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Unlocking the Mystery

and Triumphing over

Life's Trials
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Life has a way of challenging our resolve with unexpected twists and turns. Ka-ho (a

pseudonym), a sports enthusiast, was thrown a curveball when he developed muscle

weakness. Suddenly, the simple joys of running and jumping faded into distant memory, and

he spent over a decade in search of answers. Fortunately, Ka-ho’s physical limitations are no

match for his inner strength. The resilience he has developed from sports training means he

does not easily give in. Ultimately, the Hong Kong Genome Project (HKGP) confirmed he is

suffering from a rare disease known as Limb-girdle Muscular Dystrophy (LGMD), putting an

end to the deep-seated confusion and burden he has been carrying around for years. Now, he

is able to seize every moment and plan his treatment and future with renewed determination.
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Ka-ho has always been a sports enthusiast, with a
passion for sports that began at a young age, defining
a life filled with dynamic movement. However, as he
approached his 40™ year while pursuing his ambitions,
an unexpected health challenge crept up. At the age
of 40, Ka-ho started experiencing weakness in his legs
and pain in his back, while his walking pace gradually
slowed. He dismissed these symptoms as muscle
fatigue from exercise, but it was not until standing also
became a struggle that he recognised the seriousness
of his condition and sought medical attention. This
marked the start of a decade-long quest to uncover the
mysteries behind his condition.

Whole Genome Sequencing
Unravels a Decade Mystery

Over the years, Ka-ho continuously sought medical
advice and underwent numerous tests. Despite
completing all relevant examinations, a definitive
diagnosis remained elusive. Fortunately, Ka-ho
remained undeterred. In 2021, 12 years after his
symptoms first appeared, he was referred by his
hospital to the newly launched HKGP. The dedicated
HKGP team conducted whole genome sequencing
(WGS), which finally revealed a genetic mutation,
confirming that Ka-ho has a rare disease known as
LGMD Type 2A.

This rare condition is a subtype of LGMD. The onset
of the disease is unpredictable, with muscle weakness
and atrophy affecting the shoulders, hips and torso,
progressively worsening over time. Patients typically
experience tightening of the Achilles tendon, leading to
challenges in mobility.
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Ka-ho vividly recalled the moment when he received the
explanation of the sequencing results. After the initial
shock and intense emotion, he soon felt a profound
sense of relief washing over him. At long last, he could
put his inner turmoil behind him, emerging from the
fog of doubt. Understanding the trajectory of his illness,
Ka-ho had a clear direction for planning his future.

When it came to clinical care, with the analysis
results from WGS, healthcare professionals were
able to develop a personalised disease management
plan for Ka-ho. Their primary goal was to slow the
progression of his conditions while focusing on
improving and preserving his mobility. In addition to
physiotherapy, Ka-ho follows his therapist’s advice by
performing daily home exercises, such as leg stretches,
to maintain muscle strength. He has also gained a
better understanding of his disease’s progression
and potential challenges he may face. He proactively
embraces the early adoption of various assistive tools,
such as canes and wheelchairs, ensuring that his
condition does not limit his future quality of life.

A Rocky Road, Yet Unshaken
with an Unbreakable Spirit

Ka-ho's willpower and perseverance honed through his
years of sports training carried him through his decade-
long quest for answers. With the help of HKGP, he finally
found the explanation he was looking for, allowing him
to find peace and lift a heavy burden off his shoulders.
He is now tackling his condition head-on, adhering to
a personalised disease management plan designed by
HKGP’s team, in the hope of slowing the progression of
his symptom:s.

It is said: “When the mountain won't yield, the path
must change. When the path is unyielding, one must
adapt. And when adaptation seems impossible, it's time
to shift one’s mindset.” With this change in perspective,
Ka-ho has chosen to live fully in the present, plan for his
future, and resolutely face life's hurdles.
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Disease Incidence

Limb-girdle Muscular Dystrophy (LGMD) can
be classified into more than 20 subtypes,
including Type 2A. On average, there are
only about one to nine cases per 100,000
individuals. The condition is caused by
mutations in the CAPN3 gene on chromosome
15, resulting in deficiencies in the calcium-
activated protease (Calpain-3) within muscle
cells, which affects the normal function of
skeletal muscle.

