ADVANCING THE LABORATORY PROFESSION AND NETWORKS

AFRICAN SOCIETY FOR LABORATORY MEDICINE

ANTIMICROBIAL RESISTANCE (AMR) COMMUNITY OF PRACT
o
o’:n o

Utilizing Interactive GIS platforms for Integrated Solutions in AMR, One
Health, and Pandemic Preparedness: Synergies in Data Science,
Bioinformatics, and GIS

Stephen Obol Opiyo, PhD

Patira Data Science (Uganda and USA)

= The i opiyo@patiradatascience.com
2SS Fleming
ukaid e June 28, 2024

/
\

EQUAFRICA

External Quality Assessment for AMR Testing




O .
AFRICAN SQCIETY FOR LABORATORY MEDICINE

Alntroduction
U What is Bioinformatics?
0 What is Data Science?
U What is an interactive Geographical Information System (GIS) platform?

Alntegrated solution in Antimicrobial Resistance (AMR).
Alntegrated solution in Onélealth.

Alntegrated solution in Pandemic Preparedness.



What is Bioinformatics? 7y
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What is Data Science?
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Collection
Storage
Transformation
Security
Monitoring
Maintenance

visualization M

* Graphs
* Heatmaps
* Word cloud
* Maps
Interactive dashboards

Data
Science

Statistics/math

N

Artificial
Intelligence (A)

/

* Machine learning

* Analytics

* Ethical and social
considerations

Descrlptlve Statistics
Inferential Statistics
Multivariate Statistics
Calculus

Probability
Simulation
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What Is an interactive GIS platform?
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Integration
with Other
Systems

* Create map
¢ Customize map
* Add layers to data

* Visualize spatial Mapping Interactive
information and G|S platform
¢ Visualize Visualization
geographical
information

DEICEREWSER
management

* Integrate with other data
sources

* Integrate with other
databases

* Integrate with web

services

User
interaction and
collaboration

* Zooming, panning,
querying map

* multiple users
work on the same
project

* Share maps and
data

* Spatial data analysis
* Network analysis

* Import/export data
* Organize spatial data
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Integrated solution in AMR: Using dataset from Vivli ~

Background

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

AThe VivlIAMR Surveillanc®pen Data R&se Data Challenge, funded by
Wellcome, was launched in April 2023.

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

Al dzo YAUGUSR 'y F0audN)y Ol IAJIRS.AADSY |
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https://vivli.org/

Pfizer, ATLAS (Antimicrobial Testing Leadership And Surveillai =~~~

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

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

ADataset:
U 18 years (2004 to 2021)
U 83 countries
U 345 species
U 863,509 isolates.
U Data: Spreadsheet > 800,000 rows and 126 columns.



