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Background: What is AMR?

• Background:
• AMR is one of the most complex and multifaceted health challenges facing the 

global community today – it involves many types of pathogens and diseases1

• Antibiotic resistance is complex
• involves the development, transfer and transmission of resistance through many different 

vectors (the environment, animals, plants and humans) in many ways (eg chromosomal or 
on plasmids) - this can affect how resistance spreads

• The use of antibiotics, lack of policy and enforcement of policy surrounding 
antibiotic use differs in HICs and LMICs, this is thought to be associated with 
increased antibiotic resistance: 
• use in animal food (for growth promotion)

• by humans (in excess for some, insufficient use for others)

• problems with substandard medicines

1Wellcome Global response AMR report, 2020



Background:
AMR is a global concern – Political will

• 2014 UK government commissioned the O’Neill Review, with the aims to define 
the economic impact of AMR, raise the profile of AMR and establish global support 

• 2015 Adopted by World Health Assembly - Global Action Plan (GAP) for AMR (FAO, 
OIE, WHO endorsed

• 2015 the WHO launched the Global Antimicrobial Resistance and Use Surveillance 
System (GLASS) at the World Health Assembly 

• 2016 AMR resolution at the UN General Assembly – Interagency Coordination 
Group (IACG) on AMR) reaffirmed GAP as blueprint for tackling AMR at global, 
regional and national level = a call for countries to develop and implement 
collaborative, multi-sectoral national action plans (NAPs) in line with GAP to 
address AMR in country

• 2016 Review on AMR chaired by Jim O’Neill with recommendations

• 2016 the review led to the establishment of the Fleming Fund 

• 2017 the IACG was convened, published “No time to wait” in 2019

• 2020 One Health Global Leaders Group is launched

• G7/G20 Meetings with AMR on the agenda (2021 our work was discussed)



Sustainable Development Goal – AMR indicator

• Target 3.d: Strengthen the capacity of all 
countries, in particular developing 
countries, for an early warning, risk 
reduction and management of national 
and global health risks

• 3.d.2 = new indicator:

Percentage of bloodstream infections due to 
selected AMR organisms:

• MRSA

• E. coli resistant to 3GC

Goal 3: Ensure healthy lives and promote well-being for all at all ages



• A partnership between the University of Oxford Big Data Institute and Global Health and Tropical Medicine and the 

Institute of Health Metrics and Evaluation to:

• Prepare a comprehensive and up to date global data synthesis of AMR of selected bacterial pathogens

• Perform geospatial mapping of the distribution of resistance of selected bacteria and antibacterial drug 

combinations

• Incorporate the mortality and morbidity caused by these drug resistant bacterial pathogens into the GBD study 

estimates (https://vizhub.healthdata.org/gbd-compare/)

1. Lower respiratory infections, both sexes, all ages deaths per 100,000 in 2019 2. Nepal, both sexes, all ages, all causes of deaths 2019

The GRAM project



Data hungry analytical approach: 
Estimating the burden of AMR
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The Challenge

Line-level patient data with microbiology linked to 
clinical parameters including outcome:

Bacteria: Isolate date, ID & susceptibility
Laboratory: Methodology, guidelines, QC, accreditation
Healthcare Facility: Size, type, location, catchment, funding
Patient: Age, gender, location, admission date, diagnosis, outcome, co-morbidities 
etc

Microbiology 
laboratory

Hospital clinical 
database

Microbiology 
Surveillance

Mortality data



The solution - collaborations



Data availability for modelling the prevalence of 
resistance

E coli – 3rd generation 
cephalosporins

S. aureus – Methicillin



Methicillin resistant S. aureus (MRSA)
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3rd generation cephalosporin resistant E. coli
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3rd generation cephalosporin resistant E. coli

Data availability
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What are the priority action areas?

• We need to translate data/evidence into action

– there needs to be a continuous quality improvement through …
• advocacy and awareness for the delivery of health services

• Improved diagnostic capacity

• Improved capacity for data management, analysis and interpretation

• collaboration



Thank you …

https://www.bdi.ox.ac.uk/oxfordgbdgroup/bloghttps://www.bdi.ox.ac.uk/oxfordgbdgroup/Collaborators



… and the GRAM team


