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ABSTRACT 

Antimicrobial resistance (AMR) is recognised as one of the greatest scientific challenges of the 21st 
century, disproportionately affecting people living in low- and middle-income countries. With bacterial 
pathogens becoming increasingly resistant to antibiotics, there is an urgent need for innovative 
approaches to combat this growing threat. The World Health Organization has recognised this need 
and prioritised further research to enhance diagnostics, surveillance and our understanding the epide
miology and drivers of AMR. The Industrial Transformation Research Hub to Combat AMR, or the AMR 
Hub, is an Australian collaborative private–public research partnership involving over 20 organisations. It 
aims to foster multidisciplinary collaborations across sectors and develop wholistic solutions that 
address barriers to the commercialisation of tools to minimise the risks of AMR. The AMR Hub’s 
research is focusing on sexually transmitted infections, which are increasingly resistant to antibiotics and 
have few alternative candidates in the pipeline. Investigators are together developing novel diagnostics, 
optimising treatment, identifying tools to detect active bacterial infections, and engaging stakeholders 
to optimise AMR innovation. Through a multidisciplinary ecosystem across sectors, the AMR Hub seeks 
to fast-track the development of adaptable technologies, new antibiotics and stewardship innovations 
for prevention, while also addressing societal, economic and commercial aspects of AMR solutions.  
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Background 

Antimicrobial resistance (AMR) poses a significant threat to global health and its econ
omy, necessitating urgent action and innovative antimicrobial stewardship solutions.1–3 

As AMR is driven largely by the complex challenges of poverty, with people living in 
economically disadvantaged communities bearing the greatest burden.4 Many bacterial 
pathogens are now resistant to first-line antibiotics, so with limited classes remaining and 
disincentives for industry to invest in their ongoing development – the current drug 
pipeline is alarmingly insufficient to meet the ongoing threat of AMR.5 

To mitigate the impact of AMR on human health, the World Health Organization (WHO) 
set a global research agenda that extends beyond prioritising technical remedies such as 
enhanced diagnostics, surveillance and novel drug development, but also seeks to improve 
our understanding of the epidemiology, burden and drivers of AMR.6 To effectively inform 
global policy, this requires a comprehensive understanding of the true value of antimicro
bial stewardship and necessitates transformative shifts in societal norms, behaviours, and 
healthcare practices, alongside the restructuring of healthcare financing mechanisms. 

The AMR Hub – an industry-led, private–public partnership model 

The Industrial Transformation Research Hub to Combat AMR (see https://amrhub.org. 
au/; the ‘AMR Hub’ or the ‘Hub’ herein) is a leading, collaborative platform to address 
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industry-identified, commercially relevant research priorities. 
The Hub has over 20 partner organisations and brings 
together researchers, industry, clinicians, non-for-profit orga
nisations and stakeholders who aim develop innovative solu
tions to not only overcome barriers to diagnostic and 
pharmaceutical commercialisation, but also optimise their 
delivery in context of a broader spectrum of social, political 
and cultural interventions (Fig. 1). The multi-disciplinary 
capabilities within the Hub include microbiology, molecular 
biology, bioinformatics, pharmacology, clinical, social sci
ence, health economics, disease modelling and epidemiology 
– existing across organisations and career stages. The inclusion 
and capacity building of early- to mid-career researchers not 
only secures a range of perspectives and future-facing innova
tions, but strategically builds the next generation of science 
and innovation workforce with the skills to meaningfully 
engage and partner with industry. This holistic approach 
offers a highly integrated ecosystem that fosters an enhanced 
pre-commercialisation environment to fast-track the develop
ment of novel diagnostic technology, new antimicrobial com
pounds and stewardship innovations. 

