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$88 M over FY21-25 | 38 awards across 22 African countries + U.S.

Research
e 7 Research Hubs

* 13 Partnership for Innovation Projects
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Capacity Building
e 7 Research Training Programs
® 6 Education Programs

.

ELSI
e 4 Ethical, Legal, and Social Implications
Research Projects
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DS-1 Africa Awards
and Collaborating
Countries in Africa

. * Coordinating Center

Ecosystem
e eLwazi Open Data Science Platform J




DS-l Africa Awards
and Collaborating
Countries in Africa

DS-I Africa Programs
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Public Health:

Climate Change
Environmental Health
Social Determinants
Pathogen Surveillance
Risk Prediction
Infection Dynamics

Antimicrobial Resistance

Genetics:
PGRS (Pharmacogenomics)
Food Safety:

Food systems (related to
foodborne iliness and safety)

Zoonoses & Food Borne
Infections

Clinical Areas:
Multimorbidity
Surgery & Injury

Food systems (related to
nutrition and dietary
impact on health)

Cervical Cancer

Eye disease

Mental Health

Maternal & Child Health
Orofacial Clefts
Congenital Heart Disease

Colorectal Cancer



Research Hubs

Each Hub:

 Applies data science to
develop new solutions for
critical health problems

e Brings together multi-
disciplinary expertise

 Engages partners from
government and private
sector

’ "'T_F'DS-I Africa

‘ Data Science for Health Discovery
and Innovation in Africa

RESEARCH HUBS

Africa

Uganda

n the United States of Americo

';' Ds_! Africu ‘ m) National Institutes of Health

CAMRA* | Grant Number: 5U54T
Combatting Antibicrobiol Rosistones in Alricn Using Dot S<iner
Data Types: Demagrophic, Clinkcal /Phenciype Climiate/Genomic
Platform: slwaz, NCEI
Capacity Buildings Training on Boceral Sequencing & Bicinformatics
Focus Arsas: Artmicrobiol Residance in lnvanive Bacteria

Redeamerts University
M

Contact Pl Christion Hoppi

,

INFORM Africa* | Grant Numbar: 5US4TW012041.01
Rcko of Dota Streams In Informing Infection Dynamics in Alica
Datas Typest Demagraphic, Surveilance, ClinicalPhenatype,

Ervironmental, Chmate, Genomic, Image
Platform: Dropbos
Capasity Building: Rusearch Ethics, R
Science Communication
Focus Areas: HIV, COVID-17,
Popukation-Scole Dk Seams
Institute of Human Virslogy - Higena

Contact Pi: Alash'le Al

B i

Mathod:,
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= g / Focus Areas: Moternal/ Niwbam /Child Meriol Healh
: Aga Khan University - Kemyo
Contact Pl: Amina Absbakor

UZIMA-DS* | Grant Numbar: 551
UtiliZing hecith Information for Mecninghi impat in Eot Africa
through Data Scisnce
Data Typas: Domagraphic, Survelionce, Chnical, Phenalype,
Environmental, Geospatial
Platform: Azure
Capacity Building: Azure Taining, Dats Joumalism,
Sciontific Wriling, Research Management Foundatans

MUDSReH"* | Grant Number: ¢

r'('J MIUST Data Science Resecrch Hub
= Data Types: Demogrophic, Survedliance, Clinieal, Envi I, Image,
/ Gompatial
/ Platfarm: Googls Cloud Platform
Capac ilding: Impl ion Scienc, il Conduet of

Rasocrch, Scienific Mamuscript Witing, Grant Writing
Focus Areas: DCPA, Brenst Cancer
Mbarara University of Sciance

and Technology
Uganda

Contact Pl: Fred Koggwa

12087.03

D-SINE* | Grant Number:
Hamuessing Do Science to Pramote Equity in Injury and Surgery for Africa
Data Types: Damegraphic, Surveilonce, Clinizal /Phenotype,

Ganamic, Cartext of Injury
Platform: HFC
Capacity Building:
Focus Arsast Injury, Troumn, Surgery, Health Equity
University of Busa ~ Comaroon

Contact Pl: Mefire

012077

MADIVA® | Grant Number:

MADIVA (Multimeebichty in Africe: Digital innevation,
viswalisation and opplation]

Date Typas: Demographic, Survelllonce, Clirical /Phenatype, Genomie

Platform: WIT5 Cluster
Capacity Building: Scientific Wiifing, Groné Proposal Wiriting,

Rasecrch Governance, Qualitative Daba Analysis, Community and

Stokeholdar Engogement, Ethical and Regulotory liues
Focus Areas: Mulfimerbedity, Polygenic Risk Scores
WITS Health Consarfivm (PTY), LTD
Seuth Africe

