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The first gene therapy
improves survival rates of
young SMA patients
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(From right) Dr Simon Tang and Dr
Benjamin Lee state that gene therapies
that are effective for other diseases will

/. be introduced timely.
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ith the advancement of medical science and
technology, gene therapy has made the impossible
possible, and diseases that have left people powerless
have seen a turnaround. In the past, patients with
spinal muscular atrophy (SMA) had to undergo life-long
treatment, including spinal injections in hospitals every
three to four months or daily oral medication. Now, the
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Hospital Authority (HA) has introduced gene

therapy, significantly improving the survival rate

of SMA patients with the one-time intravenous
administration of a drug.

“Having to go to the hospital for injections every few
months is a traumatic experience for a child. The infusion of
the one-time gene therapy takes only an hour. It can eliminate
the inconvenience of long-term treatment and bring new
hope to the patient and the whole family,” explains HA Chief
Pharmacist Dr Benjamin Lee. Patients with SMA are unable
to produce enough functioning proteins because of genetic
defects which result in the loss of motor muscle functions.
The new gene therapy, Onasemnogene abeparvovec, involves
injecting a harmless viral vector carrying the corresponding
genes into the patient’s body, which allows the genes to
perform their basic functions and compensates for congenital
deficiencies so that patients can maintain their muscle
functions normally and avoid the need to use ventilator. On-
going clinical data shows that the effects of the new drug last
for up to 7.5 years after it is administered.

HA Cluster Services Director Dr Simon Tang says, “once the
HA knew that gene therapy could benefit some SMA patients,
we negotiated with the pharmaceutical company to provide
one dose of the new drug free of charge for clinical treatment.
In parallel, the SMA expert panel formulated clinical guidelines
for the new drug, and we also successfully applied for the drug
to be included in the ultra-expensive drug category of the
Community Care Fund (CCF) for subsidising families of SMA
patients with financial needs.”

The team was facing challenges in selecting the first patient
for treatment. “At that time, the new drug had yet to be
included in the CCF and we only had one injection. We are
grateful to the SMA expert panel for selecting the patient
based on clinical evidence,” Dr Tang recalls. “Thankfully, the
new drug has now been covered by the CCF, so in future any
SMA children who meet the clinical guidelines for the new
drug will be able to receive it.”

A team of dedicated experts on standby

Preparations for the gene therapy were also well-planned.
A multi-disciplinary team of more than 30 professionals

is on standby to provide gene therapy, and the hospital

specifications also meet the necessary requirements, says
Hospital Chief Executive of Hong Kong Children’s Hospital
Dr Lee Tsz-leung (photo). Preparations include arranging
a designated biological safety cabinet, along with the well
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planning and training by staff of pharmacy department
on how to handle, store, and thaw the injectable drug,
and ensuring aseptic preparation of the drug infusion.
As side effects such as fever and vomiting may occur
after the injection, the medical team provided careful
post-treatment care, and closely monitored the baby’s
liver enzymes and blood test results. Physiotherapists,
occupational therapists, and speech therapists then
regularly assessed the baby’s progress.

“This is a valuable learning opportunity as we will be caring
for more children receiving gene therapy in the future,” says
Dr Lee. “We must be fully prepared and meet the international
standard from the outset. Our medical team is greatly
encouraged by the improvement of conditions of the baby.”

E 2 SMAZE#K:E About SMA gene therapy
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A healthy SMN1 gene produces SMN protein.
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SMA patients are born without or with a non-functioning
SMNT1 gene, which results in a failure to produce enough
SMN protein to function properly, and leads to muscle

weakness and atrophy.
/‘/0

PORVA -
SMNEHHE

SMN protein

ERBEAFEAFERNARREIR (scAAVI) HHEE @ &—
IRERARSE ST B IEES SMNIER T A B EERNR - Hmal
EIEBTNRER) SMNERE - REEFINEE ©

With the use of self-complementary adeno-associated virus
(scAAV9), gene therapy is to inject the normal SMN1 gene one
time into the patient's body via intravenous injection, thereby
producing normal functioning SMN proteins, improving the
motor functions.
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Gene therapy helps baby boy
defy the odds
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healthy. However, the parents of a
baby boy faced immense anxiety when

