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Monitoring of Antimicrobials in Australia

Prioritisation and Analytical Approaches for Environments and Integrated Systems

Monitoring of
antimicrobials and their
transformation products
presents a strategic
opportunity for Australia to
strengthen environmental
stewardship and
demonstrate global
leadership in One Health
implementation.

This report provides
practical guidance on what
to monitor, when to
monitor, and how
monitoring approaches
can be tailored to different
operational, regulatory and
One Health contexts
(Figure 1).

A consolidated, practical
overview of chemical
monitoring approaches
relevant to antimicrobials
across environmental and
agribusiness systems is
also provided (Figure 2).

One Health Monitoring of Environmental Antimicrobials

Clinical wastewater | Domestic wastewater , Surface waters Horticulture | Viticulture
: Azithromycin Climbazole
: Clarithromycin Cyazofamid
: Clotrimazole Difenoconazole
: Ketoconazole Epoxiconazole
: Miconazole Propiconazole
" Ofloxacin Triticonazole
i Amoxicillin Mefentrifluconazole
Cefalexin
Ciprofloxacin
Clindamycin
Erythromycin
Fluconazole
Itraconazole
Norfloxacin

Trimethoprim

Moxifloxacin

Penicillin V

Sulfapyridine
Ampicillin
Amoxicillin-clavulanic acid
Cefazolin
Doxycycline
Gentamyein
Methicillin
Metronidazole
Posaconazole
Voriconazole
' Amoxicilloic acid
Erythromycin-18

Sulfamethoxazole

Hydroxy metronidazole

Azoxystrobin
Fenhexamid
Fludioxonil
Metalaxyl
Penconazole
Proquinazid
Pyraclostrobin
Pyrimethanil

Key:
Internationally Comparable List
Featured on Both Lists

Australian Targeted List

One Health Monitoring

Quinoxyfen -

Aquaculture Livestock

Trimethoprim + Sulfonamide

Spectinomycin
Streptomycin
Sulfacetamide
Sulfadiazine
Sulfadimidine
Sulfamerazine
Sulfaquinoxaline

Apramycin
Dihydro-
streptomycin
Phthalyl-
sulfathiazole

Ampicillin
Kitasamycin
Tulathromycin
Oleandomycin
Tilmicosin
Erythromycin
Florfenicol
Oxytetracycline
Amoxycillin

Chlortetracycline
Amoxicillin + Clavulanic Acid
Cloxagillin
Tylosin
Ceftiofur
Polymyxin B
Benzathine penicillin
Penethamate
Procaine penicillin
Bacitracin

Virginiamycin *

Figure 1. A One Health prioritisation framework for
environmental antimicrobial monitoring

What matrix are you testing?
Wastewater Surface waters Bio-solids Agri-soils
\ J
v
Do you need quantitative
concentration data?
No Yes
Is presence/absence Are analytes volatile/
sufficient? semi-volatile?
No Yes Yes No
. Are you targeting
Do you require detailed GC-MS
molecular identification? knawn ::wwrlds
No Yes Yes No
Do you require low-cost m ;
functional group Is high spr:cdgnny
information? requi
Yes No Yes
FTIR

HPLC-UV LC-MS/MS
ELISA

Figure 2. Decision-making framework for
chemical residue testing.
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Considerations for Future Development

* Refinement of priority analyte lists as new

evidence emerges

* Improved harmonisation of analytical methods

e Inclusion of metabolites and transformation

products

* Development of nationally comparable

datasets

* Assessment of co-selective compounds

e Continued collaboration across One Health

sectors
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Gentamicin
Spiramycin

Doxycycline
Tetracycline

Cefotaxime
Cefovecin
Ceftriaxone

Enrofloxacin+
Silver
Sulfadiazine

Ibaflocaxin
Marbofloxacin
Nitrofurazone

Orbifloxacin
Pradofloxacin

Sodium
fusidate
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