Pfizer ATLAS dataset: > 800,000 rows and 126 column

126 columns
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AMR

A

v

Antibiotics R

A
|Isolates lFamily Country  |Gender Age Group |Speciality [Source In/Qut Patient | Year Erythromycin |Moxifloxacin |Imipenem [Levofloxacin |Ampicilin
Escherichia coli Enterobacteriaceae Uganda Male 191064 Year|General Unsf Endotracheal No Information 2021|Susceptible  |Intermediate |Resistant  [Resistant Resistant
Staphylococcus aureus Staphylococcus spp Uganda Male 0to2Years |Pediatric GelCSF No Information 2021{No Information [No Information |No Informati{No Information |No Information
Staphylococcusaureus Staphylococcus spp Uganda Female 191064 Year|Surgery Geng Gastric Absc{No Information 2021|No Information |No Information [No Informati{No Information |No Information
Klebsiella pneumoniae Enterobacteriaceae Uganda Male 191064 Year|General Unsf Endotracheal No Information 2021|Susceptible  |Susceptible  |Resistant  [Resistant Intermediate
PseudomoNo Informations aeruginosa |Non-Enterobacteriaceae |Uganda Male 191064 Year|General Unsf Endotrachea|No Information 2021|Susceptible  [NoInformation [No InformatiqSusceptible  |Susceptible
Klebsiella variicola Enterobacteriaceae Uganda Male 651084 Year|Medicine Ge|Sputum No Information 2021|Susceptible  |Susceptible  [Resistant [Susceptible  |Resistant
Staphylococcus aureus Staphylococcus spp Uganda Female 191064 Year|Surgery Geng Abscess No Information 2021|No Information |No Information [No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Uganda Male 191064 Year|Other Respiratory: {No Information 2021(|Resistant Intermediate (Resistant |Intermediate |Susceptible
Staphylococcusaureus Staphylococcus spp Kenya Male 1310 18 Year|Pediatric GelBlood No Information 2021|No Information |No Information [No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Kenya Female 191064 Year|Surgery Geng Skin: Other [No Information 2021|Susceptible  |Susceptible  |Resistant  [Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 1910 64 Year|General Unsf Endotrachea| No Information 2013|Susceptible  [Susceptible  [Resistant |Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric GelBlood No Information 2021|Susceptible  |Susceptible  [Resistant [Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 191064 Year|Other Abscess No Information 2014|Susceptible  |Resistant Resistant  |Resistant Resistant
Acinetobacter nosocomialis Non-Enterobacteriaceae |Kenya Male 1910 64 Year|General Unsf Endotrachea| No Information 2014(Susceptible  [NoInformation [No InformatiqSusceptible  |Intermediate
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 191064 Year|General Unsf Endotrachea|No Information 2021|Susceptible  |Susceptible  [Resistant [Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 191064 Year|Surgery Genq Liver No Information 2013|Susceptible  |Susceptible  [Resistant  [Susceptible  |Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Male Oto2Years (Pediatric GefWound No Information 2021|Susceptible  [Intermediate [Resistant |Resistant Resistant
PseudomoNo Informations aeruginosa |Non-Enterobacteriaceae |Kenya Male 0to2Years (Pediatric GefWound No Information 2013|Susceptible  |NoInformation [No InformatiqSusceptible  |Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric GelBlood No Information 2021|Susceptible  |Susceptible  [Resistant |Intermediate |Resistant

v |Acinetobacter baumannii Non-Enterobacteriaceae |Kenya Male 1910 64 Year|General Unsf Endotrachea| No Information 2021|Susceptible  [NoInformation [No Informati{Resistant Resistant

863, 509 rows 8
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AGoing through the sp
83 countries, 345 spec