they discovered their son had muscle
weakness just two weeks after birth and was diagnosed
with spinal muscular atrophy (SMA) type 1. Initially, this
baby boy received Nusinersen for his SMA. At 10 months
old, he became the first child in Hong Kong to undergo
gene therapy. Dr Sophelia Chan (photo), the attending
Paediatric Neurologist, is delighted with his progress,
and says, “he recently learned to shake hands, stand up
with assistance, and sit alone playing with the computer
keyboard. He is truly an adorable baby.”

Parents naturally hope for
4
31"( their children to grow up

Dr Chan, Honorary Consultant of the Department of
Paediatrics and Adolescent Medicine at Hong Kong
Children’s Hospital (HKCH) and Clinical Associate Professor
at the University of Hong Kong, explains that the baby boy
was initially diagnosed with SMA type 1through newborn
screening. For the first two months, he received Nusinersen
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The boy’s parents express their gratitude to Dr
Sophelia Chan (right) and the medical teams at
Queen Mary Hospital, HKCH and Pamela Youde
Nethersole Eastern Hospital for their attentive care.
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via lumbar puncture every two to four weeks, followed

by similar intrathecal injections every four months. In the
months that followed, the baby boy could roll over and sit on
his own. Dr Chan recalls, “when the family learned that gene
therapy was available in Hong Kong and their son had the
opportunity to receive this therapy, they were excited as it is
a one-time treatment.” Gene therapy is typically suitable for
infants who are six months or younger and display either no
symptoms or mild symptoms. Infants between seven to 12
months old require separate evaluations, and those with liver
dysfunction or antibodies against the viral vector cannot
receive this therapy.

SMA is a severe condition. Before the availability of SMA
treatment, many of Dr Chan’s patients required long-term
ventilator support, gastrostomy feeding, on wheelchair
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and experienced severe spinal curvature. Despite these
challenges, her patients often display remarkable talent and
brightness, excelling in academic and recreational activities,
particularly in art. Dr Chan emphasises the importance of
parental determination to provide the best-unlimited life

to their children, which inspires healthcare professionals to
offer the best support to their kids.

With universal SMA newborn screening in public hospitals,
early diagnosis is now possible, allowing prompt initiation of
treatment even before symptoms appear or while they are
still mild. Dr Chan passionately emphasises, “as healthcare
professionals, we must race against time to ensure our SMA
babies receive transformative treatment as soon as possible.
United with families, we hope all the affected children can
grow up healthy and even develop normally with treatment.”
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SMA is a genetic neuromuscular disease characterised by persistent degeneration of motor neurons in the spinal cord
and lower brainstem, resulting in progressive muscle weakness and atrophy, loss of mobility, and gradual difficulty in
breathing, swallowing, and feeding. It is estimated that about one to five SMA patients will be detected each year in
Hong Kong during newborn screening and will be suitable for the earliest treatment with gene therapy or other disease-
modifying treatment.
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Typel | <6 months A 521t Average lifespan of 60%
Unable to sit. Breathing problems and swallowing about 2 years of age °
difficulties are common, with deterioration over time
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Type2 | 7-18 months | R « AHLE 2 XA TAIE - EARFERERL K EF
Able to sit but unable to walk. Loss of sitting ability, Many infants live to 25-30%
having breathing problems, swallowing difficulties, and early adulthood
scoliosis are common, with deterioration over time
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Type 3 | =18 months fEARBE R E 221
Can walk alone. Loss of walking ability and 10-15%

development of scoliosis are common, with IFEFEHES
deterioration over time Normal life
expectancy
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Can walk alone, slowly progressive limb-girdle
weakness
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https://player.vimeo.com/video/899683357?h=6a1e890e60
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