Symptoms

Different types of LGMD may present various
symptoms. However, a common feature
among patients is weakness in the lower
limb muscles, which causes frequent falls
and difficulties in running, stairs climbing,
and standing. As the disease progresses,
mobility may become increasingly difficult,
necessitating the use of wheelchairs and other
assistive devices.

Currently, there is no specific treatment for
LGMD, and care needs to be personalised to
each patient’s circumstances. The primary
objectives of treatment focus on extending
life expectancy and improving quality of life.
These goals are achieved through weight
management, physiotherapy, and stretching
exercises to reduce the risk of muscle
tightening, along with the use of supportive
medications, respiratory support, and heart
health monitoring.

Learn About Limb-girdle Muscular Dystrophy
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From Diagnosis to
a Legacy of Love and Hope
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Every mother hopes that her children will grow up healthy and happy. For Lai-kuen (a
pseudonym), however, who endures the prolonged suffering caused by various symptoms
of a rare disease, there is a lingering concern that her children may also encounter similar

health challenges.

After years of living with an undiagnosed disease, Lai-kuen’s life reached a turning point
when she participated in the Hong Kong Genome Project (HKGP) in 2022. The results of whole
genome sequencing (WGS) finally revealed that she has Fabry disease, a rare genetic disease.
This long-sought diagnosis not only facilitates personalised treatment for her but also allows

her asymptomatic daughter to take proactive preventive measures.
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As Lai-kuen entered the second half of her life,
she remained dedicated to her family’'s well-being.
However, having witnessed both her father and
younger brother battle rare inherited disorders, a sense
of uneasiness lingers in the back of her mind that she
might not be spared.

Upon turning 50, Lai-kuen’s body began to show signs
of trouble, with elevated levels of protein, potassium,
and urine creatinine. As time passed, her condition
gradually deteriorated. She found herself facing end-
stage renal disease, further complicated by blood
clotting in her lower legs.

20 Years Later -
Whole Genome Sequencing
Unlocks Diagnosis

From her 50s to her 70s, Lai-kuen spent two decades
searching for the cause of her illness. At the age
of 71, under the attending doctor’s referral, she
joined the HKGP in 2022. Through the collaborative
efforts of a multi-disciplinary team of healthcare
professionals, scientists, and researchers, Lai-kuen
underwent WGS. Following a thorough assessment
and analysis, it was confirmed that Lai-kuen was
diagnosed with the rare condition known as
Fabry disease.

Fabry disease is primarily caused by mutations in
the gene responsible for producing the enzyme
a-galactosidase (a-GAL). Patients with this condition
lack this crucial enzyme, which prevents the breakdown
of fatty substances called “glycolipids” in the body,
resulting in an accumulation of these substances in
various organs, such as nerves, skin, kidneys, and heart,
causing widespread dysfunction throughout the body.

Following the precise molecular diagnosis, Lai-
kuen’s doctors promptly arranged for her to begin
Enzyme Replacement Therapy (ERT), supplementing
the deficient enzyme and helping to alleviate
her symptom:s.
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A Beacon for Family Health:
Paving the Way for
Prevention and Care

Given the hereditary nature of Fabry disease, Lai-kuen’s
daughter also participated in HKGP and underwent
WGS. The analysis confirmed that she, like her mother,
has the same rare disease. Fortunately, she has not yet
developed symptoms, allowing healthcare professionals
to intervene early with ERT to reduce the risk of heart
and kidney damage. For Lai-kuen’s family members
who are considering pregnancy, this finding also
underscores the importance of targeted prenatal
testing. It can assist in early diagnosis and help mitigate
potential disease risk.

