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Housekeeping
• This webinar is being recorded and will be shared on The Global Health Network.

• To automatically translate the speech to subtitles in your chosen language, navigate to the Closed 
Captions function and select your language.

• Due to the number of participants your video and microphone have been disabled.

• Please use the Chat function to introduce yourself or to report any technical issues.

• Please use the Q&A function to post your questions and comments. You may do so 
anonymously.
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Registered for today’s webinar – Thank You!



www.theglobalhealthnetwork.org 3

Panel & Agenda
Welcome & introduction

Isabela Cabrera - Project Manager (Isabela), GRAM Team, Oxford University, United 

Kingdom

Introduction to MICROBE

Rachel Otuko - PhD Student, University of Oxford, United Kingdom

WHO GLASS data

Dr Esther Van Kleef - Senior Research Associate, University of Oxford, United Kingdom

AMR Data Repository

Dr Barney McManigal - Senior Communications and Engagement Manager, University of 

Oxford, United Kingdom

AMR R package

Anna Nebykova - Statistician, University of Oxford, United Kingdom

Q&A Session

Moderated by Professor Ben Cooper - University of Oxford, United Kingdom
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Introduction to MICROBE 

Rachel Otuko

29th Jan 2026
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Outline

• What is MICROBE

• How to find MICROBE

• Exploring different estimates for infectious syndromes, pathogens and AMR

• Downloading data
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What is MICROBE

Measuring Infectious Causes and Resistance Outcomes for Burden Estimation (MICROBE)

• An interactive visualization tool to explore health outcomes of infections, pathogens and 

antimicrobial resistance (AMR) across different regions and countries.

• Estimates are based on the methods published by GRAM in the Lancet (Naghavi et al., 

2024).

• The burden of AMR in terms of death and DALYS attributable to and associated with AMR 

are shown.

*Key terms are defined on the first tab of the tool 
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How to find MICROBE

• https://vizhub.healthdata.org/micro

be/

• Google "MICROBE IHME" 

https://vizhub.healthdata.org/microbe/
https://vizhub.healthdata.org/microbe/
https://vizhub.healthdata.org/microbe/
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Exploring the Data

• Estimates are comparable across countries, 

time, age groups, sex, and pathogens, 

syndromes and outcome measures (deaths, 

DALYs)

• Visualizations include bar graphs, maps and 

time-series plots

• Uncertainty estimates are included

• Results are interactive and downloadable
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Practical Example

• What is the overall trend of deaths attributable to third generation cephalosporin resistant E.coli

in Kenya from 2000 to 2021?

• Compare estimates per age group, who appear to be most affected?



Thank you!

MICROBE
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Global Antimicrobial 
Resistance Surveillance

Esther van Kleef, PhD
Senior Research Associate, University of Oxford



Any views or opinions expressed are my own and do not reflect the views of the 
World Health Organization. 

Questions regarding GLASS future strategic plan, or capacity development are best 
addressed to WHO directly.
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Global antimicrobial resistance 

surveillance and use (GLASS) 

Routine 

surveillance

National

surveys
Early 

detection

One Health 

surveillance

Objectives of GLASS AMR

• Foster and standardise national AMR surveillance systems

• Monitor global AMR trends 

• Inform and monitor national and global AMR response

• Detect emergence of (new) resistance

• Estimate the extend and burden of AMR 

(e.g. UNGA AMR targets)
Focused

surveillance
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WHO’s “GLASS manual for 

AMR surveillance in common 

bacteria causing human infection

Purple and individual-level data: from 2023 onwards – not in latest report

Latest 2025 report:

• Four infection types

• 93 infection type-pathogen-

antibiotic combinations

• Aggregated by age/sex strata 

Updated in 2023
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Core components of a national AMR 

surveillance  system (five) 

Source: WHO GLASS report 2025

Patient demographics

Infection origin

Surveillance indicators
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Core components of a national AMR 

surveillance  system (five) 

Source: WHO GLASS report 2025

Patient demographics

Infection origin

Surveillance indicators
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Isolate-based data