Contact Pl: Scott Hazelhurst

03

HE2AT® | Grant Numbar: 5Us41W0
Devsloping data science soluticns to mitigate the heclth
impach of dimate change in Afrca: the HEZAT Canter
Data Types: Demographic, Surveidance, Chnical/Phenalype,
Ervironmental, Chmete, Geospatial
Platform: LICT HPC

Capacity Building: Data M , Mata-data Principles,

ag
Climate MHealth Data Analysis, Dofa Visualisabion, Data Sharing
Focus Areas: Climato Change
WITS Health Consortium [PTY], LTD -
South Alrico

Contact Pl: Matfhe




Research Projects

RESEARCH PROJECTS

Niche Research Questions

» Congenital heart disease

» Malaria diagnosis & surveillance
« PGRS

* TB Transmission

( DICE" | Grant Number: 1U01E5034147.01
senroging Deta Scisnce ications b Imprewe Children's Erirerenentol
o Hu:lﬁ-P‘r Sub-Sakaran Alica
Focus Areas: Chidren's Hedlth, PME 5 Expoture
Building: Healih Dot Scienca Coposty
University of Capa Coast - Ghano

Contact Pl: Adelodza Amegah

" DS Iﬁf”ca | m)ﬂnnonal Institutes of Health

Arkh hy o Tl

[ CHD AI" | Grem tombers 120141721790

| image.
wkention for concrnil bese] dach digaaiie i ub Sehcrm Akt
Focus Areast Conguniksl Hoorl Defuch, Echocordography
Capacity Building: Echocardicgrophy Seons

Health Ressarch Foundation - Comeroon

Aminken;

Contact Pl

» Pediatric HIV
» Complex Variant Analysis
» Developmental Disorders

i8i0
e s e
Focus Areast Makosia, Micrescepy
Makorare University Calloge of
Haalth Sclances - Uganda

{ DS-1 Malaria® | Grant Mumber: 100188035

Contact Pl:

» Early Risk Prediction
» Colorectal Cancer
» Blood cell traits/disease prediction

BCX-Africa® | Grant Number: 1001H17218001 |

BCX-Alrica: Utlizing datn seisnen 1o svaluate tha aplicchilin of blaod
ool troits polygenic risk scores for disese predicion in Affico
Focus Areas: ilood Cel Traifs, Diseose Prodiction
‘ Capacity Building: Scientific Trairing
Uganda Virus Ressarch Institute - Ugande

Contact Pl: Segun Falums

 Air pollution/Maternal & Neonatal
health

4

DS-IAFRICA-TB* | Grant Humber: 11

K01 TWO 1 253401
Tuberoulosis in households with infectious cses in Kampala city:
Hamessing beuth ot science bor new invights on TB fransmasicn and
frecimant responas
Focus Aress: Tuberoulosis
Capacity Building: Machina Learming Algsrithm
Makerors University College of
Health Sclences — Uzanda

Contact Pl Dovid Kaoteets

GCAP*
Ganome-wids charaderization of comples voriant
and their phenatypic affech in Africon pes‘)n defion

Grant Number: |UL 4
Focus Areas: Gershic Varionh

Covanant University - 14

( DDD-Africa® | Grant Number: 10 14537

\/

Adbvancing discovry for devdopmentol dm:fdus
analysis of the DOD-Alrica mscoren
Focus Areas: Drvlopmant Ditordors
Copacity Bullding: Ceranic Eiort for Global Heolh
WITS Health Consartium (PTY), LTD - Seut Al

—

INSITE* | Grant Number: 1U01TW01 252601
INncwative dota Scinnce 1o Impact fhe TB Epidemic
Focus Areas: Tubercuiosis
Capacity Building: Data Infrastruchre,
Dato Hormanksation Hlatksrm
Univarsity of Cape Town = South Africs

Contact Pl: Emma

ILERA® | Grant Number: 100117218201
Ieegrated models for Early Ritk prodiction in Africa LERA] study
Focus Areas: Cardio Metcblic Diseave, Rink Prockeion Meskdh
Capacity Building: Fubbc Hoolth Intervmnion
WITS Health Consartium (PTY), LTD - South Alrco

Contact Pl: Ananyo ¢

CHEAQI-MNCH" | Grant Number: 1U01F &0
CHaroctorizing Effects of Air Quality In Matomal, Newbom and Child
Hedlth: The CHEAGHEMMCH Reseanch Project
Focus Areast Air Polhifion, Matemal & Neosatol Health
| Centre/Sexual Hn’umv Aid Res/Timbabwe