Lai-kuen’s experience has enlightened her daughter
and future generations of her family about their health
risks, strengthening their vigilance over their health
and enabling them to make informed family planning
decisions. Although Lai-kuen was diagnosed in her
later years, she can still manage her health through
personalised treatment and make the most of her time
with her cherished family.

The efforts of the HKGP team have brought significant
changes for Lai-kuen, her daughter, and their entire
family. Not only did it help Lai-kuen find answers to her
own medical condition, but it also made her a guiding
light for her family. Her journey has become a legacy
of love and hope, protecting her loved ones’ health for
generations to come.
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Learn About Fabry Disease
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Disease Incidence

Fabry disease is a rare genetic disease that
affects approximately one in 40,000 to 60,000
males. While it is more prevalent in males,
females can also inherit the genetic mutations
associated with this disease and generally
experience milder symptoms.

Symptoms

Clinical symptoms of Fabry disease include
periodic pain in the hands or feet, unexplained
gastrointestinal discomfort, and decreased
sweating. Most patients experience kidney
complications, including declining kidney
function that may necessitate dialysis. The
disease can also cause irregular heartbeats or
heart failure. Angiokeratomas may develop
on the skin of the lower abdomen and thighs
in patients, and cornea verticillata may
be observed.

Currently, there is no complete cure for Fabry
disease. However, various treatment options
are available, including Enzyme Replacement
Therapy and targeted treatments specific to
the affected organs and symptoms.
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Enduring with Courage,

Embracing Stern Challenges
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Waiting can sometimes be an excruciating process, especially for those with end-stage

illnesses who require an organ transplant. The uncertainty, with no end in sight, creates a
unique burden that few can fully appreciate. Wai-ling (a pseudonym), a patient with Polycystic
Kidney Disease (PKD), understands this plight all too well. Not only must she endure the pain

of kidney failure, but she is also in a race against time to receive an organ transplant.

With help from the Hong Kong Genome Project (HKGP) team, Wai-ling received a precise
diagnosis and gained access to targeted medication, which slowed the progression of her
condition while affording her more time to wait for a suitable organ donor. At the same time,
thanks to whole genome sequencing (WGS), the HKGP team was able to quickly and efficiently
identify close relatives without the same disease-causing genes, thus increasing the chances

of organ donation from family members.
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After experiencing frequent upper abdominal pain, Wai-
ling, aged 36, underwent medical examinations and was
diagnosed with hereditary Polycystic Kidney Disease
(PKD). The disease was not new to her, as it had already
claimed the lives of several family members. When Wai-
ling learnt that she too had inherited this condition,
the news deeply affected her, but she nevertheless
summoned the strength to face the challenging
journey ahead.

As time passed, Wai-ling’s condition gradually
deteriorated. Cysts first appeared in her kidneys, which
then multiplied and began to erode her kidney tissue,
ultimately leading to a decline in her kidney function.
The cysts not only caused her abdomen to swell,
but also led her enlarged kidneys to compress the
surrounding organs. This compression made it difficult
for her to sit, stand, eat, or even breathe. By the age
of 54, her condition had deteriorated to kidney failure,
and she needed dialysis to sustain her life. An organ
transplant became her only hope.
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Personalised Treatment
Slows Disease Progression

Finding a suitable donor takes time. Amidst this
uncertainty, WGS brought her hope. In 2022, at the age
of 59, Wai-ling participated in the HKGP and underwent
WGS. The analysis revealed a truncating mutation in her
genes, confirming a diagnosis of Autosomal Dominant
Polycystic Kidney Disease. With this critical information,
the HKGP team determined that the targeted
medication Tolvaptan could slow the progression of
kidney cyst damage, thereby buying her more time to
find an organ donor.