• Proportion of patients with a positive sample (those with an infection 

caused by a GLASS target pathogen)

• Allows for estimating AMR “prevalence”

Sample-based data

• All patients with a suspected bacterial infection (including those with no 

bacterial growth/not a GLASS target pathogen)

• Provides denominator data

• Allows for estimating AMR prevalence 

and AMR infection incidence 

AMR surveys

• Cross-sectional, prospective 

• Allows for estimating AMR burden

(mortality)

GLASS “Two pronged approached”

Routine 

surveillance

National

surveys

Source: WHO GLASS manual 2023

Countries lacking routine 

AMR surveillance
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GLASS AMR participation (2023)

Countries reporting 2023 AMR data by 

WHO region

African Region 57.4%, 27/47

Region of the Americas               20.0%, 7/35

South-East Asia Region              90.9%, 10/11

European Region                        58.5%, 31/53

Eastern Mediterranean Region   76.2%, 16/21

Western Pacific Region               37.0%, 10/27

Countries reporting AMR data to WHO GLASS for at least one calendar year (2016-2023)

Source: WHO GLASS report 2025

• In 2023, 104 countries (70.9% of world population) report AMR 

data for at least one GLASS infection type 
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GLASS AMR surveillance coverage

Number of bloodstream infection episodes with AST results per million population, 2023

Source: WHO GLASS report 2025

• Between 2016 – 2023, 23.9 million AST results reported

• Notable geographical disparities in AMR surveillance coverage

🡪 Heterogeneity in country-specific characteristics

🡪 Unequal access to surveillance infrastructure and lab capacity

Data are not comparable when variation in 

coverage, representativeness and 

selection bias 
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Strengthen routine AMR surveillance

Latest 2025 report:

• Bayesian modelling approaches to estimate 

age- and sex-weighted AMR prevalence 

and trends

🡪 adjusting for testing coverage 

🡪 incorporating country-specific 

temporal   

and demographic variation.

• Insight in AMR surveillance data gaps

• Complemented by 

systematic reviews
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Strengthen routine AMR surveillance

A blue and purple circle with white text

Description automatically generated

Updated GLASS manual (2023)Latest 2025 report:

• Bayesian modelling approaches to estimate 

age- and sex-weighted AMR prevalence 

and trends

🡪 adjusting for testing coverage 

🡪 incorporating country-specific 

temporal   

and demographic variation.

• Insight in AMR surveillance data gaps

• Complemented by 

systematic reviews

https://www.who.int/publications/i/item/9789240076600


www.theglobalhealthnetwork.org 22

Strengthen routine AMR surveillance

Optimise national AMR survey/surveillance designs by quantifying hospital-level clustering (ICCs) 
from GLASS data and testing sampling scenarios via simulation.



2

3

WHO Collaborating Centre

on Genomic Surveillance

of Antimicrobial Resistance

LOCAL GLOBAL

Genomic epidemiology Capacity Strengthening Engineering and data analytics

Precision from population 

genomics Dx/Tx/Vx
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References
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The AMR data repository

Dr Barney McManigal

Senior Communications & Engagement Manager

The GRAM Project

www.tropicalmedicine.ox.ac.uk/gram

‘AMR tools and resources: an introduction for health professionals and researchers’

29 January 2026

http://www.tropicalmedicine.ox.ac.uk/gram


www.theglobalhealthnetwork.org 26

Our story
The Global Research on Antimicrobial Resistance (GRAM) Project

• A partnership between the Institute for Health Metrics & Evaluation (IHME), 
University of  Washington, and the University of Oxford

• Created in 2017 to provide rigorous, quantitative estimates of AMR burden; 
increase the global, regional and national awareness of AMR; boost 
surveillance efforts, particularly in LMICs; and, to promote the rational use of 
antimicrobials worldwide.

• Funded by the UK Dept. of Health & Social Care and the Wellcome Trust
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What AMR data does GRAM need?

List of 48 variables (30 priority variables)

Patient-level data

• Microbiology data with AST (antimicrobial 
susceptibility testing) results

• Outcome data (including mortality)
Murray, et al Naghavi, et al
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Privacy issues
• Patient de-identification – Has patient’s identity been protected?