Irpreve M:hr’]knmmrMm«HN
Focus Areast HIV, Tubereukons
Copacity Bulding: Becranic Heclh Recorch, Mull-Omics Dot

ging artifiial intelligence/machine learning-based
ielized training and technelogy

is and prog of cel

cancer i Africa | Orant Nurmbeet

h
barriers for the diag

CAZ8785201
Foeus Areas: Coloredel Concer
Capacity Bulding: Diogrese Tk,
Heolh infrcstructurm, Open Sowren Soltwara
Aga Khan University = Keya

Contact Pl Monsoor Saleh



Each ELSI project:

ELSI

IMPLICATIONS PROJECTS

ETHICAL, LEGAL & SOCIAL

ol
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' DS" FAfricq | m Mational Institutes of Health

oon Aica
snzsnic
Uganda

*Prejoct han partner imtitices} in the Unised States of America

BridgELSI* | Grant Number: 5U01MH 12769303
Bridging Gaps in the ELSI of Data Science Health Research
in Nigeria
Aims: BridgELS| will evakuate current logal instrumants,

idelines and fr rks, their impl jien, and use

Conducts bioethical, legal, and
social science analyses of new
or emerging data science and
innovation issues in Africa
Engage key stakeholders and
community members
Collaborates with Research

el devalop new ond innevalive govemnance
fo support data science health ressarch in MNigeria.
Center for Biosthics and Research

Contact Pl: Tem

REDSSA*
Grant Number: 5U01MH 12770403

Research for Ethical Data Science in Southern Africa
Aimst REDSSA has the overall cims of producing new
knowdedge in regard 1o the ethical, legal and social
implications [ELSI) of conducting data science research, to
dovelop evidencebased, context specific guidance for the
conduct and governance of data science iniiatives such os
DS-1 Allrica, and fo strangthen the cullure of responsible data
scionce in Southern Africa

Stellenbosch University
South Africa

Contact Pl: Keymanthri Mocdloy

DS-1 Africa - Law*
Grant Number: SUD1MH1 2769003
Aims: D5 Africa Law has o broad jurisdiciional scope,
invalving 12 Afdcan nations. Fiva themes are investigated
1. mades of infermed corsent
2. the natura and content of individual
and community rights in genomic data
3. the use of persons’ geospoatial data
for public health surveillance
4, cross-border sharing of dota
5. the use of data as basis for Al

University of KwaZulu-Natal
South Africa

Contact Pl: Donrich Thaldor

PUBGEM-Africa*
Grant Number: 5U01MH127692.03
Public Lind ding of Big ds in G ics Madicing in Africa

Aims:

1} fo investigate models of public engagement and
preparedness for big data usa in health; 2} fo axplors the
roles and responsibilities of different siakeholder groups (data
providers, dota producers, data users, fundars, and research

Hubs to explore emerging
areas of ethical, legal, or social An

research ol -

ethics committees) regarding intellectual property, patents, and
commercial use of genomics big dota in health;
3} bo inveshigate public perceptions of big data in health ond
affifude towards governance of dala; 4] fo develop data
governance frameworks for big data-driven
innevation and health in Africa

University of Cape Town
South Alr




Research T

Each Training Program:

Trains African faculty

. Trains next gen
African data
scientists

. Develops and
implements new
MS/PhD curriculum

- DS-I Africa

{ Data Science for Health Discovery
and Innovation in Africa

raining Hubs

DS-CHANGE® | Grant Numbar: 5
Data Science for Child Health Mow in Ghana
Degree Programmes: Master's/ Doctorate

Biomedical Data Science and puklic health
Short Term Training: Informatics,
5/ Math ies, Epidemiclogy, Computer Science

. Mede: Foce-fo-foce
K N h University
of Science and Technalogy
Ghana
R Contact Pl: Chri inney

APHREA-DST* | Grant Number: SU2RTW01212303
Advancing Public Health Research in Eastern Africa through
Data Science Training

Degree Programmes: Master’s in Public Health
Dater Science

212803

Short Term Training: Public Hoalth Data Science
Mode: Face-to-face/online hybnd

Addis Ababa University/

Nairebi University - Fthiopia

Contact Pi: Kiros Berthane

%

| m) National Institutes of Health

Fwanda
Scuth Alrica
Tanzania

Uge
Zimbobwo

*Prasect has parinar inssitution[s] in the United States of America

DSSD* | Grant Number: SUZRTW01212103
MYU-Moi Dota Science for Social Determinants
Training Program
Degree Programmes:
Master's and Dectorale Dala Science fracks
Shert Term Training:
Made: Foce-to-facefonline fhybeid
Moi University - Keniya
Contact PI: Rumi Chunara

