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The AMR burden calls for urgent action

AMR Mortality in Sub-Saharan Africa AMR in Low-Resource Settings

While AMR affects both high- and
low-income countries, low-resource
settings face the greatest burden.
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Mapping AMR & AMU Partnership

Phase 1
2016-19
Retrospective
Data

KEY FINDINGS
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AMR surveillance

Monitoring progress
on antimicrobial
resistance in the WHO

%)
World Health
Organization

AMR: 97.8% of responding
countries in African region have
national action plans in place but
implementation & monitoring is not
optimal

46 member states (97.8 per cent) reported having a
national AMR NAP, with 71.7 per cent of these plans
receiving government approval




MAAP 2

14 Countries

Cameroon

Eswatini

Zimbabwe

Uganda

Nigeria

Malawi

Sierra Leone

Kenya

Ghana

Tanzania

Gabon

Zambia

Senegal

Rwanda #
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Mapping AMR & AMU Partnership

AMR data for large-
scale analysis are
scarce in Africa

AMR and AMU/C data
may exist but have
not been analyzed
reported and utilize

MAAP support:
Improving AMR/U/C data
quality, quantity, analysis
& dissemination
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.introduction of the project, results and  challenges



The Process

Data Review

Data Collation (Cleaning and Data Analysis
Validation)

* Data collection * Completeness *  Excel tool, WHONET, * Descriptive statistics
tools; LIS, Excel * Accuracy STATA,R * Resistance trends
tool, WHONET +  No growths * > 30 records per isolate

*  Priority pathogens
* Specimen Pathogen
combinations
* Pathogen-Drug
combination
*  Cultures with AST

reports
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is envisioned as a centralized, dynamic platform designed to address the growing global challenge of AMR. 
By providing a comprehensive resource to support data collection, analysis, and utilization, the Hub aims to empower stakeholders—including researchers, policymakers, healthcare professionals, and the public—to make informed decisions and drive impactful actions against AMR. 



Key AMR/U/C Indicators AMR

~
Data inputs = )

| —

Patient demographics: Age, gender, patient
ID, admission/discharge date
Clinical information:

Patient location (e.g., ICU, outpatient,
surgical ward)

Specimen type

Sample collection date

Microbiological data:

Pathogen identified,

AST results,

Method of AST (e.g., disk diffusion, MIC),
Interpretation (susceptible, intermediate,
resistant),

Antibiotics tested

Link to standardized AST
interpretation criteria (e.g., CLSI,
EUCAST)

Flag if isolate is: MDR, XDR, PDR

System inputs oo mmmmm) Analysis Outputs llll

Link to WHO GLASS priority
pathogens
Link to WHO GLASS target specimen

Proportion of resistant isolates
per pathogen-antibiotic pair
AMR trends over time (by year,
quarter)
Resistance patterns by:

- Specimen type

- Location

- Age and gender
Proportions of MDR/XDR/PDR
isolates
Resistance index (e.g., Drug
Resistance Index - DRI)
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Key AMR/U/C Indicators AMCand AMU

~
—
Data inputs — System inputs QO mmmmm) Analysis Outputs |I||
e Antimicrobial name (INN) * Link to ATC classification « DDD / DID indicators: Total &
* Pack size / volume * Link to WHO DDD values seasonal use, regional
e Strength (unit & measure) * Link to national / WHO AWaRe distribution, by user sector
 Dosage form — e.g., tablet, injection, category e Classification breakdowns: ATC
suspension * Flag if listed in national / WHO levels, formulation, AWaRe
* Sector of distribution/use Essential Medicines List (EML) category, EML status
* Patient level data for AMU: age & ®_0
e ) e o%a
gender; diagnosis, type of indication; ah
type of infection; information on * Population data: Yearly national
antibiotic therapy — INN, strength, population — used to calculate DID or

route, dose, frequency & duration facility/institution activity




The Gap or Challenges

e Standardization of data collection tools

 Limited epidemiological variables collected alongside surveillance data
* Undefined surveillance priorities at national level

* Frequency of Data review analysis: limited to annual in many countries
* Lengthy resource taking data cleaning process




Challenges with
data processing
analysis, reporting

fragmented data,

manual analysis,

lack of technical
capacity




The
Opportunity

Automation

Urgency for faster, standardised,
and scalable solutions




Why automation of AMR/C/U Surveillance matters

 Automation of data systems is critical for efficient, scalable, and sustainable
AMR/C/U surveillance.