Challenges
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readsheet é863’509 X 126
63,509 isolates.
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): 18 years (2004 to 2021),
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|Isolates Family Country Gender Age Group |Speciality |[Source In/Out Patient |Year Erythromycin |Moxifloxacin |Imipenem |Levofloxacin |Ampicilin
Escherichia coli Enterobacteriaceae Uganda Male 19to 64 Year|General Uns Endotrachea|No Information 2021 |Susceptible Intermediate |[Resistant |Resistant Resistant
Staphylococcus aureus Staphylococcus spp Uganda Male O0to2Years |Pediatric GejCSF No Information 2021|No Information |No Information [No Informati{No Information |No Information
Staphylococcus aureus Staphylococcus spp Uganda Female 19to 64 Year|Surgery Gend Gastric Absc|No Information 2021 |No Information [No Information [No Informati{No Information |No Information
Klebsiella pneumoniae Enterobacteriaceae Uganda Male 19to 64 Year|General Unsj{ Endotrachea| No Information 2021 |Susceptible Susceptible Resistant  [Resistant Intermediate
PseudomoNo Informations aeruginosa |Non-Enterobacteriaceae |Uganda Male 19to 64 Year|General Unsj Endotrachea| No Information 2021|Susceptible No Information [No Informati{Susceptible Susceptible
Klebsiella variicola Enterobacteriaceae Uganda Male 6510 84 Year|Medicine Ge|Sputum No Information 2021 |Susceptible Susceptible Resistant [Susceptible Resistant
Staphylococcus aureus Staphylococcus spp Uganda Female 19to 64 Year|Surgery Gend Abscess No Information 2021|No Information [No Information [No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Uganda Male 19to 64 Year|Other Respiratory: |No Information 2021|Resistant Intermediate [Resistant |[Intermediate |Susceptible
Staphylococcus aureus Staphylococcus spp Kenya Male 1310 18 Year|Pediatric Ge|Blood No Information 2021|No Information |No Information [No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Surgery GendSkin: Other |No Information 2021 |Susceptible Susceptible Resistant  [Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 19to 64 Year|General Unsj| Endotrachea| No Information 2013|Susceptible Susceptible Resistant |Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Female O0to2Years |Pediatric GeyBlood No Information 2021|Susceptible Susceptible Resistant |Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Other Abscess No Information 2014 |Susceptible Resistant Resistant  [Resistant Resistant
Acinetobacter nosocomialis Non-Enterobacteriaceae (Kenya Male 19to 64 Year|General Uns Endotrachea|No Information 2014|Susceptible No Information [No Informati{ Susceptible Intermediate
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 191064 Year|General Unsj Endotrachea| No Information 2021|Susceptible Susceptible Resistant |Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Surgery GendLiver No Information 2013|Susceptible Susceptible Resistant  [Susceptible Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 0to2Years |Pediatric Ge|Wound No Information 2021 |Susceptible Intermediate |[Resistant |Resistant Resistant
PseudomoNo Informations aeruginosa |Non-Enterobacteriaceae |Kenya Male O0to2Years |Pediatric GejWound No Information 2013|Susceptible No Information [No Informati{Susceptible Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric GejBlood No Information 2021 |Susceptible Susceptible Resistant |Intermediate |Resistant
Acinetobacter baumannii Non-Enterobacteriaceae [Kenya Male 19to 64 Year|General Unsj{ Endotrachea|No Information 2021 |Susceptible No Information [No Informati{ Resistant Resistant
Uganda?2021) on June 15,

Agg%a has three year8{13, 2014, 2021 anc

AThe African region had the lowest number of countie3)and the fewest
years of available data.
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AObjective 1:Develop an interactive GIS dashboard encompassing all
countries within the Vivli dataset.

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

AObijective 3: Generate a simulated dataset specifically for

Kampala, Uganda.

’ . \
Opiyo SO et al. Wellcome Open Res 2024, 9:234
https://wellcomeopenresearch.org/articlesf234

10


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

Objective 1: ATLAS dataset presented in interactive GIS dashbc
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126 columns

