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Antimicrobial resistance (AMR) is affected by many factors, but too much of our focus has been on antimicrobial
usage. The major factor that drives resistance rates globally is spread. The COVID-19 pandemic should lead to
improved infection prevention and control practices, both in healthcare facilities and the community. COVID-19
will also have ongoing and profound effects on local, national and international travel. All these factors should
lead to a decrease in the spread of resistant bacteria. So overall, COVID-19 should lead to a fall in resistance rates
seen in many countries. For this debate we show why, overall, COVID-19 will not result in increased AMR preva-
lence. But globally, changes in AMR rates will not be uniform. In wealthier and developed countries, resistance
rates will likely decrease, but in many other countries there are already too many factors associated with poor
controls on the spread of bacteria and viruses (e.g. poor water and sanitation, poor public health, corrupt govern-
ment, inadequate housing, etc.). In these countries, if economies and governance deteriorate further, we might
see even more transmission of resistant bacteria.

In this debate we present our many arguments as to why
COVID-19 will not result in increased antimicrobial resistance (AMR)
prevalence. In essence, it’s because we have previously shown on a
global scale that the highest levels of antibiotic resistance are seen
in countries where the spread of resistant bacteria is likely to be the
dominant factor involved, rather than resistance that develops in
bacteria from use and overuse of antibiotics.1 Therefore, anything
that decreases the spread of resistant bacteria should result not only
in a drop in the overall number of bacteria causing infections, but
also a likely decrease in the levels of antibiotic resistance.

COVID-19 has already had a profound impact on how we inter-
act, both in the community and in our healthcare facilities. People
are, more often than before, washing their hands, using alcohol
hand rub and observing physical and social distancing. All these
factors mean that both in healthcare facilities (where hand hy-
giene and infection control have often been less than optimal) plus
in the community, there should be less transmission of resistant
bacteria.

In hospitals, examples of bacteria that are common pathogens
and frequently spread include MRSA and VRE. These bacteria likely
spread mainly by direct person-to-person transmission or via
the hands of medical and nursing staff. Contaminated surfaces
(i.e. the hospital environment) also contribute.2,3 Improved hand
hygiene compliance rates, better adherence to infection control
precautions (particularly for contact and droplet transmission),
along with improved cleaning of frequently touched surfaces,

should decrease bacterial spread both within and among health-
care facilities. With time, an increasing percentage of hospital-
onset Staphylococcus aureus and even Enterococcus infection will
be more reflective of what patients bring in from the community,
rather than what is acquired in hospitals. So the numbers of
infections that occur, along with their associated resistance rates,
should fall.

In the community, similar principles will hold. Prolonged physic-
al proximity is an important vector for disease transmission.
Household crowding and higher population density are factors
that also mediate the transmission of AMR, even in pre-COVID-19
times in 2015. Tables 1 and 2 show data for 28 European coun-
tries.4,5 Countries that had less overcrowded housing and lower
population density had a lower incidence of both AMR infections
and AMR-related deaths. The COVID-19 outbreak has led to
increased social distancing, fewer crowds, stay-at-home policies,
better workplace separation, reduced public transport crowding,
etc. These practices are now widespread and so will weaken the
person-to-person transmission vector. This lessening of person-to-
person contact should lead not only to fewer COVID-19 infections
when followed, but also less transmission of resistant bacteria
whenever direct person-to-person transfer is a big factor.

In the community, bacteria such as S. aureus and Streptococcus
pneumoniae spread predominantly from person to person.
S. aureus may also have an environmental component (bacteria
residing on frequently touched surfaces). COVID-19 physical
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distancing policies, increased hand hygiene in the community, as
well as increased environmental cleaning of surfaces frequently
touched, should together result in less S. aureus being transferred
from person to person and then also fewer infections occurring.

There should be lower numbers of community MRSA strains
being transmitted from person to person. Many strains of MRSA
spread globally as clones.6,7 Increased physical distancing plus
hand hygiene should decrease their spread.

S. pneumoniae infection, when resistant, is often caused by
clones spreading through the community and even globally.8,9 A
decrease in infections caused by these strains would also be likely
to occur because of increased physical distancing and less travel.
Additionally, a lot of pneumococcal strains probably spread from
children to grandparents. Because of decreased contact between
children and grandparents, we may well see fewer infections in
those above the age of 60 years, as well as a likely lowering of re-
sistance rates.10

Another important bacterium to look at is Escherichia coli; very
high levels of resistance can be present in the community of some
countries.1,11 E. coli is the most common bacterial pathogen caus-
ing serious infections such as bloodstream infections in people.12

