?°
Depending on the incidence of COVID-19, these
interconnected symptoms may result in inaccurate
prescribing and/or misdiagnosis. This could potentially
have an impact on future drug resistance levels of
pathogens in other diseases. The significance of such
bystander selection has been noticed following the
widespread use of azithromycin in the WHO-
recommended mass drug administration program for
trachoma. This is of particular concern for COVID-19
since azithromycin has been proposed as a drug with
promising activity against COVID-19.%°

The majority of COVID-19 patients (80%)
have uncomplicated infectionsand are treated on
an outpatient basis. While the data on the treatment of
COVID-19 patients in the community is limited, there is
enough evidence of inappropriate antibiotic usage in self-
limiting viral upper respiratory tract infections in non-
hospitalized settings. Thus, inappropriate antibiotic use is
comparable, if not more, in community settings,
specifically when antibiotics can be accessed online,
without a prescription, and from informal drug
suppliers.3%2

The variation between the proportion of patients with
bacterial coinfections or nosocomial infections and those
receiving antibacterial agents could be explained by
several hypotheses, including the response to medical
uncertainty regarding the optimal management of
COVID-19 patients during the early weeks of the
pandemic. The probability of medical personnel getting
SARS-CoV-2, the burden on health resources, and supply
chain issues all resulted in a reduction in sample
collection for microbiological evaluations,
influencing options for informed therapy in place
of empirical antibiotics.>® Reduced antibiotic stewardship
activities are most likely a result of the COVID-19
spread, diverting healthcare resources and expertise.?3*

To determine whether antibiotic use is appropriate during
the first stage of the COVID-19 pandemic, it is crucial to
consider specific criteria for different patient populations,
including ventilated critically ill patients, hospitalized but
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non-ventilated patients, outpatients, and the COVID-19-
naive population. Although bacterial coinfections are
uncommon among critically ill COVID-19 patients,
they often emerge in the latter stages of hospitalization
and are caused by the respiratory tract microbiota or the
nosocomial environment.®® Diagnosis of ventilator-
associated pneumonia (VAP) is challenging, both
clinically and epidemiologically. Antibiotic therapy
should be initiated after the collection of sufficient
samples in patients with hemodynamic instability or
severe hypoxemia, as well as in patients with a high
pretest risk of VAP based on clinical criteria.® However,
if these criteria are not met, therapy can be delayed.

CHALLENGES OF THE CHOICE OF
ANTIBIOTIC FOR COVID-19 PATIENTS

If the risk of needing invasive mechanical ventilation
justifies the use of antibiotics to treat nosocomial
bacterial coinfections, the scarcity of ventilators in low-
and middle-income countries (LMIC) reduces this risk,
which should result in significant reductions in
unnecessary antimicrobial prescribing.?” Because short-
term peripheral venous catheters are linked to more
bloodstream infections in low- and middle-income
countries than in high-income countries, there is a risk
that more COVID-19 patients will be hospitalized and
need antibiotics to treat infections caused by catheters in
the hospital.®® Implementing infection prevention and
control strategies may help manage these risks.*® It would
be insightful to research bacterial co-infections in
COVID-19 patients in LMIC, as previous studies have
revealed significant differences between HIC and LMIC
regarding populations at risk, clinical manifestations,
pathogen distribution  frequency, and antibiotic
susceptibility for the same bacterial pathogens. The threat
posed by COVID-19 may provide an opportunity for
LMICs to implement antimicrobial stewardship programs
following WHO guidelines: education and training of an
antimicrobial stewardship team, development of clinical
guidelines, and surveillance of resistance and
antimicrobial use.*

THE NEED FOR REINFORCEMENT OF
ANTIMICROBIAL STEWARDSHIP PROGRAMS
AMS DURING COVID-19 PANDEMIC

It is critical to maintain the sustainability of AMS
programs. Due to the multidisciplinary approach used by
many institutions in managing COVID-19 patients,
stewardship programs should be reinforced through
training activities directed at non-infectious disease
specialists, including prospective prescription audits, and
data feedback.

Diagnostic ~ stewardship ~ of  community-acquired
pneumonia (CAP) by general practitioners is essential to
minimize unnecessary antibiotic use, not only in patients
not infected with SARS-CoV-2 but also in those with
moderate  COVID-19 who are managed at home.

Evaluating the influence of interventions should be
carried out correctly.*?  Antibiotic consumption,
appropriateness of use, rates of antibiotic-related adverse
events, overall mortality, length of hospital stay, rates of
antibiotic resistance, and the necessity for readmission
after discharge may all be considered endpoints of AMS.

CONCLUSION

The COVID-19 pandemic revealed the economic and
social impacts of an uncontrolled infectious epidemic,
which are comparable to those anticipated for AMR in
multiple reports. Among the numerous consequences of
the COVID-19 pandemic, the significant potential
influence on AMR through changes in antibiotic usage
and health-seeking behavior, as well as infection
prevention and control methods, is worth noting.
Determining these AMR-related impacts is crucial for
promoting best practices and directing research. Being
proactive amid predictable AMR enables us to avoid
being reactive in the future, as we have been with
COVID-19. However, if AMR is not addressed,
comparable consequences are expected to take place over
a longer period.
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