The exemplar problem of sexually transmitted 
infections as priority pathogens 

The Hub focuses on sexually transmitted infections (STIs) as 
an exemplar of the wider problem of AMR. STIs are a critical 
area of concern as AMR is increasing the challenges of 

treatment for infections such as Neisseria gonorrhoeae and 
Mycoplasma genitalium.7,8 N. gonorrhoeae has been listed as 
a high priority pathogen by WHO with increasing resistance 
to common antibiotics, such as azithromycin and ceftriax
one.9,10 Similarly, M. genitalium has developed resistance to 
macrolide and fluoroquinolone antibiotics, with clinicians 
increasingly encountering infections that are difficult or 
impossible to treat.11–14 

To tackle the multifaceted problem of STI AMR, the Hub 
has four synergistic, cross-cutting research themes. 

Theme 1. Developing novel diagnostics to 
determine AMR status and improve treatment 

Theme 1 focuses on the development of novel, molecular 
‘second-generation’ resistance guided therapy tests to rap
idly determine the susceptibility and resistance profiles of 
pathogens and inform judicious antibiotic use.15–18 Second- 
generation diagnostic tests represent a global paradigm 
shift, enabling effective antibiotics, both old and new, to 
be prescribed precisely, to safeguard their efficacy and to 
combat the spread of AMR.19,20 Researchers in the Hub are 
applying a combination of bacterial culture and genomics 
analysis, including machine learning tools, to identify new 
biomarkers. The application of multiplexing technologies 
facilitates the simultaneous detection of resistance to two 
or more antimicrobials in one assay. 

The Hub’s partnership with international not-for-profit, 
FIND (the Foundation of Innovative New Diagnostics), also 
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Fig. 1. The AMR Hub industry-led, 
private–public partnership ecosystem. 
A multi-stakeholder and disciplinary 
model to develop a mutual understand
ing of barriers and solutions to antimi
crobial stewardship.    
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facilitates the identification of low-cost, point-of-care diagnos
tic applications. Point-of-care diagnostics are necessary for 
antimicrobial stewardship to rapidly inform antibiotic choices, 
minimise AMR and preserve the lifespan of antibiotics.21–23 

Working together with SpeeDx, who specialise in molecular 
diagnostics, and Cepheid, who specialise in molecular point- 
of-care testing, the Hub is establishing an innovative pathway 
from discovery to manufacture. This includes optimising the 
use of new medicines like Zoliflodacin, a novel first-in-class 
oral antibiotic for the treatment of uncomplicated gonorrhoea 
developed by the Hub partner the Global Antibiotic Research 
and Development Partnership (GARDP). The engagement of 
end-users and policymakers early in the design process 
ensures outcomes are aligned with community needs (see 
Theme 4). 

Theme 2. Optimising STI treatment 

Driven by the imperative to restore the antibiotic pipeline, 
Theme 2 expedites STI antibiotic discovery and optimisation 
through the development of new, tailored protocols to facil
itate faster and more comprehensive assessments of com
pound suitability. Recognising the variability in treatment 
efficacy across anatomical sites (e.g. oropharyngeal, anor
ectal and urogenital sites), this research focuses on explor
ing the pharmacokinetics of current and new antimicrobials 
in various infection sites, particularly at non-genital sites of 
concern such as the oropharynx.24 Oral N. gonorrhoeae 
infections are a significant public health issue and present 
unique challenges, for several reasons. Firstly, cure rates are 
lower than those for anogenital infections,25 secondly, they 
play a substantial role in spreading the disease through oral 
sex and saliva contact, and finally, they harbour a propen
sity to acquire resistance genes from commensal Neisseria 
sp. microorganisms.24,26,27 The current lack of pharmaco
kinetic data specific to oropharyngeal infections complicates 
treatment optimisation efforts. 

To overcome these challenges, Theme 2 is pioneering 
innovative methodologies to measure pharmacokinetics at 
different infection sites and has developed the world’s first 
in vitro model of N. gonorrhoeae infection or colonisation in 
the human oropharynx.28,29 This model enables screening of 
novel compounds targeting oral N. gonorrhoeae infections, 
offering hope for more effective therapies and the evalua
tion of new compounds in development. 