 Enables timely, accurate, and standardized data collection, processing, and
analysis across sectors and levels.

e Reduces manual workload, minimizes errors, and enhances data
completeness and comparability.

e Supports real-time trend monitoring, early detection of resistance patterns,
and response planning.

* Facilitates evidence-based decision-making for interventions, resource
allocation, and policy formulation.

* Aligns with global and continental frameworks.
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ASLM Knowledge
Management Hub

Diagnostic
Evidence Hub

Molecular
Pricing
database

*AMR
knowledge
Hub

The Knowledge Hub for
Antimicrobial Resistance (AMR)

* Centralized platform to address
the growing AMR challenge

* Empowers researchers, _
policymakers, healthcare providers
& the public

* Supports data collection, analysis,
and evidence-based decision-
making

* Promotes regional collaboration &
knowledge sharing

* Focused on Africa with sub-
regional adaptability

* Integrates surveillance data,
research, and policy frameworks

* Covers key pathogens, antibiotics,
and resistance trends
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By providing a comprehensive resource to support data collection, analysis, and utilization, the Hub aims to empower stakeholders—including researchers, policymakers, healthcare professionals, and the public—to make informed decisions and drive impactful actions against AMR. 



Hub’s Unique Value for Capacity Building

AMR Knowledge
Hub 2 Login
A

SLM Platform

<

S’

Surveillance Data

Real-time AMR surve illance an d resistance patterns

Analytics Tools

User-friendly dashboards and analysis workflows

o)
m

Collaboration

Connect with researchers and policymakers
globally

User-Friendly Analytical Tools *

Pre-built templates, scripts for trend analysis, resistance
forecasting, and antibiotic use optimization etc. (Git hub)

Guided Workflows*
Step-by-step modules to help users interpret data, generate
reports, and align findings with policy frameworks.
Al-Driven Insights
Automated alerts for emerging resistance patterns or
outliers in surveillance data.
Training Resources

Embedded tutorials, webinars, and case studies tailored to
LMIC contexts.
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R & GitHub to assist with data analysis
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Standardizing AMR/C/U Data Analysis Process

= There is a growing need to standardize and automate AMR/C/U data analysis due to key challenges
identified.

= Key steps from data cleaning to analysis need to be standardized and automated for efficiency and
uniformity.

= For reproducibility, scripts have been recognized as a key tool to achieve this process. They also allow
for scalability and time efficiency.

R has been identified as a powerful tool for standardizing and automating data analysis for
AMR/C/U data. Mainly because;

1. Comprehensive Libraries
2. Reproducibility

3. Automation

4. Visualization

5. Flexibility

6.

Open Source
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GitHub as a central repository...Why the GitHub?

GitHub is a powerful platform that facilitates collaboration, documentation, and knowledge sharing among

developers, data scientists, and teams.

Functionality

Security Features

= Collaboration: GitHub is designed to streamline
collaboration among team members working on
code, data, or documentation.

=  Documentation: GitHub serves as an excellent
platform for both creating and maintaining
documentation. Key features include REAME
Files, Wiki, GitHub Pages, and Markdown
Support (a lightweight markup language, for
formatting text).

= A Knowledge Hub: GitHub can serve as a
centralized knowledge hub for teams and
communities.

Repository Security:
o Private & Public Repositories
o Role-Based Access Control (RBAC)

Authentication & Access Control:
o Two-Factor Authentication (2FA)
o Single Sign-On (SSO) with SAML
o Personal Access Tokens (PATs) & Fine-
Grained Tokens

Data Encryption:
o Encryption in Transit & at rest (HTTPS &
SSH)
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GitHub repository: System Requirements

1. Computer or Laptop connected to the internet.
o with Windows or MacOS

2. Softwares;
o R software (free).

o Latest free version of RStudio — it is be best IDE (Integrated
Development Environment) for R

o GitHub Desktop (free).