A

>
Isolates Family Country Gender Age Group |Speciality |[Source In/ Out Patient |Year Erythromycin | Moxif i ip 1 |Levofloxacin |Ampicilin
Escherichia coli Enterobacteriaceae Uganda Male 19to 64 Year|General Unsj Endotrachea| No Information 2021 |Susceptible Intermediate  |Resistant Resistant Resistant
Staphylococcus aureus Staphylococcus spp Uganda Male Oto2Years |Pediatric GejCSF No Information 2021 |No Information |No Information [No Informati{No Information |No Information
Staphylococcus aureus Staphylococcus spp Uganda Female 19to 64 Year|Surgery Gend Gastric Absc{No Information 2021 [No Information |No Information | No Informati{No Information |No Information
Klebsiella pneumoniae Enterobacteriaceae Uganda Male 19to 64 Year|General Unsj Endotrachea| No Information 2021 |Susceptible Susceptible Resistant Resistant Intermediate
PseudomoNo Informations aeruginosa [Non-Enterobacteriaceae [Uganda Male 19to 64 Year|General Unsj Endotrachea| No Information 2021 |Susceptible No Information |No Informati{Susceptible Susceptible
Klebsiella variicola Enterobacteriaceae Uganda Male 65 to 84 Year|Medicine Ge|Sputum No Information 2021 |Susceptible Susceptible Resistant Susceptible Resistant
Staphylococcus aureus Staphylococcus spp Uganda Female 19to 64 Year|Surgery Geng Abscess No Information 2021|No Information |No Information | No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Uganda Male 19to 64 Year|Other Respiratory: {No Information 2021|Resistant Intermediate |Resistant Intermediate |Susceptible
Staphylococcus aureus Staphylococcus spp Kenya Male 13 to 18 Year| Pediatric Ge|Blood No Information 2021|No Information |No Information [No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Surgery Gend Skin: Other |No Information 2021|Susceptible Susceptible Resistant Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 19to 64 Year|General Unsj Endotrachea| No Information 2013|Susceptible Susceptible Resistant Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric Ge|Blood No Information 2021 |Susceptible Susceptible Resistant Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Other Abscess No Information 2014 [Susceptible Resistant Resistant Resistant Resistant
Acinetobacter nosocomialis Non-Enterobacteriaceae |Kenya Male 19to 64 Year|General Unsj Endotrachea| No Information 2014 |Susceptible No Information | No Informati{Susceptible Intermediate
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 19to 64 Year|General Unsj Endotrachea| No Information 2021 |Susceptible Susceptible Resistant Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Surgery GengLiver No Information 2013|Susceptible Susceptible Resistant Susceptible Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 0to2Years |Pediatric Ge{Wound No Information 2021 |Susceptible Intermediate |Resistant Resistant Resistant
PseudomoNo Informations aeruginosa [Non-Enterobacteriaceae |Kenya Male 0to2Years |Pediatric GefWound No Information 2013|Susceptible No Information | No Informati{Susceptible Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric Ge{Blood No Information 2021|Susceptible Susceptible Resistant  |Intermediate [Resistant
Acinetobacter baumannii Non-Enterobacteriaceae |Kenya Male 19to 64 Year|General Unsj Endotrachea| No Information 2021 |Susceptible No Information |No Informati{Resistant Resistant

863, 509 rows

An interactive dashboard for Vivli Atlas antibiotics data as of June 15th, 2023

To navigate the dashboard: k region, c year to display nce to ) o map

Country Region Number of isolates

Argentina

863,5

Belgium
I SN E—— —

Brazil
Africa Latin Ame: and Middle East North America
Bulgaria the Caribean

Cameroon
Canada

China

Chle

Colombia
Costa Rica
Croatia

Czech Republic

Denmark 1 1

Dominican Republic 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Egypt Number of countries per year

o
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Objective 1: Integrated solution in AMR
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ADevelop an interactive GIS dashboard encompassing all countries.

An interactive dashboard for Vivli Atlas antibiotics data as of June 15th, 2023

To navigate the dashboard: Click region, country, or year to display and click on once to exit. Reset by clicking the blue reset button below the map

Country Number of isolates

Argentina

" __ . __ 863,509

Belgium

” I
Brazil

Africa Asia Europe Latin America and Middle East North America
Bulgaria the Caribean

Cameroon
Canada

China

Chle

Colombia
Costa Rica
Croatia

Czech Republic

Denmark

Dominican Republic 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Egypt Number of countries per year

L EAC NOAA

https://patira.maps.arcqis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f 12
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https://patira.maps.arcgis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f
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Objective 1 continued 1
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AGeneral information about Uganda.

Empowering Global AMK Kesearcn Community: ... | wWellicome Upen kesearcn Worla_AMK

An interactive dashboard for Vivli Atlas antibiotics data as of June 15th, 2023

To navigate the dashboard: Click region, country, or year to display and click on once to exit. Reset by clicking the blue reset button below the map

Country Number of isolates

Cameroon

Egypt
Ghana
Kenya

Malawi Africa

Mauritius
Morocco

Namibia

Nigeria

South Africa

2021

Number of countries per year

Esri, USGS | Esri, FAQ, NOAA, USGS

https://patira.maps.arcgis.com/apps/dashboards/d89c5b039552464f8f04103f05ac889f 13
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Objective 1 continued 2 oy
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AGeneral information about United Kingdom.

