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UNDERSTANDING
SUDDEN UNEXPECTED
INFANT DEATH: A UNIQUE
COLLABORATION

When a supposedly healthy infant passes away, it can be hard to

understand why. Juan Lavista Ferres (Microsoft), Dr Jan-Marino
Ramirez and Dr Tatiana Anderson (both from Seattle Children’s

Research Institute), and Professor Edwin Mitchell (University

of Auckland), form the core of a novel collaboration to conduct

vital and extensive research into the risk factors and mechanisms

behind sudden unexpected infant death. This unique collaboration

spanning across disciplines, industries and continents, is providing

the deeper understanding that is needed to prevent unnecessary

infant deaths.

The Tragedy of Sudden Unexpected
Infant Death

Sudden unexpected infant death (SUID)
is the tragic occurrence of the death

of a healthy baby aged under one

year old that is unexplainable without
investigation. Sudden infant death
syndrome falls under the umbrella

of SUID in addition to accidental
suffocation, often during sleep, and
other ill-defined causes.

The exact reasons for SUID are not
known but the risk factors include
maternal smoking during pregnancy
and around the baby once born,
premature birth, environmental
stresses, socioeconomic disadvantage
and ethnic differences. In order to
prevent SUID, measures such as
placing a baby on their back to sleep
and in their own bed, avoiding thermal
stress from excess bedding or clothing,
breastfeeding and use of a pacifier are
recommended.

Over 3,700 infants die from SUID
each yearin the USA alone, a tragic

statistic that emphasises the necessity
of dedicated research. The team of
collaborators leading this vital work
consists of data science expert Juan
Lavista Ferres (Microsoft), esteemed
researchers Dr Jan-Marino Ramirez
and Dr Tatiana Anderson (both at the
Seattle Children’s Research Institute
in Washington), and world-renowned
SUID expert Professor Edwin Mitchell
(University of Auckland).

Real-world Data: The Risks of
Maternal Smoking

Although both pre- and post-natal
smoking have been long associated
with SUID, evidence from real-world
data was distinctly lacking. In a ground-
breaking study published in 2019, the
team revealed a clear statistical link
between a mother smoking while
pregnant and SUID.

In this study, data were obtained from
the Centers for Disease Control and
Prevention (CDC) for every birth in the
USA over a period of five years. In total,
this dataset represented over 20 million
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live births, of which 19,000 resulted

in SUID. Data on prenatal smoking

was gathered on 12.4 million of these
pregnancies and 11,000 of the SUID
cases. Due to the large sample sizes,
the researchers were able to analyse
the data at a more granular level than
previous studies had been able to.
Shockingly, they discovered that a
mother smoking just one cigarette a
day during her pregnancy doubled the
risk of SUID. In addition, they found that
smoking before pregnancy could also
have a bigimpact. The risk of SUID was
50% higher in women who smoked but
quit by their first trimester, compared to
women who did not smoke at all.

The team found that every single
cigarette a pregnant woman smoked



increased the risk of SUID, up to 20 a day, at which point the
risk plateaued. Around 11.6% of expecting mothers smoked
during their pregnancy and only a quarter stopped.

Previous studies investigating the physiological basis of the link
between maternal smoking and SUID suggest that smoking
damages key neurotransmitters and their receptors in the foetal
brain. Nicotine is likely to alter normal respiration, sensitivity

to chemicals and sleep. Combining this information with

their own research, the authors concluded that if no mothers
smoked during their pregnancy in the USA, there would be 22%
fewer SUID cases each year - equating to over 800 infant lives
saved. Consequently, minimising maternal smoking is essential
for reducing the occurrence of SUID, which the authors believe
should be facilitated through education on smoking cessation
before and during pregnancy.

Sudden Unexpected Infant Death: The Impact of Age

In another study, the team aimed to determine whether there
are significant subcategories of SUID depending on the age

of the death of an infant. Of all the deaths documented in the
neonatal period (up to 28 days old), 73% occur within the first

week of life. This time period is, therefore, a critical one for a
newborn.

Sudden unexpected postnatal collapse (SUPC) and sudden
unexpected early neonatal death (SUEND) are both recognised
as causes of neonatal death occurring in infants up to 7 days
old. Sadly, around half of all infants that experience SUPC pass
away, and survivors often suffer from long-term neurological
issues. Even though these occurrences are well-documented,
they currently do not have a standardised definition in the
medical world and are consequently grouped under SUID as
the cause of death.