The HKGP team also recommended that Wai-ling’s
family undergo targeted examinations, such as kidney
imaging, and identify relatives without the disease-
causing gene, potentially increasing the chances of
finding a suitable donor. On the other hand, it also
allowed her family members to better understand
their genetic risks, enabling them to proactively
monitor their health, and engage in disease prediction

and prevention.

Wai-ling is bravely facing the challenges ahead, finding
hope along the way. Thanks to the collaborative efforts
of the Hong Kong Genome Institute’s professional
teams and cutting-edge WGS technologies, Wai-ling
was able to identify the cause of her illness and receive
personalised, precision treatment that has effectively
slowed the progression of her conditions.

Hong Kong Genome Institute 2023-24 Annual Report
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Learn About Polycystic Kidney Disease
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Disease Incidence

Polycystic Kidney Disease (PKD) is the most
common hereditary kidney disease, with
Autosomal Dominant Polycystic Kidney
Disease (ADPKD) accounting for approximately
90% of all cases. If either of the parents has
the disease, their children have a 50% chance
of inheriting it. Globally, one in every 400 to
2,500 individuals suffers from ADPKD. Based
on Hong Kong’s population of approximately
7.5 million, it is estimated that there are
between 3,000 and 18,750 ADPKD patients.

Symptoms

PKD is a condition characterised by the
development of proliferative cysts in the
kidneys, accompanied by high blood pressure
and declining kidney function. PKD can affect
both kidneys, and as the disease progresses,
these cysts continue to grow, gradually
replacing the normal kidneys and blood
vessel tissues, leading to a deterioration in
kidney function. Eventually, this can result in
end-stage renal failure. PKD can also cause
problems in other organs, such as the liver and
pancreas. In some cases, it may even lead to
bleeding in the brain, which can be fatal.

Currently, there is no cure for this rare
disease; however, early diagnosis, coupled
with effective blood pressure control, can
significantly slow its progression. Medications
are now available for clinical use that, when
administered early, can help decelerate the
growth of the cysts.
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The Strength of a Mother

Overcoming Breast Cancer
for Her Children
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Love is the most powerful force in life. As she gazed at her children, Wing-sze (a pseudonym)

was determined to defeat cancer for their sake, bravely embracing the necessary choices
for their future, even if it meant she might never give birth again. A happy mother of two
young children approaching her 40, she never expected that breast cancer would come
uninvited during the prime of her life, forever altering her life. Wing-sze found the resilience
to face the challenge head-on for her children. She joined the Hong Kong Genome Project
(HKGP) and benefitted from whole genome sequencing (WGS) to identify disease-causing
genetic variations. Upon learning that she was at risk of other cancers, she made the difficult
but necessary decision to undergo surgery, removing her fallopian tubes and ovaries. This
proactive measure allowed her to avoid future cancer risks and regain control of her health.

At the same time, WGS provided Wing-sze with valuable insights into the hereditary risks
associated with her cancer, and she is now doing everything she can to protect her children
from the threat she faces head-on.
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With no family history of cancer, Wing-sze never
imagined she would face such a serious threat to her
health. At age 39, cancer came knocking, throwing
her life into turmoil. She was diagnosed with Invasive
Ductal Carcinoma, an aggressive type of breast cancer
in which cancer cells penetrate from the milk ducts into
surrounding fatty tissue. It required prompt treatment
to prevent the cancer spreading through her lymphatic
system and blood vessels.

Understanding Unveils
Precise Prevention
and Treatment

The diagnosis came as a shock, but Wing-sze quickly
found her footing and resolve. She decided to stay
strong for her family, determined to witness her
children’s growth and to be there for their milestones.
Alongside actively pursuing treatment, Wing-sze delved
into her condition and its hereditary risks, hoping that
this knowledge might help her children take preventive
measures early on for a healthy future.