An interactive dashboard for Vivli Atlas antibiotics data as of June 15th, 2023

To navigate the dashboard: Click region, country, or year to display and click on once to exit. Reset by clicking the blue reset button below the map

Country ' Number of isolates
Singapore

Slovak

Slovenia

South Africa
Spain
ure e

Sweden
Switzerland
Taiwan
Thailand
Tunisia

Turkey

Uganda
Ukraine
nezi

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Vietnam

https://patira.maps.arcgis. com/apps/dashboards/d8905b039552464f8f04103f05ac889f



Objective 1 continued 3

AGeneral information about Africa region.

An interactive dashboard for Vivli Atlas antibiotics data as of June 15th, 2023

To navigate the dashboard: Click region, country, or year to display and click on once to exit. Reset by clicking the blue reset button below the map

17

Country
Cameroon
Egypt
[e;ELES
Ivory Coast
Kenya
ETENY
Mauritius
Morocco
Namibia
Nigeria
South Africa
Tunisia

Uganda

2004 2005 2006 2007

2009

2010

Latin America and
the Caribean

2011 2012 2013 2014 2015

Number of countries per year

Middle East

2016 2017 2018

North America

2019 2020 2021

Number of isolates
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Objective 2
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AMR interactive GIS data analysis dashboard for Kenya and Uganda

A - - L L
Create an interactive GIS dashboard specific from Kenya and Uganda.
Antibiotics

Pathogen Family Country Gender Age Group |Speciality |Source |InlDut Patient |Year Erythromycin |Moxifloxacin |Imipenem |Levofloxacin [Ampicilin
Escherichia coli Enterobacteriaceae Uganda Male 1910 64 Year| General Unsj Endotrachea| No Information 2021 {Susceptible Intermediate |Resistant  [Resistant Resistant
Staphylococcus aureus Staphylococcus spp Uganda Male 0to2Years |Pediatric GejCSF No Information 2021|No Information [No Information |No Informati{No Information |No Information
Staphylococcus aureus Staphylococcus spp Uganda Female 1910 64 Year|Surgery Geng Gastric Absc{No Information 2021|No Information [No Information |No Informati{ No Information |No Information
Klebsiella pneumoniae Enterobacteriaceae Uganda Male 19to 64 Year|General Unsj{ Endotrachea|No Information 2021|Susceptible Susceptible Resistant Resistant Intermediate
PseudomoNo Informations aeruginosa |Non-Enterobacteriaceae |Uganda Male 19to0 64 Year| General Unsf|Endotrachea| No Information 2021|Susceptible No Information |No Informati{ Susceptible Susceptible
Klebsiella variicola Enterobacteriaceae Uganda Male 65 to 84 Year|Medicine Ge|Sputum No Information 2021|Susceptible Susceptible Resistant  |Susceptible Resistant
Staphylococcus aureus Staphylococcus spp Uganda Female 19to 64 Year|Surgery Geng Abscess No Information 2021|No Information [No Information |No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Uganda Male 19to 64 Year|Other Respiratory: {No Information 2021|Resistant Intermediate |Resistant Intermediate [Susceptible
Staphylococcus aureus Staphylococcus spp Kenya Male 13to 18 Year| Pediatric GejBlood No Information 2021|No Information [No Information | No Informati{No Information |No Information
Escherichia coli Enterobacteriaceae Kenya Female 191064 Year|Surgery GengSkin: Other |No Information 2021|Susceptible Susceptible Resistant Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 191064 Year|General Uns{ Endotrachea|No Information 2013|Susceptible Susceptible Resistant Resistant Resistant
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric GejBlood No Information 2021|Susceptible Susceptible Resistant Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Other Abscess No Information 2014|Susceptible Resistant Resistant Resistant Resistant
Acinetobacter nosocomialis Non-Enterobacteriaceae |[Kenya Male 191064 Year|General Unsj Endotrachea|No Information 2014|Susceptible No Information |No Informatiq Susceptible Intermediate
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 191064 Year|General Uns{ Endotrachea|No Information 2021|Susceptible Susceptible Resistant Resistant Resistant
Escherichia coli Enterobacteriaceae Kenya Female 19to 64 Year|Surgery GengLiver No Information 2013|Susceptible Susceptible Resistant  |Susceptible Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Male 0to2Years |Pediatric Ge{Wound No Information 2021|Susceptible Intermediate |Resistant Resistant Resistant
PseudomoNo Informations aeruginosa |Non-Enterobacteriaceae |Kenya Male 0to2Years |Pediatric Ge{Wound No Information 2013|Susceptible No Information |No Informati{ Susceptible Susceptible
Klebsiella pneumoniae Enterobacteriaceae Kenya Female 0to2Years |Pediatric GejBlood No Information 2021|Susceptible Susceptible Resistant Intermediate [Resistant
Acinetobacter baumannii Non-Enterobacteriaceae [Kenya Male 19to 64 Year|General Unsj{ Endotrachea|No Information 2021|Susceptible No Information |No Informati{ Resistant Resistant

