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Birth asphyxia

® Disability
o Deafness
o Cerebral palsy
o Brain damage
o Learning disability
o etc

® Death
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Perinatal asphyxia in a specialist hospital in Port Harcourt, Nigeria
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Abstract

Objectives: To find the prevalence, and identify risk factors and outcome in neonates who were admitted into the Braithewaite Memorial
Specialist Hospital (BMSH) for perinatal asphyxia.

Method: This was a descriptive cross sectional observational study of neonates with low Apgar scores admitted over a period of ten months into
the Special Care Baby Unit of the BMSH. All babies with Apgar scores less

than six at one minute and for whom consent was obtained were recruited consecutively. For outborn bables with no Apgar score recording, a
history of poor cry from birth with either poor colour, respiratory distress, floppiness or loss of primitive refley®s sed.

Results: One hundred and fifty seven of 630 babies admitted had perinatal asphyxia giving a prevalence ean gestational age of
affected babies was 36.8413.67 weeks, and mean birth weight was 3.0£0.9kg. Sidy two (39.5%) of their RMNgI5bAM no antenatal care (ANC).
Mode of delivery in 98 (62.4%) was caesarian section, of which 80

(81.6%) were emergencies, many of whom had complications before

presentation. One hundred and seven (68.2%) and 38(24.2%) babies,

had Apgar Score of 4-5 and 0-3 in one minute respectively. The commonest risk factors were ceg
and abnormal presentation, predominantly breech in the fetus. 31.6% of those with severe perjfatal asphyxia died.

Conclusion: Prevalence of perinatal asphyxia is high. Lack of ANC, CPD and breech presegffation were contributory factors. There is urgent
need for maternal education on need for ANC, early intervention and skilled care of babiegfat birth

alopelvic disproportion (CPD) in the mothers

...prevalence of 29.4%...”




A Global Problem

1 million newborn deaths, annually —

(36%) Preterm

Birth asphyxia
asphyxia (28%)
1 million lifelong disabilities (brain (23%)

damage, cerebral palsy, deafness, etc)

One of the top 3 causes of infant mortality

Top 3 causes of newborn
mortality by percentage*

World Health Organisation, “Children: Reducing mortality,” Fact Sheet,
http://www.who.int/mediacentre/factsheets/fs178/en/, 2016.
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Why high Casualty

Early detection is hard in low-resource
settings due to high cost and skill required.

Nurses and midwives depend on the
visual signs such as pale limbs to detect

Unfortunately, at this point the baby could have suffered from
damage to the brain



Infant Cry as a Vital

Pl-lb“:]t’-'d gov PubMed v
Hfﬂmmﬂiﬂm Advanced
Format Abstract - ——

P
Acta Paedialr Scan’ @ hep 66(5):611-6.

Michelsson K, Sirvio P, Wasz-Hockert O.

Pain cry in full-term asphyxiated newborn infants correlated with late findings.

Asphyxia causes alteration
In frequency patterns of the
baby’s cry
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We can use machine learning to
study these patterns!



Learning Pipeline

Sample

Segmentation
Cry Input

Pre-processing &

Multi-segment

l——3 Feature Extraction p—g Classification

-—

Decision
Fusion

*

Mel frequency
Ceptral Coefficients

(MFCC)

Support Vector
Machine (SVM)

1. Onu C. C. et al, “Ubenwa: Cry-based Diagnosis of Birth Asphyxia”, 2017.
2. Onu C. C., “Harnessing infant cry for swift, cost-effective diagnosis of perinatal asphyxia in low-resource settings,”

2014
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Normal OR Asphyxia


https://arxiv.org/abs/1711.06405
http://ieeexplore.ieee.org/document/7147559/

Classification Results

B Incorrectly identified

B Correctly identified 89% Specificity
200— _
0
%- 150_ eg o °
= 86% Sensitivity
" 100—
S
> 50—
Normal Asphyxia
samples samples

1. Onu C. C. et al, “Ubenwa: Cry-based Diagnosis of Birth Asphyxia”, 2017. hitps://arxiv.org/abs/1711.06405
2. Onu C. C., “Harnessing infant cry for swift, cost-effective diagnosis of perinatal asphyxia in low-resource settings,” o
2014 http://ieeexplore.ieee.org/document/7147559/
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Ubenwa
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< Diagnosis

DETECTOR HISTORY

File: {no sound}

Please Wait

O V.4 m0936

OV 4 W0935

< Test Results

Test outcome

a Negative

Summary:
Newborn tested negative
for perinatal asphyxia test

Upload cry to cloud




Ubenwa

Cry-based diagnosis of birth asphyxia

Q.
10 seconds to diagnosis
AN
) Non-invasive and no expertise required
Q 95% cheaper than alternative
A

NO expertise needed




Data Acquisition and Validation

o)

Goal: Collect up to 10k clinically-annotated
Infant cries
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