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Childhood mortality (global)

Levels & Trends in Child mortality -Report 2018 (Estimates developed by the UN Inter-agency Group for Child Mortality Estimation

Year 1990 2000 2017
12.6 million 9.8 million 5.4 million

......I ..... ?2.5m.|d 29m.

Under-five ’..... ..... .....I

Metnatal deaths 5.0 million Neonatal deaths 4.0 mullion Neonatal deaths 2.5 Ml

Number 40% of under-five deaths 41% of under-five deaths 47% of under-five deaths
of deaths —— _—
Children 1.7 million 1.4 million 0.9 million
and young
adolescents
aged 5=14 .. .I .

* Probability of dying is inverse proportional to age

e Biggest burden is at SSA and parts of Asia

* IMCI strategy (UNICEF/WHO 1990’s) to reduce child morbidity & mortality

« Limitations: Syndromic management (little integration of confirmatory tests)
*  Pneumonia leading cause of death to <5 (in 2016: 24%, Diarrhea 15%, Malaria 9%)
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Disease pathogen in febrile children

D’Acremont V et al,
NEJM 2014

Analyzed samples
from 1010 children
(DSM & Ifakara)
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B Pathogens

No Microorganism

Identified
2.0%

Bacteria
alone
12.6%

Bacteria
87.1%

Virus
81.4%
Virus
alone
9.6%
Virus and °
bacteria
65.0%
Virus, bacteria,
and parasite
Q,
s Virus and
parasite
0.5%
Parasite .
Bacteria  ,|one Parasite
and 0.9% 10.9%
parasite
3.1%




Beyond
malaria -
other
causes of
fever

D’Acremont V
et al, NEJM
2014
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4 Microbial Cause of Systemic Infactions
Coxjella

Leptospira | Toxoplasma

Rickettsia

Common bacteremia

Human
herpesvirus &

Viral Cause
78%

Mo dengue, chikungunya, West Mile, Rift Valley,
borrelia, measles, or hepatitis E virus was found.

\.

N

~N

f/_ Viral Cause of Acute Respiratory Infections

Mo vinus
19%

Respiratory
syncytial virus
Metapneumaovirus

Adenovirus
Parainfluenza
land 3

Masopharyngeal Viral Infections _\\l

Bocavirus
Coronavirus
Montypable
__/J H\_ picormavirus __/J
Acute
Typhoid fever respiratory
infaction

3%

Meningitis
0.2%

Upper respiratory
tract infection
36%

4 Microbial Cause of Gastroenteritis _\‘

Skin or

mucosal
infection —
1%
Urinary tract
inﬁ!%un Bronchiclitis
5% 3%
Unknown
3%
Radiologically
confirmed
prneumonia
%



Electronic algorithms (ALMANACH & e-POCT)

* Benefits of electronic algorithm with Point of Care Tests (e-POCT) vs. electronic
IMCI algorithm (ALMANACH) & routine care has been demonstrated

| | |

Routine ALMANACH e-POCT

wo

Shao et al, Plos Medicine 2015 Keitel et al, Plos Medicine 2017

e-POCT led to better clinical outcomes, reduced antibiotic prescriptions
—> Proof of concept established (electronic algorithm & e-POCT)
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S
Impact of e-POCT implementation

on cure rate

100 -
98%
98 -
96%
96 - 9504 Potential impact of ePOCT
in children in Tanzania:
94 1 million clinical failures
averted per year
92
90

Routine ALMANACH ePOCT
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Impact of e-POCT implementation
on antibiotic prescriptions

100 .  95%
m Other
80 - :
Pneumonia
B Severe disease
60 - Potential impact of ePOCT
In children in Tanzania:
40 - 30% 28 million unnecessary
antibiotics saved per year
]
20 - 11%
[ ]
O _

Routine ALMANACH ePOCT
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Second generation ePOCT

Glucometer
Oximeter . \( )
' | » / “
\ \?/

Hemoglobinometer

% el Malaria

-BE s R E

algorithm CRP

- diseases to
be considered

o ©

Clinical data PCT

Recommendation for treatment and/or admission
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Machine Learning in DYNAMIC

DYNAMIC program will
extend assessment to:

* Wider age group (0-12
years),

« Wider demographic
variations,

- Different geographical
locations,

* Variation in disease
profile

* Adequate training dataset

Use Machine Learning to identify children at greatest risk of algorithm
Inaccuracy (e-POCT+)
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Why Machine Learning: Al, ML & DL

e e o — — ARTIFICIAL INTELLIGENCE
- A technique which enables machines
~ to mimic human behaviour

O

Artificial Intelligence

MACHINE LEARNING
\ , T ~ T Subset of Al technique which use
\ statistical methods to enable machines
\ to improve with experience

IIJ

A\
Deep Learning .\ /

~~ DEEP LEARNING
T~ — — — __ __ __Subset of ML which make the
computation of multi-layer neural
network feasible

« Machine-learning has been the most successful type of Al in recent years.
« ML allows systems to discover patterns and derive its own rules when it is
presented with data and new experiences
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DYNAMIC Program —in summary

ePOCT: - extended medical content

% o) eroet - new software
® T - full connection to biosensors
Y and rapid tests
% o - Improved clinical care of children
< Dynamic algorithm:

i At L - Through machine-
vaiication Beneticiaries: e Iearnir?g and artificial
ofIMCI Sick children ntelligence
guidelines: attending

° prlr.n.qry care Health system:
2 faC"_'t'eS (& Enhanced M&E, disease
family) surveillance, epidemic

70 health
facilities

Soo A detection

A O
Data sciences: e v=
High number and -

variability of data
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fondation

Swiss TPH BOTNAR

] t *
E I : L Centre universitaire de médecine générale

et santé publique - Lausanne
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