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Wastewater-based Epidemiology(WBE)
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Antimicrobial Resistance WBE
Wastewater: AMR resource from humans, animals and the environment



Laboratory-based AMR surveillance : LARS

• ESKAPEEnterococcus spp., 
Staphylococcus aureus, Klebsiella
pneumoniae, Acinetobacter
baumannii, Pseudomonas 
aeruginosa & Enterobacterales spp.

• Implemented to establish a functional, integrated AMR surveillance system 
for common, nosocomial bacterial pathogens

• Centre for Healthcare-Associated Infections, 
Antimicrobial Resistance & Mycoses (CHARM) 
Highly antibiotic-resistant ESKAPE organisms

• LARS & Enhanced  2010-2021 



• Testing locations
– 95 large WWTP across S. 

African urban metros

• 7 testing laboratories
– Different concentration, 

RNA extraction & 
quantification methods

– Inter-laboratory 
comparison and QA co-
ordinated by NICD 

• Network activities
– SARS-CoV-2 levels in 

influent wastewater 
– Sequencing of SARS-CoV-2

Sars-Cov-2 WBE



Setting up AMR surveillance from wastewater

Wastewater

Direct inoculation 
on plate

Enrichment in broth 
before inoculation on 
plate

Type of plate
• Blood agar (Gm+)
• MacConkey agar (Gm-)
• Chromogenic agar

Colonies

Select organism 
specific colonies

ASTWGS

Maldi-Tof Identification

Microscan, Sensititre 
(microbroth dilution  
automated systems)



Acinetobacter baumanni complex

no sites Province Districts

6 Eastern Cape Buffalo city
5 Free state Mangaung
11 Gauteng Ekurhuleni, Johannesburg, Tshwane
3 Kwazul-natal Ethekwini

A. pittii, A. balyliy, A. Dijkshoorniae, A. nosocomialis, and A.tandoii



Enterococcus

11%

39%

50%

Enterococcus species at three sites in Gauteng

E. faecium E. faecalis E. hirae



Next steps
• AST and WGS

• Optimise isolation methodology for other ESKAPE pathogens

• Establish wastewater surveillance for ESKAPE pathogens (1-2 
years from all 9 provinces
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CHARM Molecular team
Sabelle Jallow : AMR WBE
Olga Perovic, Nelesh Govender

Centre for Vaccines and Immunology: CVI
Kerrigan McCarthy : Sars-Cov-2 WBE
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