MakDARTA*
Grant Number: SUZRTWO1211603
Makerere University Daba Science Research Training lo
Strengthen Evidence-Based Health Innavation,
Intervention and Folicy
Degree Programmes: Maoster’s ond Dodlorofe
Short Term Training: Ethics in Big Data
Mode: Face to-face/online/hybrid
Makerere University - Uganda

WASHA Takwimu*
Grant Number: SUZRTWO1214003

Research Training in Data Science for Health in Rwanda
Degree Programmes: Master’s & Doctorate
Short Term Training: Syntheiic Data
Mode: Face-to-face/cnline /hybrid
University of Rwanda - Rwanda

Health Pricrilies in Africa

DST-HIRWA*
Grant Number: SUZRTWO 1212203

Made: Face-io-fuce/online/hybrid

Contact PI: Walaie Fawzi

Research Training on Harnessing Data Science for Global
Degree Programmes: Master's in Health Dale Science
Short Term Training: Heclth systems and food security,
dimate change and planetary health, gran-writing

University of KwaZulu-Natal - Sauh Afrie

COBIP"

Grant Number: 5U2RTW012131-03
Computational Omics and Biomedical Informatics Program
Degree Programmes: Master's and Doctorate in
Computaticnal Health Informatics.

Shert Term Training: Online graduate courses in
Biomedical Informafics af OHSU
Mode: Face-to-face/enline
University of Cape Town - South Africa

Contact Pl: Hocine Bendou




Research Education Projects

RESEARCH EDUCATION PROJECTS

DATICAN® | Gront Number: |UESE03545001

Dok Sciarice and Misdicol ks Analysis Training for kmpeoved Hadllh
Corn Dalvery in Nigaria
Capacity Buildingt Hackathors, Image Processing,
Curtent Resenrch in Dot Sciance

Focus Areas: Medicd Imoging, Data Science
Laagos State Uriversity Teaching Hospital - Ngeria
Contact Pl: Banjomin Aribisala

Research Education Projects
address very specific
training & education
challenges identified within
the Consortium. E.g,

GRASP* | Grant Number: 1U£5H117218301

Grarwing Dato scisnca Resecrch in Alvico to $imdote Frogress
Capacity Bullding: Dok Soens

Foeus Areas: Broin Healh
Colloge of Medicine, University of lbadan
Mg
' Contact Pl: Mayowa Owalabi

=
- F. :
2 _"‘ Ds- IAfnc? | m National Institutes of Health

Ghona
Keny=
M

*Froject has parinor ieatituticals] in she United Stotes of Amernica

SYNAPSE" | Grant Number: 1UESHLI 721810/

S¥Nthefic Hacléwars Dvda Fatiorm for Doto Science Training
Capacity Buildingt Sy Heohoor Dok, MOClra
Focus Arsas: Synthete: Dot
Mational University of Rwanda - fwanda

Contact Pz David Tumusiime

ENEZA® | Grant Nowber IUESIWOI253901 |
Enuzis Dot Sciuncu: Erfrancing Duaks Science Copobilty and Tool for
Health ir: East Africa
Capacity Building: Open Scisrce Shills & Tocks
Focus Arsas: Cloicol Proction, Heolth Ressanch & Fobcy
International Centre of Insect Physiclogy
Karyn

Contact Pl: Daniel Masiga

synthetic data generation

‘West Africa Center of Excellence for Data Science
Research Education® | Grant Number: 1UESTW01252601
Capadty Building: Processing Lorge & Comglex Datases,
Dutothon Traming
Focus Areas: Do Scence Training
Unidversity: of Schmees;
Toch & Toch of Bamake = hali

Contact Pl: Seydou Doumbia

{ Data Science for Health Discovery
and Innovation in Africa

" DS-I Africa
v

DS-ZOOFOOD" | Grant Number: 1LESTWO1256401 |
Applicotion of Dafa Scence to Buld Ressarch Capacity in Zooncses
ond Food-Borne Infections in Weat Afico
Capacity Bulding: Biciriomate, Pyl name, Drase Mockding
Focus Areas: Tooness, Food-Bome infecsans.
Collage of Health Scisnces,
University of Ghana = Ghana




DS-1 Africa Accomplishments

Innovation

« 185+ publications on topics like emerging ethical issues in Al and big data in Africa
» developed and deployed a scalable data-sharing gateway (https://elwazi.org)

» created an Al Chat Bot that helps researchers navigate data sharing regulations

Education

» launched health data science advanced degree programs at 8 African institutions

 training 120 students, 46 faculty, and 11 post-docs, including Ministry of Health staff

Collaboration
e 200+ partnerships developed and maintained

% e engaged with hundreds of data scientists, companies, NGOs, and government
staff through networking exchanges, workshops, and presentations




