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Data as the new oil…



Real-world data

Liu et al. BMC Med Res Methodol 22, 287 (2022). https://doi.org/10.1186/s12874-022-01768-6



The arrival of new technologies…



AI reaching prime time?



The arrival of AI



Multi-modal AI

Acosta et al. Nat Med. 2022 Sep;28(9):1773-1784. doi: 10.1038/s41591-022-01981-2.



Potential applications in healthcare

Brownstein et al. N Engl J Med. 2023 Apr 27;388(17):1597-1607. doi: 10.1056/NEJMra2119215.



Myall et al. Lancet Digit Health. 2022 Aug;4(8):e573-e583. doi: 10.1016/S2589-7500(22)00093-0.
Sundermann et al. Clin Infect Dis. 2022 Aug 31;75(3):476-482. doi: 10.1093/cid/ciab946.



Wiemken et al. Am J Infect Control. 2024 Jun;52(6):625-629. doi: 10.1016/j.ajic.2024.02.007.



The SuperbugAI project overview



Grappling with EHR data



AI Digital Health Toolbox - Data processing

Ramakrishnaiah et al. J Biomed Inform. 2023 Nov;147:104509. doi: 10.1016/j.jbi.2023.104509.



AI Digital Health Toolbox - Data processing

Ramakrishnaiah et al. J Biomed Inform. 2023 Nov;147:104509. doi: 10.1016/j.jbi.2023.104509.



AI Digital Health Toolbox – Applying AI

Ramakrishnaiah et al. medRxiv. 2024.
doi: https://doi.org/10.1101/2024.03.02.24302664

EHR-ML



Genomics for hospital outbreak detection

Macesic et al. Nat Commun. 2023 Aug 8;14(1):4764. doi: 10.1038/s41467-023-39915-2. 



Working with genomic data

Nguyen et al. – Manuscript in preparation 



Genomic data for AI AMR prediction



AI and MALDI-TOF for AMR prediction

AMR prediction

Nguyen et al. mSystems. 2024 Sep 17;9(9):e0078924. doi: 10.1128/msystems.00789-24.



AI and MALDI-TOF for strain typing

E. coli and MLST P. aeruginosa and MLST P. aeruginosa and high-resolution 
genomic strain typing



Automated AI surveillance platform



The AI evidence gap

Han et al. Lancet Digit Health. 2024 May;6(5):e367-e373. doi: 10.1016/S2589-7500(24)00047-5.



Challenges in AI implementation



Acknowledgments

Funders
• MRFF FSPGN000048
• NHMRC Emerging Leader 1 Fellowship 

APP1176324 to N.M.
• NHMRC Practitioner Fellowship 

APP1117940 to A.Y.P.

SuperbugAI team

• Dr. Andy Nguyen

• Yashpal Ramakrishnaiah

• A/Prof. Sonika Tyagi

• Dr. Jess Wisniewski

• Dr. Jane Hawkey

• Prof. Anton Peleg



Questions?

Email: nenad.macesic1@monash.edu

LinkedIn: Nenad Macesic

X / Twitter: @NenadMacesic
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