Pathogen Moxifloxacin

No Information

Source Erythromycin
Acinetobacter baumannii
Acinetobacter nosocomialis

Citrobacter freundii

Intermediate R Susceptible
Citrobacter koseri

Imipenem Levofloxacin

e Noinformation

Enterobacter asburiae
Enterobacter cloacae
Enterococcus faecalis

Enterococcus faecium Resistant F—

Ceftriaxone Ampicilin

samples

Intermediate  No Information  Resistant Susceptible

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

AMR interactive GIS data analysis dashboard for Kenya and Uganda

To navigate the dashboard: Click on species, country, source, antibiotics, etc, and click once to exit. To reset, click on the blue reser button below the map

Pathogen
Acinetobacter baumannii
Acinetobacter nosocomialis
Citrobacter freundii
Citrobacter koseri
Enterobacter asburiae
Enterobacter cloacae
Enterococcus faecalis

Enterococcus faecium

samples

722
|

Kenya Uganda

Abscess
Bronchoalveolar lavage
Burn

Colon

Endotracheal aspirate
Genitourinary: Other
Liver

Peritoneal Fluid

Skin: Other

Ulcer

Urine

Source

(=)

Erythromycin

Intermediate  No Information Resistant Susceptible

Imipenem

Intermediate  No Information Resistant Susceptible

Ceftriaxone

. - .
e — -

Intermediate  No Information Resistant Susceptible

) .
350 N

Female

Moxifloxacin

Intermediate  No Information Resistant Susceptible

Levofloxacin

Intermediate  No Information Resistant Susceptible

Ampicilin

Intermediate  No Information Resistant Susceptible

UGANDA

°Karnpala

Kisumu
o

17 fc o mmm——

Esri, USGS | Esri, TomTom, Garmin, FAO, NOAA, USGS Powered by Esri
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Alnteractive GIS dashboard, Uganda (E.coli)

Objective 2 continued 2

AMR interactive GIS data analysis dashboard for Kenya and Uganda

To navigate the dashboard: Click on species, country, source, antibiotics, etc, and click once to exit. To reset, click on the blue reser button below the map

Pathoaen

Klebsiella pneumoniae

Klebsiella variicola

samples

Uganda

Endotracheal aspirate

Respiratory: Other

Skin: Other

Source

Erythromycin

No Information

Imipenem

Susceptible

Ceftriaxone

Resistant

°

Female

AFRICAN SQCIETY FOR LABORATORY MEDICINE

Moxifloxacin

No Information

Levofloxacin

Intermediate Resistant Susceptible

Ampicilin

Resistant

UGANDA

Kampala
Kisumu
o

(4]

s/dashboards/al324c58e49e4561ac9505936db7743a

@,
[ ) ‘ &
AMR
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https://patira.maps.arcgis.com/apps/dashboards/a1324c58e49e4561ac9505936db7743a

Objective 2 continued 3

AFRICAN SQCIETY FOR LABORATORY MEDICINE

Alnteractive GIS dashboard, Kenya (E.coli)

AMR interactive GIS data analysis dashboard for Kenya and Uganda

To navigate the dashboard: Click on spec

Pathogen

Citrobacter freundii

Enterobacter cloacae

Klebsiella pneumoniae

Proteus vulgaris

samples

41
. .