Spread is complex, but the vast majority of E. coli bloodstream
infections have a community onset.12 Contaminated foods and
water, in addition to direct contact with other people, are likely
very important factors in how people acquire many new strains of
E. coli and so also in the spread of resistant E. coli strains.13–15

Travel is another major component associated with increasing
numbers of resistant E. coli acquisition and carriage. Resistant
strains of E. coli such as those producing ESBLs are very common
globally. In countries that have lower prevalence of these strains,
e.g. the Netherlands, Australia and Canada, a major risk is those

who are returned travellers.16–19 This is particularly true for those
who have returned from areas where there are high levels of re-
sistant E. coli in the community, e.g. China and India.11,17–19

Most countries have now stopped much or all international
travel. International travel is not likely to restart in any significant
way for the next 6 months or even longer. Thus, we should expect
to see much less intercontinental spread and transfer of resistant
bacteria by travellers. While studies have shown that the resistant
bacteria carried by returning travellers can persist for 6 months or
even longer, carriage rates of these resistant bacteria do decrease
with time.18,19 Therefore, we should see a lowering in the rates of
E. coli resistance in most countries that have good infrastructure in
place and especially for water and sanitation, e.g. most of Europe,
North America and Australia.

Similar falls in resistance rates, especially from the introduction
of new clones, will occur with the spread of other resistant patho-
gens that occur in hospitals and spread with patients and/or
healthcare workers when they move between different countries
(e.g. Klebsiella spp. resistant to carbapenems).20–22

The issues involved in the global spread of antibiotic resistance
are complex. The volumes and types of antibiotics used are im-
portant factors that affect the development of resistance and the
levels seen, within countries and within hospitals.23–25 However,
we have shown previously that when you look at resistance on a
global scale, factors other than antibiotic usage appear to be much
more important than antibiotic use in determining the levels of
resistance seen in different countries.1 These factors include
the infrastructure in a country (i.e. sanitation and water) but
also, very importantly, issues of governance (e.g. corruption
levels).1,19 The amounts of money spent in different countries
on public health is also a factor. Poor performance against any
of these criteria will facilitate spread of bacteria and viruses.
These are also likely to be the same factors that will ultimately
be associated with greater spread and higher levels of adverse
outcomes with COVID-19. Antibiotic resistance levels will be a
compounding factor with deaths from COVID-19, as patients in
hospitals and ICUs have an increased risk of secondary bacterial
infections.20–22,25

For this debate we have shown why COVID-19 will not result in
increased AMR prevalence. But what we see with AMR, and where
levels of resistance will likely decrease, will not be uniform globally
or even locally. In wealthier and developed countries, overall re-
sistance rates as well as infection rates will likely decrease.
However, in countries lacking in many of the factors that are asso-
ciated with higher rates of both infections and higher AMR rates
(e.g. poor water and sanitation, poor public health, corrupt govern-
ment, inadequate housing, poor nutrition, etc.), we might see even
more infections, more uncontrolled antibiotic use and even more
transmission of resistant bacteria, both person-to-person directly
as well as via contaminated water and food. So, in areas with
poverty and poor infrastructure, attempted controls put in place to
try and limit the spread of COVID-19 itself may have no effect on
the potential to see lower resistance rates in bacteria. Worse still, it
is possible that in some countries with widespread COVID-19, if
economies and governance deteriorate further, we might see
even more transmission of resistant bacteria and so, in some
areas, resistance rates may go up from already very high levels.

AMR is complicated and affected by many factors. Our focus
frequently has been prominently, and sometimes almost entirely,

Table 1. Overcrowded housing and incidence of AMR infection and
death: Europe

Percentage of
population
living in
overcrowded
housing

European AMR
cases per

million persons
(country

averages)

European AMR
deaths per

million persons
(country

averages)
Number

of countries

,10 783.4 33.9 13

10–20 988.8 44.2 6

.20 1262.0 73.1 9

Table 2. Population density and incidence of AMR infection and death:
Europe

Persons per
square km

European AMR
cases per million
persons (country

averages)

European AMR
deaths per

million persons
(country averages)

Number of
countries

,100 677 37 12

100–200 1222 58 10

.200 1188 56 6
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on antimicrobial usage volumes and the types of agents used
(broad spectrum versus narrow spectrum, etc.). However, these
are not the major factors that drive resistance rates globally. It is
spread (or contagion) that is most important, but often this fact is
underappreciated. This current COVID-19 pandemic will hopefully
lead to ongoing and improved infection prevention and control
practices globally, in both healthcare facilities and the community.
COVID-19 will also have ongoing and profound effects on national
and international travel. As time progresses, it will be very import-
ant to study which of these many factors will have the most pro-
found effects on changes in AMR, firstly on the development of
resistance itself but more importantly on the spread of AMR bac-
teria, locally, nationally and internationally.
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