What is Spinal Muscular Atrophy (SMA)?
ftER A BEIENRZELELE (SMA) ?

Spinal muscular atrophy (SMA) is a recessive chromosomal genetic disorder in which the
anterior horn nerve cells of the spinal cord (motor neurons) degenerate. Since the motor
neurons relay signals from the brain to the skeletal muscles, their degeneration will result in
muscle weakness and atrophy. The most common form of SMA is caused by deletions or
mutations in the Survival Motor Neuron Gene 1 (SMNT1) of the fifth chromosome, which is
responsible for making a protein called the Survival Motor Neuron (SMN) protein. This
protein is vital for healthy functioning of the motor neurons. It is estimated that 1 in every
6,000 to 10,000 newborns is affected by SMA.
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What are the Symptoms of SMA?
SMARYREGRATEE ?

The disease mainly affects the motor muscles, especially the large muscles. The child’s
intelligence and communication skills are generally normal. There are different types of
SMA. The severity and age of onset can vary. Severely affected patients will develop
symptoms within the first six months, presenting with poor muscle tone, delayed motor
development and difficulty in chewing and swallowing. Weakness and inability to cough will
lead to recurrent pneumonia, which can lead to early death. The fortunate ones may survive
infancy but still cannot manage to sit and walk. Some type of SMA may have symptoms
later, and are often less severely affected. These lucky ones will have better prognosis.
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How Is Newborn Screening for SMA Carried Out?
SMAFT £ REFE A ST ?

The copies of the Survival Motor Neuron Gene 1 (SMN1) can be measured in the same few
drops of blood collected on the screening card. Babies with positive or doubtful screening
results will be called back to receive further tests. Once the diagnosis is confirmed, early
treatment can limit the progression of the disorder and prevent severe disability. Other than
intensive physiotherapy and occupational therapy, new drugs are currently available to
increase the production of SMN protein and improve the outcome for some patients.
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What is Severe Combined Immunodeficiency (SCID)?
ftERBRERSERERZIE (SCID) ?

Severe combined immunodeficiency (SCID) is a group of rare inherited genetic disorders
affecting the “T” and “B” white blood cells of the immune system. As a result, the patient
is incapable of fighting against common infections and has recurrent life-threatening
infections by bacteria, viruses and fungi. Some may have chronic diarrhea and growth
failure. The most severely affected patients need to live in a sterile cabin to be protected
from all environmental micro-organisms and may succumb within a year. T-cell receptor
excision circles (TREC) are circular DNA segments generated in T and B cells during their
maturation. Patient with SCID will have low levels of TREC.
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What are the symptoms of SCID?
SCIDRYIBEEURATE ?

Infants with SCID usually develop symptoms after 2 to 6 months, when maternal antibody
protection is waning. Patients have frequent and recurrent respiratory infections, chronic
otitis media, sinusitis, and infections of the skin and oral mucosa. Peeling rash on the skin
appears due to uncontrolled infection. Other common symptoms include ulcers in the
mouth and tongue, chronic diarrhea, malnutrition, and growth retardation.
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How Is Newborn Screening for SCID Carried Out?
4 RSCIDEE ANAETT ?

This can be measured in the same few drops of blood collected on the screening card.
Babies with a positive or doubtful screening result will be called back for more tests to
confirm the diagnosis. If SCID is confirmed, protective measures can be employed to
prevent debilitating infections. Regular antibody infusions may also be prescribed by
doctors to boost their immunity. In selected patients, SCID can be treated with bone
marrow transplantation.
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How are Results Reported?
BB AR R AMAT RS ?

Results from the screening will be sent directly from CUHK laboratory to HKAH-TW. This can
take from 7 to 10 working days. Once we have received the results, the report will be
scrutinized by your pediatrician and conveyed to you by phone or at newborn follow up.
Most babies (98-99%) will have a normal result. This indicates that the baby has a very low
chance of having the type of disease screened.

If the test is positive, the baby is at risk of having the type of disease screened and immediate
referral should be arranged to a specialist/pediatrician for further diagnostic workup and
management.

Sometimes the results can be uncertain and a new sample is needed. This may happen in
about 1% of all screened babies. Parents of babies with an 'Uncertain' result will be
contacted to arrange for taking another sample within 14 days of life.
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How accurate is the screening?
ERE RV A5 SRZERENS 2

The accuracy of Screening for Rare Diseases and IEM is extremely high. However, as in all
laboratory tests, there is a small chance (though extremely low) that some affected infants
may be missed (false negatives), while unaffected infants may be wrongly identified (false
positives). Therefore, it is extremely important that all “Uncertain” or "Positive” screening
results should be followed by standard diagnostic tests for confirmation.
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Appointment & Enquiries

RARER

Please call us for appointment & enquires during office hour.
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Adventist i_% Hong Kong Adventist Hospital - Tsuen Wan
Healthx sxtzmn-24

Address 331k : 199 Tsuen King Circuit, Tsuen Wan, N.T.
FRBEZERE1995%
Telephone &5 © (852) 2275 6688
Fax 8K : (852) 2275 6767
Website #8134 : www.twah.org.hk
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I Hong Kong Adventist Hospital - Tsuen Wan \ ‘

The Hospital reserves the right to change or amend details without prior notification.