Theme 3. Developing novel diagnostics to 
determine the presence of active bacterial 
infections 

This theme develops revolutionary methods to detect active 
bacterial infections, also known as viability assays, as an 
alternative to current nucleic acid amplification methods to 
determine if the bacterium is alive or dead. This novel 
diagnostic approach will be a leap forward in modern 
healthcare and empower healthcare providers to swiftly 
make informed therapeutic decisions, thereby mitigating 
the guesswork when prescribing antibiotics and effectively 
reducing unnecessary treatments for people whose infec
tions are no longer viable. These viability tests can also 

serve as a clinical tool to enhance our understanding of 
antibiotic efficacy during clinical trials or during routine 
‘test of cure’ visits. 

Spearheading this initiative is the InSignia assay, a ground
breaking molecular technology owned by Hub partner, 
SpeeDx. Unlike traditional diagnostic methods, the InSignia 
assay distinguishes between living and dead bacteria by mea
suring and normalising the value of two nucleic acids, reflec
tive of active and inactive bacterial transcription. With 
InSignia development already completed for C. trachomatis, 
the Hub is focusing initially on N. gonorrhoea and M. geni
talium. Through rigorous testing and validation protocols, the 
reliability and accuracy of the assay will be established, 
paving the way for its implementation in clinical settings. 

One of the advantages of the InSignia assay is its ability 
to provide both molecular and phenotypic information, 
enabling antimicrobial susceptibility testing (AST).30 

Integration of molecular AST into high-throughput formats 
enables rapid screening of large numbers of antimicrobial 
compounds, overcoming barriers encountered in traditional 
culture-based methods and accelerating the identification of 
new antibiotics. The integration of AST into point-of-care 
tests would further revolutionise precision medicine by 
facilitating real-time selection of patient-specific, effective 
antibiotics. 

Theme 4. Engaging stakeholders to optimise AMR 
innovation 

The final Hub Theme adopts a comprehensive strategy to 
engage the perspective of diverse, multidisciplinary stake
holders – inclusive of the community, health professionals, 
policy makers, epidemiologists, scientists and innovators. 
The involvement of this spectrum of stakeholders from 
inception of ideas, to roll-out of change aims to bridge the 
gap between industry innovation and end-user adoption. 
This approach acknowledges the importance of understand
ing market needs and addressing professional and institu
tional barriers to innovation uptake. 

To ensure that innovation is market-sensitive and human- 
centred, Theme 4 uses social science methods to develop a 
sophisticated understanding of the priorities and needs in 
different settings to guide innovation and address barriers to 
adoption.31,32 This involves conducting scoping studies 
across diverse settings, such as sexual health services and 
primary care, and in low- and middle-income countries. It 
also tackles the development of novel surveillance tools and 
strategies to track emerging AMR, informing new technolo
gies and investment opportunities. 

Modelling and health economics evaluations aim to under
stand the true value of AMR solutions, financial drivers and 
new models. Low economic returns from investment in 
new antibiotics and AMR innovations is a long-standing 
challenge, identifying the need for sustainable financing 
and incentivisation models. Theme 4 applies advanced mod
els to comprehensively value these products by incorporating 
population-wide health impacts (e.g. effects on transmission, 
population immunity, emergence of new variants, B. B. A. 
Hui et al. 2023, unpubl. data), equity impacts (e.g. unequal 
burden and access to interventions borne by vulnerable 
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subgroups) and economy-wide impacts (e.g. output, employ
ment, investment, consumption, trade and education). 

Conclusion 

We can no longer only rely on the development of new drugs 
or indeed diagnostic or stewardship innovations alone to 
solve the multidimensional problem of AMR. We require a 
range of low-cost, implementable and rapidly adaptable 
technologies to support broader social, economic and com
mercial outcomes. AMR solutions must be addressed from 
the perspective of awareness and prevention, requiring 
highly collaborative private–public partnerships across sec
tors to secure predictable market opportunities and solu
tions. To address this need, the AMR Hub fosters an 
ecosystem of innovative science, technology, engineering 
and antimicrobial stewardship to mitigate AMR now and 
provide sustainable solutions an into the future. 
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