Training

Research cnmrdinfatnr DMAC Lead/Member
and Data Scientist |~ 4%

2% /

PhD student
43%

Mauritius
3%

Trainee role and nationality '.‘;s'ps-lAfrica




| DS-I Africa
Datathon
in Kigali,
Rwanda

Data Bootcamp
Mauritius




elLwazi ODSP-CC
ﬁ'ns -1 Africa | m),,m.. ——

Facilitate collaboration through

community building and

platform development:

. Facilitate working groups
and trans-network projects

e  Coordinate

CO m m u n Icatlo n elwazi Open Data Science Platform* D5-1 Africa Coordinating Center*
. Grant Number: 5U2CEB03222403 Grant Number: 5U2CEB03222403
*  Scope potential partners e »y
Bisinfermatic k)ﬁuzms ience Skills, Clou dI(_ mputing, ~ 8 J DmoMancgw:m L)aro Govehrnam
. _ Davloping Dota Science Curricul | Parmarships & Ovlread
*  Enable discovery of DS-| e G Mo o P
- e ers: 4

University of Cape Town

South Alnica University of Cape Town

Africa data sets

. Access tools and workflows
for cross-consortium
projects

Contact Pt Micola Mubder

L-n e




Overview of the eLwazi ODSP

* Provide support
related to data, tools
& compute ‘

* Implementation of Po——
DMWG strategy i 3
g
* Facilitate aterials
H"“b“‘ e | GBS SRN ]

implementation of

policies ,—- T TTTTTTTTT oo oo oo oo l_ _____ ‘

data governance
-
. elwazi User Workspaces
elwazi

e Search data

~

Biomedical

Expandabl

e to other

data, tools,

application
s

elwazi Data
Catalogue

Dictionary
Harmonization

® ® apping
U pipeline

nomic



Datasets

T, ENGLISH v O

iE Datasets

= Search
P

~ CATE

Air Quality 6
Climate o

Demographic & 27

Health

Genomic &

Image =X

Other 2
~ COUNTRIES

Benin o

Botswana 3

Burkina Faso o

Burundi o
Cameroon 1
Conga (the o
Democratic

Republic of the)

At Alhiirs n

~ PROJECT
BCX-Africa 2
CAMRA 2
CHD A1 1
CHEAQI-MNCH 1
D-SINE 1
LOD-Africa 2
DICE 4

DS+l Malaria 1

5

TYPE

Primary dataset 40

Secondary B
(Derived) dataset

~ STATL

Provides data pointers and metadata on diverse datasets leveraged within the consortium

ISy C1 pain

BN [ BEE O WEE O eI O NEe 0

HEZAT

HEZAT

MADIVA

MADIVA

MADIVA

MADIVA

MADIVA

MADIVA

MADIVA

MADIVA

MADIVA

MUDSReH

MUDSReH

UZIMADS

UZIMADS

UZIMA-DS

Name Category.

Alr Quality  Clmate
RP1

Demagraphic & Health
RP2 Demagraghic & Health
Verbal Autopsy Datasst Demagraphic & Health
NCD Demograghic & Health
Individus! SES indicatars Desnagraphic & Health
Heusehold assets Desmaraphic & Health
Individuats Demagraghic & Health
InvidualEvents Demographec & Health
Houseticlds Demmagraphic & Health
HHMemberships Demograpghic & Health
Location Demagraphic & Health
Madria - & Health
Madria - Images Image
::::::::J;m«iers mental S,
Student survey Demograghéc & Health
AKDM delivery tool Demograghic & Health

Secondary
[Derived)
dataset

Secondary
[Drarived)
dataset

Prirmary
dataset

Secandary
(Derived)
dotaset

Prirmary
dataset

Primary
dataset

Primary
dataset

Secondary
[Derived)
dataset

Primary
dotaset

Primary
dataset

Prirary
dntaset

Primary
ditaset

Prirmary
dataset

Prirmary
dataset

Frimary
dataset

Secandary
[Derived)

— =
Benin  Botswana  Bukina Faso  Camercon  Cate diivoire
Ethicpla  Gambia(the) Ghana  Kenys  Malawl  Higeria

30,000
Somalia  South Africa  Tanzania  the United Republic of  Ugands
Zambla  Zimbabwe
Cltedivolre  South Africa 10,000
Kenya  South Africa
Kenya  South Africa 51,023
Kenya  South Africa
Kenya  Soulh Africa
Kenya  South Africa
Kenya  South Africa
Kenyn  South Africa
Kenya  South Africa
Kenyn  South Africa
Kenya  Uganda 5000
Kenya  Uganda 5000
Kenya 527
Fenya 400
Kenya  Tonzania  the United Republic of 13,000

M COLUMNS & EXPORT

Data Use Conditions.

