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NUHS supercomputer powers Al
projects, gives patients better care

Benefits include help in deciding most
suitable level of care, allocating resources

Lee Li Ying
Correspondent

A day in the life of healthcare staff
of the National University Health
System (NUHS) will soon be very
different, and patients could bene-
fit from quicker care.

Instead of spending time writing
referral letters for patients, doctors
will be able to tap the healthcare
cluster’s version of ChatGPT to do
the task, allowing them to dedicate
more time to patients.

Staff can also better allocate re-
sources when they use artificial in-
telligence (AI) to estimate a pa-
tient’s length of stay in hospital -
like how hotels have precise infor-
mation on room occupancy rates.

Powering all these advancements
is Singapore’s third national super-
computer, located at National Uni-
versity Hospital.

Called Prescience, the supercom-
puter has been operational since Ju-
ly 31, after NUHS and the National
Supercomputing Centre Singapore
inked an agreement to develop it on
Dec 3, 2021. The support it provides
to hospital staff is expected to be
gradually rolled out by end-2023.

Supercomputer systems are ex-
tremely powerful and can process
complex tasks such as large-scale
Al and machine learning, enabling

rapid analysis and learning from
large, complicated sets of data.

Singapore’s first such computer,
Aspire 1, was set up at Fusionopolis
in 2016. The second, Aspire 2a, has
been operational at the National
University of Singapore since July
2023. Both are used for a broad
range of research in areas such as
climate change, weather monitor-
ing, urban planning, healthcare
and materials.

Prescience is dedicated to health-
care and medical research.

It enables researchers to use
medical big data to train large lan-
guage models (LLMs) for Singa-
pore’s healthcare needs.

LLMs are deep-learning algo-
rithms that can recognise, summar-
ise, translate, predict and generate
content based on knowledge
gained from massive data sets.

NUHS’ version, called NUHS Rus-
sell-GPT, can summarise patient
case notes and write referral letters
for doctors in seconds.

Anonymous clinical data and cu-
rated clinical guidelines, protocols
and data sets are used to train the
NUHS model.

This Al model also allows NUHS
staff to ask questions, such as those
related to medical conditions and
clinical practice guidelines.

Associate Professor Ngiam Kee
Yuan, group chief technology offi-

cer of NUHS, said: “From synthesis-
ing precise local medical knowl-
edge to reducing the administrative
work of our doctors and nurses, this
LLM will bring benefits to both
healthcare workers and patients.”
The new supercomputer is also
being used in another Al project to
forecast a patient’s healthcare jour-
ney through the analysis of histor-
ical data. Approximately 250,000

patients” anonymous data sets in-
volving their healthcare journeys
are used to train the forecast model.

Research is under way to use this
model to predict the severity and
trajectory of common conditions,
such as urinary tract infections.
This is to help hospitals decide the
most appropriate level of care for
patients and better tailor treatment
and allocate resources.

Supercomputer systems
are extremely powerful
and can process complex
tasks such as large-scale
Al and machine learning,
enabling rapid analysis
and learning from large,
complicated sets of data.

NUHS Academic Informatics Office
manager Loh Dat Wei (far left)
showing NUHS group chief technology
officer Ngiam Kee Yuan a 3D teeth
model made possible with the
supercomputer. PHOTO: NUHS

Another initiative made possible
with Prescience is Smile AI, which
involves smart monitoring and in-
telligent learning aimed at enhanc-
ing oral healthcare.

In the project, dental scans will
be used to create three-dimension-
al teeth-charting models for pa-
tients. Such models show the con-
dition of the patients’ teeth and
their positions in the mouth. They
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replace manual records of such da-
ta that dentists have to chart.

Instead of a patient waiting for up
to a day to get a dental cast done, it
will take no more than five minutes
for dentists to scan the patient’s
teethand collect information to ini-
tiate treatments.

Dr Peter Yu, a senior consultant
at the prosthodontics department
in the National University Centre
for Oral Health, Singapore (NU-
COHS), said: “Dental treatments in-
volve three-dimensional apprecia-
tion of facial structures, anatomy,
reconstruction and a vision of what
a patient’s teeth could be after
treatments. This supercomputer,
with its significant graphic capabil-
ities, is particularly suited for this
structural approach.”

To date, 400 3D dental scans of
anonymous patients, from children
to adults, have been collected to
train the Al model.

Under the Smile Al project, X-
rays of the upper and lower jaws, or
what are known as dental pano-
ramic tomograms, will be collected
to predict gum disease.

So far, 200 dental panoramic to-
mograms of anonymous patients,
the majority with gum disease,
have been collected.

Dr Wilson Lu, a consultant at the
department of orthodontics in NU-
COHS, said the gum disease predic-
tion model has the potential to be
implemented on a population level
so that a patient’s risk of developing
gum disease can be classified as
low, medium or high, and interven-
tions can be recommended before
the onset of disease.

Dr Lu said: “We have a vision that
the future of dental care will be da-
ta-driven and precisely tailored to
the individual based on informa-
tion on health determinants and
oral conditions. Dental care will fo-
cus on preventing diseases before
they happen, and early detection
and treatment of diseases.”
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