Kenya  Uganda

es, country, source, antibiotics, etc, and click once to exit. To

Source

Abscess I
Blood I
Colon I

Endotracheal aspirate .

Gastric Abscess .
Intestinal: Other .

Respiratory: Other I

Skin: Other -

Urine

Wound

reset, click on the blue reser button below the map

Erythromycin Moxifloxacin

No Information

No Information

Imipenem Levofloxacin

Susceptible

Resistant

Intermediate.

Susceptible

Ceftriaxone

Intermediate Resistant

Ampicilin

Susceptible Resistant

”" UGANDA
OKlsanganl " OKampala | KENYA
i

Nairobi
o}

OKigali City
Esri, USGS | Esri, TomTom, Garmin, FAO, NOAA, USGS Powered 5

https://patira.maps.arcgis.com/apps/dashboards/al324c58e49e4561ac9505936db7743a
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Objective 3 7

AFRICAN SQCIETY FOR LABORATORY MEDICINE b

Generate a simulated dataset specifically for Kampala, Uganda.

g LUIPUWET Y PIVGE AIVIN NSITET LI MUY . s | YWWSHLUIHIG VNS NSI3Taluil oun_mwin

An interactive dashboard with simulated data for Kampala, Uganda

To navigate the dashboard: Click on species, region, source, antibiotics, etc. click on once to exit. Reset by clicking the blue reset button below the map

Species
Acinetobacter baumannii
Acinetobacter nosocomialis
Citrobacter freundii
Citrobacter koseri
Enterobacter asburiae
Enterobacter cloacae
Enterococcus faecalis
Enterococcus faecium
Escherichia coli
Haemophilus influenzae

Haemophilus parainfluenzae

Samples

670

Male 343

Female 327

Abscess

Blood
Bronchoalveolar lavage
Bronchus

Burn

Cellulitis

Colon

CSF

Endotracheal aspirate
Gastric Abscess
Genitourinary: Other
Intestinal: Other
Liver

None Given
Peritoneal Fluid
Respiratory: Other
Skin: Other

Sputum

Ulcer

Urethra

Urine

Wound

Bweyogerere  Kira

Source

o
o

Nakawa Namirembe

Kyambogo  Lugala

Ampicillin

Intermediate  No Information Resistant Susceptible Intermediate

Erythromycin

Intermediate  No Information Resistant Susceptible

Wakiso

2019 2020 2021 2022

Intermediate  No Information Resistant

Doripenem

No Information Susceptible

Amikacin

Susceptible

Municipalit
Namugongo
Seeta
Ntin .
Bukesa Nak’a

K. mpala
Rubaga

Kawempe

Kansanga

Kitebi




Objective 3 continued 1 :
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A Information from Klebsiella aerogenes.

An interactive dashboard with simulated data for Kampala, Uganda

To navigate the dashboard: Click on species, region, source, antibiotics, etc. click on once to exit. Reset by clicking the blue reset button below the map