Health or Medical or Biomedical Research (HM8)

Health or Mecical or Blomedical Research (HMB)

Health of Medical of Biomedical Resesrch (HME)

Health or Medical or Biomedical Research (HVE)

Health or Madical or Biomedical Research (HMB)

Health or Medical o Biomedical Research (HMB)

General Research Use (GRE)



elwazi pilot plaiform for federated analysis

- To show a proof of concept of data sharing and
compute across African facilities using GA4GH standards
- We used the 1000 Genome data and selected the ACE2

£ % vesrons/osacomen region from the full genome CRAMs
- - Data was divided into four batches hosted in DRS servers
% \ . - at corresponding instances (llifu (SA), ACE lab (Mali),
ACE lab (Uganda) and UVRI (Uganda)
'“fg“ - A user queries the Data Connect server, select the DRS
CRAM objects based on the query and submits IDs to a
WES endpoint

- The WES endpoint will process some stats on the CRAM
files and generate a combined MultiQC report.

ha-South |, 7%
M | B4

WES /' DRS [ Data Connect | Passport Broker



Workflow Execution Service (WES)

Data

Connect

® A standard protocol for running the
same genomic data analysis in
different environments and obtaining
the same results,

Analysis can be performed without

moving the data.

Request

P St o Worklow (s o)

WES server

Dockstore’s
TRS API

Receive workflow



THE 4th

DS-1 AFRICA

CONSORTIUM MEETING

----------------------------------------------
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Stakeholder engagement in
the creation of visualization
tools to support multimorbidity
management at district and
health facility level

Chodziwadziwa Kabudula

MADIVA Research Hub

Multimorbidity in Africa: Digital Innovation, Visualization & Application



J

Research Hub Settings

NAIROBI

African Population and Health
Research Centre (APHRC), Kenya

20000 1 1 Million + follow-up visits
18690
18000 in Agincourt since 2014
16000 1
£ 14000
2
® 120004
o
5 100001 9484
MPUMALANGA [}
ke 8000+ —
MRC/Wits Agincourt Research Unil € N = 28311
Mpumalanga, South Africa Z 6000+
4000+
20001 1597
ol == _— % o e e
T T T T T T T T T
o & 3 > > N @ & < )
NN & & & N o 5 ¢ § (@&
M ADIVA &S &

Health condition / service



Rationale for Stakeholder Engagement

Ensure dashboard

Enhance at district and facility levels.
Promote a sense of responsibility.

Build for data-driven decision-making.
Encourage for tool
improvement. AN

M ADIVA



Engagement Process

Engaging with senior health authorities to get political buy-in

Health facility visits

Requirements gathering workshop with key stakeholders (reference groups)
Develop initial wire-frames

Review requirements with stakeholders via wireframes

Refine wire-frames and design logical flow

Design the data layer, functional layer and user interface (Ul)

Implement design

O o NO ULk WwDNPRE

Review initial operational version with stakeholders

10. Deploy, evaluate and refine MADIVA



Stakeholder Identification

Bushbuckridge, South Na|rob| Kenya

Ministry of Health/National NCD Unit

Africa y /

e Mpumalanga Provincial Department of * Nairobi Metropolitan Services, County
Health Government and City County Health

Management Team

e District DOH (Bushbuckridge)

e Sub-County Health Management Team
e Health facility administrators

e Health facilities administrators
e Healthcare professionals

 Healthcare professional.

e  Communities PN

e Communities
MADIVA



Requirements gathering workshop with stakeholders

With a facilitator, groups brainstormed a list of information used in each workflow

For each element of information:
What are its units of measurement? Is it quantitative or qualitative? Time-scale? Labels? Max? Min?
How might it be represented on a dashboard?
What data would be required to provide this information?
How important is it? [Essential, useful, nice-to-have]

¥ ml:)‘fs%;uv\ InFo o~
S Chinie Lak

On a flip chart draw a set of dashboards — present, soon, future




Reviewing Wireframes with stakeholders

Presented initial wireframes to senior management from Health
Department — Nov 2022 — Wits Rural

Revised wireframes based on feedback received

Presented revised wireframes to Senior Management Group —
February 2023 — Mkhuhlu (near Nelspruit)

Revised wireframes based on feedback received

ClinicY Sol sues M Clinic ¥ has been flagged ClinicY Some major issues M Clinic Y has been flagged
of ca ra 37 times this month . of concern overall 37 times this month
Detailed View - - e . Detailed View

Follow ups are not Follow ups are not >
= an issue of concern [ New Note ] an issue of concern 4] New Note