GitHub repository: Analysis Results Areas

Upload (copy and paste) data file to
the test-data folder.

AST data should be saved as "AMR"
as its prefix.'

Excel file formats for AMR and
csv file formats for AMC.

Processes

—

Set-up and software installation

Clone the Country-specific MAAP
Data Analysis repository from
GitHub.

Running/Playing pre-Coded Scripts
and Functions (No R scripting
experience required)

A Results Folder with;

3 look-up tables (metadata files).
The test result file (interpreted AST
results), with AST interpretations.
An antibiogram of the tested bug-
drug combinations
CSV files of E. coli resistance
distribution by Age, gender, and
specimen type

A plots and charts folder;

Bar plots e.g., of the resistance
prevalence
Line Graphs for trends over time
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GitHub Repository DEMO:

(Y oneworld.R Add AMR map automation function 3 months ago
0 README V=
Introduction

These scripts have been developed to simplify and standardize AMR/C/U data analysis through ASLM as
part of the MAAP Phase Il project funded through Fleming Fund. These scripts are largely based on the
free and open-source AMR package implemented in R.

Set A: AMR analysis script- MAAP2 (ASLM)

COUIUIIPpULoOIrS 2

*&k stanikae Stanford Kwenda

9 allan-maker Allan Abala

gilbertella Gilbert Osena

Languages

® R100.0%

[J README

Set B: AMC analysis script- MAAP2 (ASLM)

This R script processes and analyzes antimicrobial consumption (AMC) data to calculate Defined Daily
Doses (DDD) and DDD per 1,000 inhabitants per day (DiD), with visualization of trends and patterns.

Requirements

A
L

GitHub Demo: Short Demo

Video.mov
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https://aslmportal-my.sharepoint.com/:v:/g/personal/mwaweru_aslm_org/EfVX0gr59ktKnD68MHi7QbkBUj6Y_QdQBnjhOv9YnjnxAg?nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=cnSMKy
https://aslmportal-my.sharepoint.com/:v:/g/personal/mwaweru_aslm_org/EfVX0gr59ktKnD68MHi7QbkBUj6Y_QdQBnjhOv9YnjnxAg?nav=eyJyZWZlcnJhbEluZm8iOnsicmVmZXJyYWxBcHAiOiJPbmVEcml2ZUZvckJ1c2luZXNzIiwicmVmZXJyYWxBcHBQbGF0Zm9ybSI6IldlYiIsInJlZmVycmFsTW9kZSI6InZpZXciLCJyZWZlcnJhbFZpZXciOiJNeUZpbGVzTGlua0NvcHkifX0&e=cnSMKy

What this means and what we are doing?

e Adoption of the AMR knowledge hub revolutionize data analysis
workflow, to support rapid informed decisions on AMR containment
efforts

o Enhanced accuracy and reproducibility
o Standardized analysis output and visualization
o Evidence-based AMR surveillance improvement actions

* On-demand technical support sessions to countries




Key success factors

* We are receiving focal country teams — multi-disciplinary
* TOR for the data team

* Willingness to share data for aggregation - access to
data/agreements
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https://aslmportal-my.sharepoint.com/:w:/g/personal/amataka_aslm_org/EUGHR7k08dtOstVLkm2m1i8BwDijOAoXSleHHIOw3jersg?e=4xcZbI

Key Updates to the Process and Next Steps....

1. AMR scripts have been completed and automated to achieve plug-and-play mode.

2. AMC Scripts and outputs (plots, charts) have been pushed to the repository and are currently being
reviewed.

Next Steps....

1. Work on AMU
2. Create country-specific repos..
3. Collect Country suggestions and feedback, especially on the dataset structure.

4. Launch the resources as knowledge to support efficient analysis and support further learning in
AMR/C/U Data analysis
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