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(Far left) A retinal image with
diabetic retinopathy (DR) next to a
heat map generated by the Al
system which highlights where the
DR lesions are.

PHOTO: SINGAPORE NATIONAL EYE
CENTRE OCULAR READING CENTRE

Al system
promises
faster tests
for 3 eye
diseases

PREVENTIVEUSE

The nextstep is to train the Al
system to predict which patients
will have eye diseases in the future,
simply by looking at their retinal
images before they develop

any diseases.

PROFESSORWONG TIENYIN, medical
director of the Singapore National Eye
Centre and the study's senior author.

Itis also expected to
be more accurate
than existing tests,
resulting in cost and
manpower savings

Felicia Choo

Checks for eye diseases may be-
come faster and cheaper from as
earlyas next year, thanks toan arti-
ficial intelligence (AI) screening
system that is being developed.

The Al systemis expected to de-
tect three major eye diseases with
greater speed and accuracy than
existing tests, resulting in man-
power and cost savings.

It uses a machine learning tech-
nology that can be programmed to
classify images of the retina into
those with and without these eye
diseases - diabetic retinopathy,
glaucoma and age-related macu-
lar degeneration.

Half a million retinal images
from people of different ethnici-
ties, such as Chinese, Malays, Indi-
ans, Hispanics, African-Ameri-
cans and Caucasians from the
United States, Australia, China,
Hong Kong, Mexico and Singa-
pore, wereused to train the Al sys-
tem.

The system uses the world's first
and largest data set evaluating the
use of machine learning technol-
ogy toscreen for eye diseases.

This study is a collaboration be-
tween the Singapore National Eye
Centre (SNEC), Singapore Eye Re-
search Institute (Seri), National
University of Singapore's School
of Computing, and eye centres in
the US, Australia, China, Hong
Kongand Mexico.

It was published in the Journal
OfThe American Medical Associa-
tion this month.

The Al system is in the second
round of testing, with two more
rounds to go, said Professor Wong
Tien Yin, SNEC’s medical director
and the study’s senior author.

“The next step is to train the Al
system to predict which patients
will have eye diseases in the fu-
ture, simply by looking at their reti-
nal images before they develop
any diseases,” headded.

Prof Wong said the system
could be rolled out as early as the
endofnextyear.

It is expected to be more accu-
rate than professional graders or
optometrists who analyse retinal
photographs, as the technology
can recognise intricate structures
and patterns which may not be vis-
ible to the human eye, he added.

“With the Al system, results (for
the screening) should be instanta-
neous and it can potentially re-
duce 80 per cent of the workload
of graders and optometrists, free-
ing up their time for treatment,”
said Prof Wong, who is also chair-
man of Seri.

Diabetic retinopathy, a condi-
tion in which blood vessels in the
retina are damaged and results in
aloss of vision, is the leading cause
of preventable blindness among
working adults here.

More than 400,000 Singapore-
ans have diabetes, and one in
three of them also have diabetic
retinopathy.

With the number of diabetics
here projected to reach one mil-
lion by 2050, as many as 200,000
patients may have to be screened
for diabetic eye diseases in future,
double the 100,000 screened this
year, said Prof Wong.

Patients are currently screened
for diabetic eye diseases at 18 poly-
clinics and at general practitioner
clinics as part of the Singapore In-
tegrated Diabetic Retinopathy
Programme. They wait about a
day to get their results, as the im-
ages are sent to eye centres in
SNEC and Tan Tock Seng Hospital
foranalysis.

Each screening costs $8 to $12
with subsidies and $25 to $30 with-
outsubsidies at polyclinics.
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