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Improving our understanding of antibiotic resistance:
The relevance of surveillance at the population level

Bacterial infections are primarily treated with antibiotics. However,
bacteria develop mechanisms enabling them to thrive in the presence
of therapeutic doses of antibiotics, leading to antibiotic resistance, and
to broad antibiotic resistance when a bacterium is not susceptible to
more than one class of antibiotics.

The level of antibiotic resistance is on the rise globally to an
alarming extent, including in South Africa (SA), and calls for
strategies to mitigate the decline in the effectiveness of antibiotics
have grown louder.”! For example, new insights from research
and policy development on antibiotic resistance continue to feature
prominently in international meetings, such as the recently held global
Grand Challenges meeting in October 2016. Proposals to establish a
framework aimed at the judicious use of antibiotics, as a measure to
mitigate antibiotic resistance, include production and distribution of
quality drugs, correct diagnosis, appropriate prescription of drugs
and channels for their distribution, and the involvement of all health
professionals for viable antibiotic stewardship.?*!

Our knowledge about optimal antibiotic usage and the scope and
diversity of circulating antibiotic-resistant bacteria in apparently
healthy individuals is limited. This editorial is intended to highlight
the importance of antibiotic resistance surveillance at population
level as part of an approach to improve our understanding of the
complexity and dynamics of the antibiotic resistance landscape in SA.

Recent data from the Etiology, Risk Factors, and Interactions of
Enteric Infections and Malnutrition and the Consequences for Child
Health and Development (MAL-ED) project’® revealed varying
degrees of antibiotic use in different countries, including SA, and
evidence for overuse and underuse in children <24 months old.
Data were collected through twice-weekly home visits and from
examination of clinic/hospital treatment records. MAL-ED is a
multicountry, prospective, observational birth cohort study carried
out to improve understanding of the interactions of enteric infections,
childhood illnesses, vaccine responses, environmental enteropathy,
physical growth and cognitive development.”

In this edition of the SAM]J, DeFrancesco et al.¥! demonstrate that
strains of Escherichia coli, a common cause of bacterial gastroenteritis,
produce extended-spectrum beta-lactamase (ESBL). The production
of ESBL allows bacteria to thrive in the presence of therapeutic doses
of several clinically important antibiotics, potentially complicating
management. Clones of E. coli (each bacterial colony emanating from
a single genome) were obtained from normal (non-diarrhoeal) stools
of young children enrolled in MAL-ED SA, followed by antibiotic
susceptibility and minimum inhibitory testing, and detection of genes
coding for antibiotic resistance. Worthy of note is the fact that E. coli-
producing ESBL was observed prospectively in children as young as
4 months of age, and who had never received antibiotics. A previous
report highlighted quinolone-resistant bacteria in young Peruvian
children naive to antibiotics and the fact that antibiotic-resistant
bacteria are increasingly becoming part of our normal microbiota,’
suggesting carriage and transmission of multidrug-resistant bacteria
at the population level from early in life.

Questions that arise are: what is the burden of antibiotic resistance
in apparently healthy individuals, and how does this burden affect
the formulation of strategies to minimise the spread of antibiotic-
resistant bacteria? We propose that it is worthwhile to understand

the burden and carriage of drug-resistant bacteria at the population
level. Data obtained from this approach, in addition to hospital-
based and environmental observations, will contribute enormously
to our understanding of the scope, ecology and transmission
dynamics of antibiotic resistance in SA. This is relevant for advocacy,
policy development and practice. The approach of understanding
the microbial resistance levels in the general population is not
new: for example, it is being applied in HIV drug resistance sur-
veillance.'” In view of the enormous challenge posed by the surge
in antibiotic resistance in SA and globally, new strategies are
needed to improve our understanding of
the antibiotic resistance landscape.
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