For the latest information, please visit our website at www.twah.org.hk
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Extended Screening for Rare
Diseases and Inborn Errors of
Metabolism in Newborn Babies
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Introduction
SE)
To enhance the neonatal screening program, Hong Kong
Adventist Hospital-Tsuen Wan is now offering an extended
neonatal screening for rare diseases and inborn errors of
metabolism (IEM) for babies born in the hospital. The
package of tests is provided by the Joshua Hellmann
Foundation Newborn Metabolic Screening Program from
the Chinese University of Hong Kong (CUHK). The screening will
cover 30 metabolic diseases as well as other rare diseases recommended
by experts to be worth screening for our population, so as to allow for early
diagnosis and optimization of treatment to improve outcomes.

For more detailed information please visit the official website of CUHK at
http://www.fetalmedicine.hk/en/iem.asp
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What Kinds of Diseases are Screened?
R sT 2R LR R ?

Not all diseases are worth screening for. Experts need to consider the incidence of the disease
and availability of effective treatments for the local population. A screening test with a high
call back-rate can cause repeated tests and unnecessary anxiety to the parents. Experts in
CUHK have carefully selected the following conditions for this screening program:
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_Inborn Errors of Metabolism (IEM) St XM 5R

30 different types of IEM in the following categories:
+ Amino acid disorders

+ Fatty acid oxidation disorders

+ Organic acid disorders
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Rare Diseases ERJF

Congenital adrenal hyperplasia (CAH)
X-linked adrenoleukodystrophy (X-ALD)
Spinal muscular atrophy (SMA)

+ o+ o+ o+

Severe combined immunodeficiency (SCID)

K RME EREEIEERE (CAH)
B FIRIS 5 B R EAE (X-ALD)
BHEMNRZESIE (SMA)
BEERSEZEMZIE (SCID)

+ o+ o+ o+

The list may be updated periodically as new research appears or when new technologies are
available.
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Who needs to be screened?
TS 5 B E RS G ?

Every newborn baby is recommended to be screened unless the baby’s health condition is
not suitable, e.g., baby is clinically unstable.

BRPNAENERMER  BRFABERBERRALTES @ HIMERRETRE  BRIEN
MEEBEREZEIHE

What are Rare Diseases?
fHERERR?

Rare diseases are rare, so much so that most people, sometimes even professionals, know
very little about them. In the United States, a rare disease is defined as a condition that
affects fewer than 1 in 200,000 people. Since there are many thousand types of rare
diseases, it is estimated that up to 1 in 2,000 people are debilitated by one or another type
of rare disease. Treatment options are limited. Drug companies are generally not interested
in developing new treatment for a small market, and research subjects are difficult to recruit.
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What are Inborn Errors of Metabolism (IEM)?
fHEZ 254 RS ?

Inborn errors of metabolism (IEM) are a large group of rare genetic diseases that generally
result from a defect in an enzyme or transport protein, causing a block in a metabolic
pathway involved in the breakdown of nutrients or the generation of energy. Disruption of
the metabolic pathway leads to toxic accumulations of substrates before the block. Different
organs may be affected, and patients may present with different disease spectra. Some I[EM
cause defects in energy production only when the body is under acute stress. Many IEM
affect the central nervous system, causing irreversible neurological damage. Although IEM
are individually rare, experts estimated that the condition affects 1 in every 4,000 newborn
babies in Hong Kong because there are more than hundreds different types of IEM.
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What are the symptoms of IEM?
IEMB TR ?

Patients with IEM appear healthy at birth, because in the womb the placenta provides
nutrients and metabolites and clears wastes for the baby. Symptoms only appear after birth
when toxic precursors have accumulated to critical levels or when energy cannot be
converted from body stores in times of crisis. Early symptoms are often nonspecific in small
infants, such as tiredness, vomiting, poor feeding, abnormal breathing or general weakness.
Some patients with IEM may experience sudden deterioration from what appears to be a
mild illness to a critical state, with seizures, loss of consciousness, brain dysfunction,
unexplained low blood sugar level, or liver failure. Some IEM may present later in childhood,
with abnormal facial features, enlarged internal organs, mental retardation or growth
failure.