• Security – Is the data fully secure, e.g. under EU data protection law?

Academic issues

• Intellectual property – who holds the rights to the data?

• Restrictions on use – What limits do data holders place on 3rd party research?

• Authorship/collaboration – Will 3rd party users invite original data holders to collaborate?

• Time limitation – How long can 3rd parties use the data?

AMR data collection challenges

Equity

• Data access – Can qualified researchers, 

including those from LMICS (where data 

often originates), apply to use the data?
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GRAM collaboration with IDDO, the data experts

The Infectious Diseases Data Observatory (IDDO) provides the methods, governance & infrastructure 
to translate data into evidence that improves outcomes for patients worldwide

Data contribution 

by researcher

Terms of Submission: outlines responsibilities and permissions of data 

contributor as the data controller, and IDDO as the data processor

Application to 

reuse data

Data Access 

Committee 

Review

Release of 

data to 

applicant

Data Access Application: The why and how of the proposed research

Assessment of: Reasonable use, ethics and equity

Data Use Agreement: what researchers are allowed to 

use the data for & their responsibilities, including 

appropriate credit.
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AMR Data Repository
Total patients: more than 250,000

Total countries covered:

• 69 countries (54 LMICs) 

Total datasets: 38

Total collaborators: 24
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Datasets in the repository

Total patients: 250,000

Total countries covered:

• 69 countries (54 LMICs) 

Total datasets: 38

Total collaborators: 24
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Participants (patients) in the AMR repository

Total participants: 250,000 (69 countries)

Participants by age group

Participants by country

Participants by sex
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AMR repository samples by year, bug, and 

sample type

Patient samples by year

Samples by pathogen

Samples by sample type
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Data Reuse
Why reuse data?

• Data are scarce and scattered

• Meta-analyses of original, individual patient-level 
data maximises the value of data collected
▪ Greater statistical power

▪ Sub-group analyses are possible

+ +

Exploring AMR repository data: sample types, outcomes, patient age  
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Accessing data in the repository

Use GRAM data in your research!

https://www.iddo.org/amr/data-reuse/accessing-data
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Contributing AMR data to the repository
▪ IDDO-GRAM collaboration was established to enable effective storage and reuse of 

GRAM data. IDDO is acting as a trusted data repository for the GRAM project.

▪ Data curation and harmonisation of GRAM data 

▪ Inclusion in the IDDO repository for third party sharing

▪ Advantages of data reuse via IDDO:
▪ Promotes sustainability by giving new life to existing data;

▪ Enables secondary data analysis;

▪ Provides equitable and fair access to data;

▪ Helps to identify gaps by pooling large amounts of heterogeneous data into a single 
database;

▪ Enables inclusion of the populations normally excluded from clinical trials (e.g. children 
under 5, pregnant women, elderly, patients with multiple co-morbidities);

▪ Facilitates further large-scale analysis (e.g. individual patient data meta-analysis);

www.iddo.org/data-sharing/contributing-data
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Visit the AMR data repository

https://www.iddo.org/antimicrobial-resistance

Thank you!



Thank you!

This webinar will run again at 15:00 GMT.

Please share with colleagues who may be interested:

We’d be grateful if you could share your feedback on today’s webinar by completing The Global Network’s webinar 

feedback survey: https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4

Feedback

We would like to thank all our 

collaborators! 

Website:

www.tropicalmedicine.ox.ac.uk/gram

LinkedIn:

https://www.linkedin.com/showcase/106820110/admin/dashboard/

Bluesky:

https://bsky.app/profile/gram-oxford.bsky.social

https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
https://app.onlinesurveys.jisc.ac.uk/s/oxford/tghn-webinar-workshop-feedback-survey-v4
http://www.tropicalmedicine.ox.ac.uk/gram
https://www.linkedin.com/showcase/106820110/admin/dashboard/
https://bsky.app/profile/gram-oxford.bsky.social
https://bsky.app/profile/gram-oxford.bsky.social
https://bsky.app/profile/gram-oxford.bsky.social
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