& Follow Ups

RV M i Twice (12) 15 Oct - 27 O« v Q - attended
100 Cases issed Twice ct ct O - Missed

e 0000000000000
e 0000000000000
e 1000000000000




Reviewing initial operational versions with stakeholders

Total Total Male Total Female
E paents 4534 d ptens 1135 Q' patenss 3699 Number of patients with chronic conditions by age range

WY Hoereion [ Disbeces [ TE

Annual count of patients by condition

-

Murmbaer of 3
Ié
[
&
&

Conditions

Patients Diagnosed with HIV and Hypertension Conditions per Year Patients Diagnosed with HIV and Hypertension Conditions 2024
L4 dC ik d O

== HV = Hypertention B = [ Hyperemion

1573

Intersection Size

1800
1800
140
1200
1000
&0
2]
40
20

L}
I‘N- Hypertension
] viabetes o

1500 1000 500 0
Set Size ey e ety e e




Challenges and mitigation strategies

Challenges Strategies
* Time constraints e Simplify tools for non-technical users.
* Resource intensive e Incentives for participation.

e Limited technical skills among users ¢ Ongoing technical support.
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Differentially Expressed Transcripts in HIV-TB Coinfected Children from East and Southern Africa Reveal Neutrophil Function Enrichment
and Small Distinct Transcrlptlonal Signature via Machine Learning
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Miethods and Waterias

* HIV is the biggest risk factor for TB.
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The pathophysiology of the two infections is not well
understood.

* HIV and Mycobacteria tuberculosis infection cause
changes in alternative splicing (AS) in macrophages and
CD4+ cells (Byun et al., 2020; Kalam et al., 2017).

« Different gene transcripts arise from alternative splicing.

+ Differentially expressed transcripts (DETs) may be
biomarkers for HIV-TB coinfection.

To identify and characterize differentially expressed
transcripts in HIV-TB coinfected children from three Sub-
Saharan African countries.

« HIV masks TB presentation causing a diagnostic dilemma.

Study sites
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* Upregulated DETs cluster the samples by condition.

Uganda Southern Africa
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« Pathways of DETs are enriched for immune functions —
top of which include neutrophil degranulation.
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* 10 DETs are shared between Uganda and Southern
Africa, including PRTN3, OLFM4, LTF, and MMPS.

+ Shared DETs are predominantly enriched in secretory
compartments.
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* Using Machine learning, 11 and 18 features (transcripts) are
able to differentiate HIV-TB coinfection from HIV mono-

infection in Southern Africa and Uganda respectively.

Southern
Africa

* Upregulated DETs in HIV-TB coinfected children are
predominantly from genes involved in heutrophil functions
among other immune functions.

+ Region specific DET based transcription signatures
prioritized using machine learning are able to delineate HIV-
TB coinfection from HIV mono-infected.
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Promote partnership and outreach through the

Data Science for Health in Africa Networking Exchanges
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Consortium Meetings: 4th DS-I Africa Consortium Meeting, Mauritius

dsi-4th-consortium-meetin Steerlng C omm ittee Ens_l



https://dsi-africa.org/dsi-4th-consortium-meeting
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Foster Innovation through the

DS-I Africa Ideathon Competition

Team 4: intelliRay: A radiologist in your pocket

intelliRay promises to revolutionize diagnostic
practices in underserved regions. The initiative aims
to bridge the critical gap in radiological expertise and
technology, particularly in remote and resource-
limited settings where the burden of respiratory,
cardiovascular, and occupational diseases is most
acute.

Team 1: Omics Data Hamornization — Developing a
big data management pipeline using machine
learning

Proposed a machine learning framework for omics
data harmonization

Team 2: SAVE ME mobile phone application for road
traffic crash response in Cameroon

The "Save Me" app aims to revolutionize emergency
response to road traffic injuries by
leveraging technology to provide immediate first aid
guidance, optimize ambulance routes, and
facilitate rapid communication between the public
and healthcare providers.

Team 7: Integrative Approach to Predicting Fasting
Blood Glucose Levels and Developing a Community-
Driven Mobile Application for Diabetes Prevention
and Management

Develop an app to predict diabetes

Z

Mamadou D. Coulibaly

Univarsity Chnical Research Canter, Bamake, Mall

Wast Africa Cents

Bicinformaticians/Data Manager

“This ideathon allowsd me te work witha
multidizeiplinary team to develop a project idea. it
\was a very anriching exercise. | appraciated the
fact that we had enough time 1o work and we
fited from the assl of i
mentors. It ks time to thank the entire team of the
organization, the mentors and DSI-Alrica for
taking this initiative.”

