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The Escalating Global Threat of AMR

Mortality Projections (2050)

AMR attributable deaths
1.91 million
- Neonatal/Post-neonatal deaths 
- Elderly (>70 years)

Associated  AMR deaths
- 8.22 million

https://www.thelancet.com/pdfs/journals/lancet/PIIS0140-6736(24)01867-1.pdf

An estimated 1.91 million deaths attributable to AMR and 8.22 million deaths associated with AMR 
could occur globally in 2050.
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https://www.healthdata.org/research-analysis/health-topics/antimicrobial-resistance-amr
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Data indicates that AMR is a primary driver of global mortality, with a significant shift in the burden of disease expected over the coming decades.

Global predictions of antimicrobial resistance (AMR)

https://www.researchgate.net/figure/Global-predictions-of-antimicrobial-resistance-AMR-abundance-in-all-countries-and_fig4_331616816

▪ Geographical Distribution 
High AMR abundance 
particularly in parts of 

▪ Africa 
▪ South America
▪ Southeast Asia

High AMR abundance

Low AMR abundance
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https://www.who.int/initiatives/glass

WHO GLASS report: Primary global platform 
▪ standardized collection 
▪ report formal, reporting of official national AMR data
▪ incorporate various types of surveillance, it relies on structured, officially recognized 

channels from member states
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AMR Surveillance
Geographical Regions
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The symbiotic relationship
AMR data (surveillance) & Stewardship

▪ Data Collection (Surveillance) Gathering 
baseline data from hospitals and the field

▪ Trend Analysis Interpreting the data to 
identify patterns

▪ Clinical Intervention (Stewardship)
Implementing effective stewardship 
programs to improve patient outcomes

▪ Impact Assessment Evaluating the 
effectiveness of interventions.
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Formal AMR data source

▪ Ground truth of AMR data
▪ Clinical lab reports 
▪ Reference laboratories
▪ Standardized methodology
▪ Confirmed microbiological samples
▪ Official reporting system
▪ Specific data metrics

Data Lag problem 

Traditional clinical data often has a 1–2year reporting 
lag. By the time a national report is published, a resistant 
strain may have already crossed borders
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Formal- AMR surveillance data source

Wang J, et al. Genome and drug resistance analysis of Mycobacterium abscessus complex on tropical islands 
in China. Front. Microbiol., 4 Feb 2026. Sec. Antimicrobials, Resistance and Chemotherapy.17: 2026. 
https://doi.org/10.3389/fmicb.2026.1702466

Delayed data 

NTM-Hospital environment, Medical University
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Obara T, et al. Localized outbreak of macrolide-resistant pertussis in infants, Japan, March-May 2025. Emerg Infect Dis. 
January 2026. doi.10.3201/eid3201.250824

Delayed data

unvaccinated infants < 2 months

pertussis-endemic areas, support timely treatment decisions, improved outcomes

COVID-19–related public health
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Wang J, et al. Genome and drug resistance analysis of 
M.abscessus complex on tropical islands in China. Front. Microbiol., 
4 Feb 2026. Sec. Antimicrobials, Resistance & 
Chemotherapy.17:2026.

Speed Over Formality: prolonged delays in publishing, outbreaks reports

Obara T, et al. Localized outbreak of macrolide-
resistant pertussis in infants, Japan, March-May 
2025. Emerg Infect Dis. January 2026
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Informal AMR  data source
Event-based" rather than "routine

antibiotic sales data
sold without prescriptions

Official surveillance  
humans, environmental  

grassroots level, 
community-led reporting 
limited formal healthcare 
access.

Public awareness levels 
Antibiotic use

Crowdsourced Information
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Informal AMR  data source 
How dangerous is the bacterial infection that caused 70 patients' surgical wounds to not heal? (Vietnam)

Source :VN Express; https://vnexpress.net/vi-khuan-lay-nhiem-khien-70-benh-nhan-khong-lanh-vet-mo-nguy-hiem-the-nao-4963611.html

Published: Fri 14 Nov 2025; 
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Source: CIDRAP (Center for Infectious Disease Research and Policy) -https://www.cidrap.umn.edu/salmonella/cdc-warns-salmonella-outbreak-linked-moringa-powder-capsules

Informal AMR surveillance data source:  Salmonella outbreaks report (18 Feb 2026) 

CDC warns of Salmonella outbreak linked to moringa powder capsules 

1st-line and alternative antibiotics: ciprofloxacin, Azithromycin, ceftriaxone 

CIDRAP (2-04-26):  outbreak sickened 
10 people/8 states/3 new case-
patients reported since the CDC’s last 
update in February. 3 hospitalized/ 
S. Newport/ resistant to all first-line & 

alternative antibiotics. The CDC ended 
its investigation:
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The advantages of Informal AMR data sources
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Digital early-warning & event-based surveillance system 

▪ ProMED-AMR - a program of ISID
▪ Digital early-warning 
▪ Event-based surveillance system
▪ Non -traditional data sources
▪ Real-time detection of unusual resistance patterns

media reporting, professional networks, community submissions,  field observations to complement formal 
laboratory-based systems
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Using 
▪ Digital disease detection methods and non-traditional sources

inspected, analyzed, comments
▪ Informal Data Integration: non-traditional sources,  media reports, articles, online 

forums (Digital & Event-Based Surveillance), pharmacy sales data, informal 
community health observations, reports from the field

Update
▪ AMR research, news, outbreaks  information
▪ Rapidly detect and validate the occurrence of AMR pathogens
▪ Early Detection of Emerging Resistance
▪ Emergence of novel "superbugs,“/ unexpected clusters of resistant infections

Primary goal of ProMED-AMR 

https://isid.org/promed-antimicrobial-resistance-network-promed-amr
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➢ One Health Integration 
- tracks movement of resistant pathogens across the One Health spectrum 
- includes monitoring resistance trends - humans, livestock, pets, wildlife, 

environment (such as soil & wastewater)

➢ Improving Global Situational  AMR awareness
- providing real-time information exchange  the system empowers practitioners, 

researchers, public  health officials 
- timely data to inform rapid risk assessments and interventions
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Surveillance(SUR)= 30.9%
Antimicrobial stewardship (ASP)=25.4%, 

Research & Innovation(R&I) =17.7%
Antimicrobial environmental contamination (AEC)= 6.4%
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ProMED-AMR published posts: Informal AMR data – referred formal AMR data
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ML acts as the "interpreter" 
for these diverse informal data sources

AI & Machine Learning: The Bridge to Revolution
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.

The role of AI and ML: Predicting & Combating AMR
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https://www.csbj.org/article/S2001-0370(25)00007-8/fulltext#fig0005
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Current evidence
▪ improve real-time monitoring of resistant pathogen transmission 
▪ significantly enhance the efficiency of resistance diagnosis
▪ optimize personalized treatment strategies

https://xhyxzz.pumch.cn/article/doi/10.12290/xhyxzz.2025-0655

How AI can be applied to informal AMR data sources?

Natural Language Processing (NLP) for Digital Intelligence
Primary challenge  

▪ informal data : unstructured
AI uses NLP to transform 
▪ "human talk" into "epidemiological data
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▪ not to replace Formal data but to Augment Formal Data
▪ create a One Health AI Ecosystem
▪ simple "data" to actionable "intelligence”

Collaboration Across Disciplines
▪ clinical expertise, data scientists, environmental scientist, policy 

makers - working together

https://www.imperial.ac.uk/Stories/harnessing-artificial-intelligence-tackle-antimicrobial-resistance

The Next Frontier: AI-Driven Hybrid AMR Intelligence
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THANK YOU 


