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Tackling a severe disease in the shadow : newborn asphyxia

• «A storm in a sunny blue sky»

• Sudden, stressful, life-changing, life-long impact
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25% 
without neurological

consequence
50%

Neurolgical
consequences

25%
Death 5,000 Deaths

Tackling a severe disease in the shadow : asphyxia

LAST 
CHECK-UP BIRTH

= oxygen flow to 
brain interrupted

3,800 severe disability
Healthy 
babies

asphyxia event
Main birth accident

20,000* 
newborns
asphyxia / brain 
damage

Up to 3.3 M€ / person
cost of severe disability (life-
long treatment, income loss)

5,1 million 
families*
concerned by 
the risk of birth 
accident

*every year in EU (28) 

150,000* 
newborns
all types of birth 
accident

Limited 

assesment

based on 

clinical data 

only

birth 
accident

Hypoxic-Ischemic Encephalopathy (HIE)
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We can prevent damage from birth accidents!

Promoting hypothermia – the ‘gold standard’ intervention for asphyxia cases

« Time is Brain, Brain is Life »

BIRTH

6 hours to: Detect

Diagnose

Transport

Treat

therapeutic 
hypothermia

‘gold standard’, but:

Only 1 out of  6
of affected newborns 
treated

Mild ➔ No Hypothermia
moderate or severe HIE ➔ hypothermia
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Limited access to key care

▪ Six-hour window

▪ Crucial decision : transfer or not

▪ Lack of qualified pediatric neurophysiologist

Present 
situation

Factors impacting hypothermia decision

▪ Clinic status of the newborn

▪ Biological markers

▪ EEG

A decision aid tool can close the gap of an imperfect existing process

Conclusion 1 :
▪ Present sub-optimal post birth care
Conclusion 2 :
▪ Techno and automation would help to clear up the lack of qualified Neuro-

physiologist issue

Solution : conceive, design and create a Neuro-Digital decision aid tool
Proposed 

improvement



Where our AI project really matters

MILD HEI MODERATE HEI

EEG before H6
Decision help tool

No Treatment
Normal EEG: 
Lack of brain 

injury
Abnormal EEG : 
reflect of brain 

injury

HYPOTHERMIA
Protocol



Medical Data Access

• Process varies per countries
• Most countries require:

• Parental approval
• Hospital or equivalent organization Ethics panel

• Some countries require:
• Prior approval from governmental body (CNIL in France)

• Overall lengthy process
• 3 years for a 104 EEG files in our case
• Some data available in Open source but not always with necessary clinical data for 

study.

• De facto standards for publishing EEGs are CSVs and/or EDF+ (European 
Data Format).
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Typical AI techniques applied for 
grading

• Grading hypoxic–ischemic 
encephalopathy severity in 
neonatal EEG using GMM 
supervectors and the support 
vector machine
• Rehan Ahmed, A. Temko, W. 

Marnane, G. Lightbody, G. Boylan

• https://doi.org/10.1016/j.clinph.201
5.05.024
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https://doi.org/10.1016/j.clinph.2015.05.024 
https://doi.org/10.1016/j.clinph.2015.05.024 


Latest AI techniques applied for grading

• Grading hypoxic–ischemic encephalopathy severity in neonatal EEG 
using GMM supervectors and the support vector machine
• Rehan Ahmed, A. Temko, W. Marnane, G. Lightbody, G. Boylan

• https://doi.org/10.1016/j.clinph.2015.05.024

9

Article states that 87% 
accuracy is achieved 
with these 
techniques.

https://doi.org/10.1016/j.clinph.2015.05.024%C2%A0


Lessons learned

• Long legal process to get access to medical data
• There is no "Data donor" status equivalent to "Organ donor"

• Signal processing and symbolic AI can be better than machine learning.
• Data scientists tend to be machine learning focused.

• Timelines in healthcare result validation processes are long.
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