The team wanted to find out whether there were statistically
different subcategories of SUID based on the age of death of an
infant, and if so, characterise the different risk factors for each
group on this basis. For this study, the team again used CDC
data of every birth over an 11-year period, representing over
41 million births with 37,600 cases of SUID. Using Microsoft’s
sophisticated data analysis software, the authors found that
cases of SUEND (death within the first week of life) were
statistically distinct from all the other SUID deaths after this
time period (post-perinatal). They found that the greatest
risk for SUEND is on the first day of life and this risk decreases
exponentially over the course of the first week.

Importantly, deaths after the first week of life up until the
end of infancy were statistically indistinguishable from each
other. This led the researchers to conclude that SUEND and
post-perinatal SUID reflect two distinct entities and should
be categorised as such. Furthermore, the team believes that
differentiating between SUEND and SUID will allow a better
understanding of their different underlying mechanisms and
potential genetic causes.
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Moreover, this discovery will also require
the development of an educational
campaign to inform parents of

best practices and behaviours that
specifically avoid risk factors associated
with SUEND. Indeed, the team’s analysis
uncovered first insights into the differing
risk factors for SUEND versus SUID. One
of these related back to their previous
research into maternal smoking; this
behaviour was identified as the most
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significant modifiable risk factor for
SUID, but less so for SUEND.

Further Understanding Risk Factors

The team has now completed multiple
other studies related to SUID. In one
study, they used the CDC data to take a
deeper look into the risk factors of SUID
at different times of the day. Critically,
different risks for SUID were identified
during the day compared to at night.
The majority of SUIDs occur when
babies are sleeping at night and this

is the time when younger infants were
at higher risk, in comparison to older
infants who were at higher risk during
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the day. This may be linked to the fact
that youngerinfants spend more of
theirtime asleep in deep rapid eye
movement sleep, a state of autonomic
instability. Sharing a bed with a parent
and the sleeping position of an infant
are also risk factors for night-time SUID.

Another study from the team
investigated the effect of altitude at
birth on SUID rate. They found a small,
yet statistically significant, increase in
SUID at very high altitudes greater than
8,000 feet, possibly due to the lower
partial pressure of oxygen or lower
environmental temperature at altitude.
Through additional collaborative
research, the team has outlined that
younger age of SUID is associated with
maternal smoking and factors related
to lower socioeconomic status. In
contrast, older age of SUID is associated
with prematurity, low birth weight and
admission to a neonatal intensive care
unit.

Looking to a Brighter Future

All of this work has culminated

in exciting developments for the
collaboration. Dr Ramirez explains that
they are now building ‘the world’s first
genomic database dedicated to sudden
unexpected infant death’. DNA extracted
from tissue donations from recent SUID
cases and buccal swabs from their
parents are being collected, as well as

......

medical records and autopsy reports.
The DNAis extracted and submitted
for whole-genome sequencing, which
means each nucleotide in the entire
genome is decoded.

This work has created a more optimistic,
brighter future for SUID research.

Dr Anderson further explains, ‘What
really sets us apart is our unique
collaboration between academia with

a deep knowledge of the literature and
scientific/medical writing experience,
and industry with professional data
scientists using state-of-the-art data
analytics. The team’s goal is for
scientists all over the world to be able
to access the vital data being gathered
to progress our understanding of the
devastating occurrence of SUID. Of
particular interest to the team is the
identification of gene variants that put a
foetus at risk of SUID, which they hope
could lead to consequent prenatal
testing.

The larger team have also made a huge
difference in their political landscape (L
after successfully lobbying for better ?L'
funding, data collection and parent

support within the field of SUID. Named 0o 1
in honour of a baby lost just before Lo

her first birthday, the members of this

important collaboration hope that 0 10
Scarlett’s Sunshine Act will help them

make a significant difference in the lives

of many families to come.
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Juan Lavista Ferres is the Chief Scientist and Lab Director of
the Microsoft Al For Good Research Lab where he specialises in
machine learning and statistical modelling, working across the
Microsoft Al For Good efforts. This work includes achieving a
better understanding of sudden infant death syndrome.
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University of Washington. His work is supported by multiple
National Institutes of Health grants.
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Dr Tatiana Anderson received dual Bachelor of Science

degrees in Neuroscience and Physiology from the University of
Minnesota in Minneapolis, USA. She went on to complete her
PhD in Neuroscience at the University of Washington in Seattle.
Dr Anderson has fulfilled multiple scientific roles, including her
current post managing the joint collaborative program between
Seattle Children’s Research Institute and Microsoft.

CONTACT
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Professor Edwin Mitchell obtained his medical degree at St
George’s Hospital Medical School in London and has worked in
the UK, Zambia and New Zealand over the course of his career.
He has received several awards for many landmark studies of
sudden infant death syndrome and was made a fellow of the
Royal Society of New Zealand in 2009.
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