Kaleab Woldemariam
Udacity (student), Addis Ababs University, Ethiople
[Alumnus)

Science (MSc in Remote Sensing and
GIS, MA in Environmental Studies),
Programming in Kotlin (Android),
Python, SQL, JavaScript and
Al/Machine Learning (Certificates)

We i the diversity of i in
Data Science Africa projects. We are happy that
we won 3rd runner up! The Judges' and Mentors’
suggastions werae valuable and positive. Qur [dea
impacts > 300 million diabetes patients
worldwide. The ideathon was a great catalyst for
cooparation among Africans.”

Dativa Pereus

of Nairobi - Kenya and Muhimbii University

lih and Allied Sciences - Tanzania

Genomics/Bicinformatics

“What | liked about the Ideathon was that the
Ideation process created a space to connect and
engage with people from ditferant disciplinas and
locakities, and we committed ourselves to

making it possible. -

Theresia Mkenda

Mwenge Catholic University, Tanzania

Mathematical and Statistical Modelling
(PhD)

“The way they first prepared us through a series
of trainings before asking us to submit a
proposal.”

Osuolale Olayinka

Depariment of Biskogical Seience, EEzade University,
llara-Mokin, Onda State, Nigeria

Microbiologist

“What | like about the ideathen: | love that we
could do a transberder collaboration without the
barrier or limitation of languages, timae
differences, and busy schedules.”

Verrah Otiende

USIU-Africa

Computational Statistician | Data
Science Educator

“The creativity and innovative thinking that
shaped each phase of our project were truly
standout aspects, The judges’ and mentors
insights were invaluable, and it was rewarding to
80 our project’s relevance and impact
recogmized. This experience underscored the
power of collabaration and the effectiveness of a
community-driven approach in tackling
challenges.”

Cherlynn Dumbura

Place Alort Labs, Midlands State University

Data Science and Biostatistics

“The DSI Africa Ideathon offered me a valuable
apportunity for multidisciplinary team
collaboration and access to mentors who
provided invaluable guidance in refining ous initial
idea.

A
Rukayat Tijani

#gos State University

Al Machine Learning

-l
¥ ps-1 Africa

g Doin Scence for et Discovery
and Innovation in Africa



Next Virtual Networking Exchange — April 30, 2025

mFeature and promote DS-I Africa
Projects

Data Science for
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THE 4th

DS-1 AFRICA

CONSORTIUM MEETING

----------------------------------------------

Innovative Data SciéF\&e
to impact the TB
Epidemic (INSITE)

Progress with Data Platforms

Presented by: Emma Kalk
Centre for Integrated Data & Epidemiological Research

School of Public Health
University of Cape Town



Setting: W estern Cape Province, South Africa

TB annual prevalence: 681/100,000
TBinc.in women living with HIV:
Pregnancy: 1127/100,000 person-years
Post-partum: 1447/100,000 person-years

Antenatal HIV prevalence: 16.3%

Northern Cape

Poorly performing TB programme

Drug-resistant TB:
New & repurposed drugs are routine in pregnancy

| Ndlovu, DHB 2024; National TB Prevalence Survey 2021; Sugarman, NEJM. 2014; Odayar, JTBLD. 2018
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Metadata Harmonization Tool

Inputs
Dataset . :
Variables
(CSV) .I:.'F,DS-I Africa
: Easy to use LargeL Metadata Harmonisation Tool
Frejeer intuitive i
.' — recomim
Sgeiac streamlit Ul using """n__m 5
RawData
(optional) e ’
Developed by HE2AT project, e e
being further developed with

elwazi to make it more generic
& more widely accessible



PHDC

Health information exchange
Multi-evidence approach
Manage large datasets to support visualization

Multiple stakeholders

THE 4th
D§'I AFRICA, National Institutes of Health
CONSORTIUM MEETING g Dcomer ot Hosth




Data Pathways

Data Centre
m=jp retrieves data from
source systems and
consolidates and
makes inference

Patient-level health records
captured into routine
information systems

Patient seeks

health care, folder =l
is retrieved or
created
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. = Diseose
et registorn
— [N

Folder number used on
all records
Ty

Reporting

-
Actionable reports,
dashboards and
patient management
tools accessible to
those responsible for

patient follow up &
datasets available
for analyses

-
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PHDC Databases

(Behind SITA firewall)
OpenlHP/SPV application databases

Sources Imported

Data sent as FHIR documents via HIE, e.g. OpenHIM
Holding, staging and
archive databases

Workflow DB

Data pushed into SQL server by source system Main patient and clinical data store

Patient
+  Copyof the PMI
+  Mortality & Births
*  De-duplicated PMI
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Proportion of prqect type using Al

Proportion of projects using Al by project type
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