In 2022, just a year after being diagnosed with breast
cancer, Wing-sze joined HKGP upon her attending
doctor’s referral. Through WGS and subsequent analysis,
the HKGP team pinpointed a disease-causing genetic
mutation related to breast cancer in her RAD51C
gene. The result precisely explained the cause of her
iliness, allowing healthcare professionals to better
understand her condition and develop a personalised
treatment and management plan, including regular
disease monitoring. The analysis also revealed her risk
of ovarian cancer. Facing this potential threat, Wing-sze
made the bold decision to follow the recommendation
and undergo a salpingo-oophorectomy, a preventive
surgery that removed her fallopian tubes and ovaries.
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Stepping Beyond the Unknown
and Regaining Control
of Health

As the WGS results showed the hereditary nature of
the genetic mutation, the HKGP team advised Wing-
sze's daughter to take genetic testing once she reaches
adulthood for early detection and prevention. They also
recommended her son receive genetic counselling in
the future to understand the hereditary risks and make
informed family planning decisions.

A mother’s strength knows no bounds. Despite facing
the changes and impacts of cancer, this young mother
fearlessly confronted the disease for the sake of her
children and family. Through WGS, she regained control
over her health and helped her family to understand
their own health risks, allowing for more precise and
effective disease prevention and management. With her
positive attitude and courageous determination, Wing-
sze has transformed her life story, ensuring her family
can continue to live with love and happiness.
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Learn About Invasive Ductal Carcinoma
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Disease Incidence

Breast cancer has been the most common
cancer among women in Hong Kong since
1994. It is estimated that one in every 13
women will face this disease in their lifetime,
with Invasive Ductal Carcinoma (IDC) being
the most common type, accounting for
approximately 80% of all breast cancer cases.
Early-stage breast cancer may develop without
symptoms, and some patients are unaware of
any changes in their breasts until a screening
reveals the presence of cancer.

Research indicates that about 5-10% of breast
cancer cases may be hereditary. Women
with breast cancer gene mutations are 10
times more likely to develop breast cancer
than the general population. As a result,
understanding the hereditary risks of breast
cancer and getting regular breast screenings
can help in the early detection of hereditary
breast cancer and increase the chances of a
successful treatment.

Symptoms

Current breast cancer treatments include
surgery, radiotherapy, chemotherapy,
hormone therapy, and immunotherapy.
Patients with early-stage IDC typically undergo
breast-conserving surgery, followed by
radiation therapy or surgical removal of the
entire breast. These treatments are effective,
although some patients may require post-
operative adjuvant chemotherapy or hormone
therapy to prevent recurrence.
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Parents’ Devotion
Guides Their Angel
through Adversity
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Every child is a gift. For Ka-chun and Wing-sze (pseudonyms), the birth of their son was like an

angel blessing their lives — a precious gift that they cherished dearly. As their son Chi-hin (a
pseudonym) grew, the couple began to notice that his movements were not as agile as those
of other children his age, and his speech development was somewhat delayed. They took Chi-
hin to various doctors, yet even after years of consultation none could make a diagnosis. It
was not until Chi-hin joined the Hong Kong Genome Project (HKGP) that the medical team,
through whole genome sequencing (WGS), finally diagnosed him with Duchenne Muscular
Dystrophy (DMD), a rare genetic disease. Confronted with life’s uncertainties, Ka-chun and
Wing-sze realised the importance of cherishing every moment. They wholeheartedly devoted
themselves to Chi-hin’s rehabilitation, joined a patient group, and with the encouragement
and support of others in the same plight, they and their little angel faced this rare disease

together, moving forward with determination and hope through adversity.
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Chi-hin grew up in a loving and nurturing environment
as the first child in the family. His first smile and cry
were the most precious gifts for Ka-chun and Wing-sze.
However, when Chi-hin took his first steps, his parents
noticed a slight lack of co-ordination in his movements.
His lower limbs appeared weak, particularly when
he was playing in the park, leading to frequent falls.
At the same time, Chi-hin’s speech development
was found to be delayed compared to his peers. Ka-
chun and Wing-sze took Chi-hin through a series of
medical consultations and tests, including genetic tests,
yet they were only able to determine that he had a
neuromuscular condition, without reaching a definitive
diagnosis. When Chi-hin eventually turned five in 2022,
his attending doctor referred him to HKGP. Following
WGS and analysis, the HKGP team confirmed that Chi-
hin has the rare disease DMD.