Species Source Ampicillin Doripenem

Enterococcus faecalis

Enterococcus faecium
Escherichia coli
I Respiratory: Other
Haemophilus influenzae _

w : : .
tiaemophilus parainfluenzae Intarmediate Resistant No Information

Erythromycin Amikacin
Klebsiella oxytoca

Klebsiella pneumoniae
Klebsiella variicola

Morganella morganii

Neisseria gonorrhoeae

No Information Intermediate Susceptible

Samples
Kir

Municipality
N
Wakiso Kawempe P
Seeta

: Ntinda
Bukesa Nakawa
Bulaga
@ Kampala
Rubaga
i Kyengera Kansanga

Kitebi
Female 1




Objective 3 continued 2

A Information from K. aeroaenes

An interactive dashboard with simulated data for Kampala, Uganda

To navigate the dashboard: Click on species, region, source, antibiotics, etc. click on once to exit. Reset by clicking the blue reset button below the map

Species Source Ampicillin
Citrobacter freundii
Citrobacter koseri
Enterobacter asburiae
Enterobacter cloacae

Escherichia coli Intermediate Resistant

Respiratory: Other Erythromycin
Klebsiella oxytoca
Klebsiella pneumoniae

Klebsiella variicola

Morganella morganii

Proteus mirabilis

No Information

Samples

2
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Doripenem

No Information

Amikacin

Intermediate Susceptible.

I Kira

! Municipality
\ ] ‘Namugongo

Wakiso Lermz

TR0 Ntinda

Nte Seeta

Bukesa

Bulaga
C Kampala
Rubaga

Nakawa

Kyengeral] Kansanga

Kitebi
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Impact of interactive AMR GIS dashboards

AComprehensive and Versatile Tools
U Designed for AMR data exploration and analysis.

U Suitable for researchers, policymakers, and healthcare professionals.
AWide Range of Functionalities
U Provide access to healthcare, public health, demographics, and economics

datasets.

U Centralized hub for easy access and analysis of aggregated and organized
datasets.
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Impact continue 1 r:
AFRICAN SOCIETY FOR LABORATORY MEDICINE .

AData Exploration and Analysis
U Allow users to perform complex queries and conduct in -depth analyses.

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

ACross-Country Comparisons
U Facilitate the identification of similarities and differences between countries.

U Support the examination of the impact of policies and interventions in specific
countries.
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Impact continue 2 oy

ADecision-Making Support
U Policymakers can use insights to inform decision -making processes.

U Help evaluate the effectiveness of strategies and identify areas needing
Improvement.

U Aid in developing evidence-based practices, policies, and interventions.

AEmpowerment through Data

U Empower users to derive valuable insights from AMR datasets across multiple
countries.

U Support evidence-based decision-making and improvement of AMR research
worldwide.
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Integrated solution in OneHealth oy

Background

AKey Challenges in Animal Breeding Across African Regions.

Lack of breeders . . .
Poor administrative and
platform . .
organizational

structures

l s i \K\

Low rate of ] Dr. Christian Tiambo (ILR]),
investment Shmate Green Gold AgroVenture
I change

Lack of long > REGIONAL Lack of Standards
term plans CHALLENGES and Open Data
Access

One Health implication of
‘ improved breeding and system

intensification Ms. Peace Aber (MAGMA)

AChallenges in animal breeding and One Health implication in Africa.
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African Union Animal Resource Seed Centres of ExcellenceARRSCoOES

AWest Africa (CIRDESHnbo Dioulasso, Burkina Fso

ASouthern Africa (Department of Agricultural ResearcBaorone,
Botswana.

A Eastern Africa (National Animal Genetic Resource Centre and Data Bank in
Entebbe, Uganda

A Central Africa (University @fschang, Camerodn

ANorth Africa (Banque Nationale de Gene3umis, Tunisia
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One-Health: Animal seeds continued 1

Innovation to track and trace dissemination of animal seeds and associated
pathogen surveillance in Africa

A Simulated data
u African countries

A Animal breeding
U Livestock (Cattle, donkeys, pigs, chicken, ducks, fish, etc.).
U Breed (Jersey, African catfish, local pigs, etc.).
U Animal seeds (Dams, day old chicks, embryos, semen, etc.).

A One-Health
U Pathogens (Bacteria, fungi, virus, etc.).
U Source of pathogens (environment, human, plant, and animal).
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