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ÅIntroduction
üWhat is Bioinformatics?

üWhat is Data Science?

üWhat is an interactive Geographical Information System (GIS) platform?

ÅIntegrated solution in Antimicrobial Resistance (AMR).

ÅIntegrated solution in One-Health. 

ÅIntegrated solution in Pandemic Preparedness.
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Overview
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What is Bioinformatics?
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What is Data Science?
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What is an interactive GIS platform?
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Integrated solution in AMR: Using dataset from Vivli

ÅVivli (https://vivli.org) is a global clinical research data sharing platform for 
pharmaceutical companies (Pfizer, GSK, Johnson & Johnson, Merck, Shionogi, 
Paratek and Venatorx, Welcome, and others), diagnostic, biotech, etc.

ÅThe Vivli AMR Surveillance Open Data Re-Use Data Challenge, funded by 
Wellcome, was launched in April 2023. 

ÅThe goal was to promote utilization of the Vivli AMR data to more 
researchers and drive advances in the AMR field.

Å{ǳōƳƛǘǘŜŘ ŀƴ ŀōǎǘǊŀŎǘ ŀƴŘ ƎƛǾŜƴ ŀŎŎŜǎǎ ǘƻ tŦƛȊŜǊΩǎ Řŀǘŀ ATLAS.

Background

https://vivli.org/
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Pfizer, ATLAS (Antimicrobial Testing Leadership And Surveillance) 

ÅATLAS (https://www.atlas-surveillance.com)

ÅThe ATLAS programme monitors changes in antibiotic susceptibility, 
bacterial resistance trends and emergence of new resistance mechanism
for both marketed and in development antibiotics. 

ÅDataset:

ü18 years (2004 to 2021)

ü83 countries

ü345 species

ü863,509 isolates. 

üData: Spreadsheet > 800,000 rows and 126 columns. 
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Pfizer ATLAS dataset: > 800,000 rows and 126 columns 

Antibiotics

126 columns

863, 509 rows



ÅGoing through the spreadsheet (863,509  x  126): 18 years (2004 to 2021), 
83 countries, 345 species, and 863,509 isolates. 

ÅKenya has three years (2013, 2014, 2021), and Uganda (2021) on  June 15, 
2023.

ÅThe African region had the lowest number of countries (13) and the fewest 
years of available data.
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Challenges 



ÅObjective 1: Develop an interactive GIS dashboard encompassing all 
countries within the Vivli dataset. 

ÅObjective 2: Create an interactive GIS dashboard specific to the 
Vivli datasets from Kenya and Uganda.

ÅObjective 3: Generate a simulated dataset specifically for 
Kampala, Uganda.

Opiyo SO et al. Wellcome Open Res 2024, 9:234

https://wellcomeopenresearch.org/articles/9-234
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Objectives

https://wellcomeopenresearch.org/articles/9-234
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Objective 1: ATLAS dataset presented in interactive GIS dashboard 

863, 509 rows

126 columns
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Objective 1: Integrated solution in AMR

ÅDevelop an interactive GIS dashboard encompassing all countries.

https://patira.maps.arcgis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f

https://patira.maps.arcgis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f
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Objective 1 continued 1

ÅGeneral information about Uganda.

https://patira.maps.arcgis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f
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Objective 1 continued 2

ÅGeneral information about United Kingdom.

https://patira.maps.arcgis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f
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Objective 1 continued 3

ÅGeneral information about Africa region.
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Objective 2

ÅCreate an interactive GIS dashboard specific from Kenya and Uganda.
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Objective 2 continued 1

ÅCreate an interactive GIS dashboard specific from Kenya and Uganda.
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Objective 2 continued 2

ÅInteractive GIS dashboard, Uganda (E.coli)

https://patira.maps.arcgis.com/apps/dashboards/a1324c58e49e4561ac9505936db7743a

https://patira.maps.arcgis.com/apps/dashboards/a1324c58e49e4561ac9505936db7743a
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Objective 2 continued 3

ÅInteractive GIS dashboard, Kenya (E.coli)

https://patira.maps.arcgis.com/apps/dashboards/a1324c58e49e4561ac9505936db7743a
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Objective 3

ÅGenerate a simulated dataset specifically for Kampala, Uganda.
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Objective 3 continued 1

ÅInformation from Klebsiella aerogenes.
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Objective 3 continued 2

ÅInformation from K. aerogenes
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Impact of interactive AMR  GIS dashboards

ÅComprehensive and Versatile Tools
üDesigned for AMR data exploration and analysis.

üSuitable for researchers, policymakers, and healthcare professionals.

ÅWide Range of Functionalities
üProvide access to healthcare, public health, demographics, and economics 

datasets.

üCentralized hub for easy access and analysis of aggregated and organized 
datasets.
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Impact continue 1

ÅData Exploration and Analysis
üAllow users to perform complex queries and conduct in -depth analyses.

üEnables exploration of patterns, trends, and correlations across multiple 
regions/districts.

ÅCross-Country Comparisons
üFacilitate the identification of similarities and differences between countries.

üSupport the examination of the impact of policies and interventions in specific 
countries.
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Impact continue 2

ÅDecision-Making Support
üPolicymakers can use insights to inform decision -making processes.

üHelp evaluate the effectiveness of strategies and identify areas needing 
improvement.

üAid in developing evidence-based practices, policies, and interventions.

ÅEmpowerment through Data
üEmpower users to derive valuable insights from AMR datasets across multiple 

countries.

üSupport evidence-based decision-making and improvement of AMR research 
worldwide.
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Integrated solution in One-Health 

ÅKey Challenges in Animal Breeding Across African Regions.

ÅChallenges in animal breeding and One Health implication in Africa. 

Dr. Christian Tiambo (ILRI),
Green Gold AgroVenture

Ms. Peace Aber (MAGMA)

Background



ÅWest Africa (CIRDES in Bobo Dioulasso, Burkina Faso).

ÅSouthern Africa (Department of Agricultural Research in Gaborone, 
Botswana).

ÅEastern Africa (National Animal Genetic Resource Centre and Data Bank in 
Entebbe, Uganda).

ÅCentral Africa (University of Dschang,  Cameroon)

ÅNorth Africa (Banque Nationale de Genes in Tunis, Tunisia)
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African Union Animal Resource Seed Centres of Excellence (AU-ARSCoEs)  
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Innovation to track and trace dissemination of animal seeds and associated 

pathogen surveillance in Africa

ÅSimulated data
üAfrican countries

ÅAnimal breeding
ü Livestock (Cattle, donkeys, pigs, chicken, ducks, fish, etc.).

ü Breed (Jersey, African catfish, local pigs, etc.).

ü Animal seeds (Dams, day old chicks, embryos, semen, etc.). 

ÅOne-Health
ü Pathogens (Bacteria, fungi, virus, etc.).

ü Source of pathogens (environment, human, plant, and animal).

One-Health: Animal seeds continued 1  
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LƴǘŜǊŀŎǘƛǾŜ DL{ ǇƭŀǘŦƻǊƳ ŦƻǊ ŀƴƛƳŀƭǎΩ ǎŜŜŘ ŘƛǎǎŜƳƛƴŀǘƛƻƴ 