In the early stages of DMD, symptoms start with the
deterioration of hip and thigh muscles, which makes
standing and stair climbing challenging. As time
progresses, muscle wasting continues, often resulting
in significant mobility limitations and the need for a
wheelchair by adolescence. Moreover, hand muscles
may also gradually decline in function, affecting self-
care abilities and potentially leading to life-threatening
complications. Typically, patients with DMD have an
average life expectancy of 20 to 30 years.

Whole Genome Sequencing
llluminates the Path Forward

Upon learning the details of their son’s condition, Ka-
chun and Wing-sze inevitably felt a profound heaviness
in their hearts. They are now faced with a daunting
reality: frequent hospital visits and ongoing treatments
for Chi-hin, and the emotional preparation for his
condition worsening over time. Most heart-wrenching
is the possibility that they might outlive their son.
Despite the immense pressure, the sight of Chi-hin’s
innocent joy fortifies their resolve. Ka-chun and Wing-
sze know they must stay strong for him. They work
hard to adjust their mindset, standing by Chi-hin’s side
as they confront this monumental challenge together,
cherishing every single day.
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Based on the WGS results and clinical data, the HKGP
team concluded that existing medications had limited
efficacy for Chi-hin’s condition. For this reason, they
developed a personalised rehabilitation-focused
treatment plan aimed at slowing the progression
of his condition, enhancing his quality of life, and
strengthening his self-care abilities. With the HKGP
team’s support, Ka-chun and Wing-sze devote
themselves wholeheartedly to Chi-hin’s exercise and
rehabilitation training. Their efforts are rewarded by
Chi-hin’s determined smile, a beacon of warmth in these
challenging times, inspiring them to press forward hand
in hand with their child.

Advancing Together
and Contributing to
Medical Research

Ka-chun and Wing-sze realised how important it is to
connect with others in similar situations, leading them
to join a DMD patient group. There, they met other
families navigating similar challenges, and found a
community of kindred spirits. Sharing experiences with
others not only provided comfort but also inspired
hope. Aware of the current limitations of medical
technology in treating DMD, they have decided to
contribute their genomic data to support medical
research, in the hopes that it will pave the way for
breakthroughs that will benefit future DMD patients.

Hong Kong Genome Institute 2023-24 Annual Report
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Disease Incidence

Duchenne Muscular Dystrophy (DMD) is a
rare hereditary condition characterised by
progressive muscle wasting that primarily
affects males, occurring in approximately one
in every 3,500 to 5,000 male newborns. The
disease is caused by a genetic abnormality
that impedes the body from producing a
crucial functional protein called “Dystrophin”,
leading to the decay and eventual demise of
skeletal muscle cells.

Symptoms

Patients experience limb weakness due to
muscle degeneration. The calf muscles often
become abnormally enlarged as muscle
tissue is replaced by fibrotic tissue. Symptoms
such as an unsteady gait and frequent falls,
typically appear in patients aged three to
seven. As patients age, muscle degeneration
and atrophy progressively worsen. By the ages
of 10 to 12, patients usually require the use
of a wheelchair. Abnormal muscle function
can lead to joint deformities and impact heart
and lung function. In severe cases, it can
trigger irregular heartbeat and heart failure,
necessitating ventilator support for breathing.

There is no cure for DMD. Treatment primarily
focuses on physiotherapy and rehabilitation,
which aim at strengthening muscles and
preventing muscle tightening. These
interventions seek to improve the quality of
life for patients and slow the progression of
the condition.

Learn About Duchenne Muscular Dystrophy
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