EMHEBEEHEREERRRER  RAERBBNTER  BESREMAKZMELENQH
MNFER BB RBEREY - HER - ESZRRAZESKTY  RERFERISEBB LN
HEBAOE > BEAHE - ERNEHMERTEEEE B - RETR WREERE2HE
HE - BLERBENERBALRIRE - —& |EM BEFRB+IRE - BE3—L&U
SRR ERABSEB( - HERRK - RASHE - IWEEER - THRENEDLES
DHERBERR - —& |EM TAIEZRFERARERE  fINELACIREBISHER - A
FREEA  BELENFERERS -

How to Screen for and Diagnose IEM?
BB EMZE R ?

A few drops of blood are collected onto a screening card by pricking the baby's heel after
completing oral feeding for 1 day. The test can be carried out up to the 7th day of life.
Results will be available within a few days.
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What is Congenital Adrenal Hyperplasia (CAH)?
ftEREXRME LIRFEELEE (CAH) ?

The adrenal glands are responsible for producing cortisol, a hormone that regulates our
body’s stress response to illness or injury. Cortisol is structurally and chemically related to
two other types of hormones that regulate salt and water balance and sexual differentiation.
Many enzymes are needed in the production pathway of cortisol, and congenital adrenal
hyperplasia (CAH) is caused by deficiency of one of the enzymes. Affected patients will not
be able to cope with metabolic stress caused by mild illnesses or injury. Accumulation of the
hormone’s precursors also causes overproduction of other chemically related hormones,
which cause undesirable effects. Increase in sex hormones may cause abnormal genitalia in
the newborn, or causes precocious puberty later.

ErREEELARERE  CAEANRMAERASGEZEENEIRE REBNELTE
TEME - FRME LRERERLEE (CAH) HEP—EBNRZEIE - REREMNLEEE
REMBERAHEONKGFENHERL  EENRHARETIAEE - EEBTERMAS
REEFR  BEANCENERUSEHERERNERES - EMHRRESISHERN
LEBEBRE - WU SRS BERH -

What are the symptoms of CAH?
CAHRYEERATE ?

Some baby girls with CAH are diagnosed soon after birth because of abnormal male looking
external genitalia caused by excessive male hormones. More often, patients present with
feeding difficulties, weight loss and poor growth after discharge from birth. Sometimes,
these babies come in acutely with repeated vomiting, dehydration, hypotension, low blood
sugar, shock, or even death. Mild cases of CAH may be completely asymptomatic during
infancy but present with early sexual development in later childhood.
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How Is Newborn Screening for CAH Carried Out?
CAHT 4 RERE WA #E1T ?

The screening test is done with the same few drops of blood collected on the screening
card. The laboratory will measure a chemical called 17-hydroxyprogesterone (17-OHP)
which is elevated in patients with CAH. If the screening is positive, the baby will be called
back for more tests to confirm the diagnosis. Once confirmed, patients with CAH can be
treated with oral medications to avoid life threatening symptoms. This may also reduce the
chance of early puberty and short stature in future.
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What is X-linked Adrenoleukodystrophy (X-ALD) ?
228 L IRkEHE KEE (X-ALD) ?

Adrenoleukodystrophy is a hereditary condition which results in damages to the membrane
(myelin sheath) that insulates nerve cells in the nervous system. The most common type,
called X-linked adrenoleukodystrophy (X-ALD), is caused by a genetic defect on the X
chromosome and is more common and severe in males. Patients with this disease cannot
break down very long-chain fatty acids (VLCFAs), causing them to build up in the adrenal
glands and the nervous system especially the brain.
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What are the Symptoms of X-ALD?
X-ALDRYFR {2 AT ?

The symptoms of X-ALD can vary among patients and may begin at different ages. The
most severe type occurs between the ages of 4 and 8. Affected children are found to
deteriorate in school performance, develop attention deficits, behavioral problems, double
vision, visual and hearing impairment, or epilepsy. The disease usually progresses rapidly in
the next 6 months to 2 years, causing the patient to lose bodily control and become
bed-ridden, finally early death. Patients with a milder form of X-ALD may develop symptoms
later in adulthood or middle age. Others may present with adrenal insufficiency.
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How Is Newborn Screening for X-ALD Carried Out?
X-ALDH4E 52 B & A ETT ?

The X-ALD screening aims to detect babies at risk of severe X-ALD by measuring the
concentration of VLCFA, which accumulates in the body of patients with X-ALD. The test
can be done with the same drops of blood collected on the screening card. If positive or
uncertain, the baby will be called back for more confirmatory tests. When X-ALD is
diagnosed before the onset of symptoms, patient’s outcome can be improved by early
treatment including steroid replacement therapy and bone marrow transplant. It should be
noted that the test is not designed to detect mild forms of the disease.
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