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Editorial

Universal Newborn Screening in
Hong Kong: Time for Change?

The article on neonatal seizure by Siu et al1 highlighted two problems,

recent advances in metabolic causes of neonatal epilepsy and whether such

disorders could be detected by an expanded neonatal screening programme.

Treatable metabolic causes of early epilepsy are uncommon but they should

be considered once conditions like infection, electrolyte disturbances,

hypoxia, hypoglycaemia and structural brain malformations have been

excluded. Many inborn errors of fatty acid oxidation, amino acid and organic

acid metabolism can present as encephalopathy with seizures in the neonatal

period. The management algorithm and therapeutic drug trials shown in

this article follow on from our recent understanding of treatable neonatal

epilepsy. Pyridoxine − dependent epilepsy is the result of mutations in the

ALDH 7A1 gene leading to central nervous system α-aminoadipic

semialdehyde dehydrogenase deficiency.2 The disorder responds promptly

to 100 mg of intravenous pyridoxine and these children require life-long

pyridoxine treatment. Treatable neonatal epileptic encephalopathy can also

occur as a result of mutations of PNPO gene encoding pyridox(am)ine

5'-phosphate oxidase.3 A therapeutic trial of two doses of pyridoxal phosphate

(10 mg/kg per dose) 2 hours apart can be initiated as the test for

documentation of PNPO mutations is not available in most centres. Two doses

of folinic acid (5 mg) 6 hours apart can be tried if seizures do not respond to

pyridoxal phosphate. The etiology of folinic acid-responsive seizure remains

elusive and this form of neonatal seizure is characterised by characteristic

unidentified markers and elevated neurotransmitters (homovanillic acid,

3-methoxytyrosine and vanillactic acid) in the cerebrospinal fluid when

analysed by high performance liquid chromatography.4 Other treatable

neonatal metabolic seizures that paediatricians should be aware of include

serine deficiency disorders,5 cerebral creatine deficiency syndromes,6 and

glucose transporter GLUT 1 deficiency.7 The condition described by Siu et

al, D-bifunctional protein deficiency is an inherited defect of peroxisome

biogenesis and a characteristic acylcarnitine profile in patients affected by

such disorders could be detected using tandem mass spectrometry (TMS).8

The next question that arises is whether expanded newborn screening using

tandem mass spectrometry should be introduced in Hong Kong to detect

rare metabolic disorders.



2 Universal Newborn Screening in Hong Kong

In a recent coroner inquest into the death of a 14 year

old boy due to an inborn error of metabolism (IEM), the

report included a rider that the authorities should look

into the feasibility of establishing universal newborn

screening for IEM in Hong Kong. This is a timely

recommendation as Hong Kong, Asia's World City, is

really lagging behind in this aspect of preventive health

care, even in the Asia Pacific region.9 Since the pilot

screening programme for congenital hypothyroidism in

198210 and the initiation of universal newborn screening

for congenital hypothyroidism and glucose-6-phosphate

dehydrogenase deficiency by the Clinical Genetic

Service of the Department of Health in 1984, there has

been dramatic technological advances in the field of

newborn screening. The introduction of analysis of

acylcarnitines and amino acids by electrospray ionisation

tandem mass spectrometry (TMS) has made possible the

detection of a large number of metabolic disorders in a

single analytical run. "A new grassroot movement is

raising a ruckus about genetic screening" was highlighted

in an article in Science, reaffirming that advocacy groups

are championing for expanded neonatal screening of

genetic diseases.11 In line with Barack Obama, the

President-Elect of the United States, who spoke so

eloquently of change, is it time for the Department of

Health to review whether there should be "changes" to

the existing neonatal screening programme in Hong

Kong? It is likely that public pressure and technology

will drive a change in the newborn screening programme

in Hong Kong in the future. Expanded newborn screening

programmes covering many metabolic diseases

have been introduced in Europe, United States and

Australia.11-13

At present, newborn screening is carried out in cord

blood and a new system for screening using dried blood

spots on filter paper will need to be developed if new

disorders are to be added to the existing neonatal

screening protocol in Hong Kong. This will entail a

significant start up cost and establishing a new screening

organisation requires investment, education and training

of clinical biochemists, technical staff and other health

care professionals. So what are the disorders to be

covered if universal newborn screening for IEM is to be

introduced in Hong Kong? The principles of Wilson and

Junger14 should be taken into consideration. However,

the availability of effective treatment may not be a

prerequisite for screening because the identification of

an inherited incurable IEM by screening can be of benefit

to the family by providing crucial genetic information

for counseling affected families.15 Although the clinical

effectiveness for screening for phenylketonuria and

hypothyroidism is generally accepted, formal evidence

of the clinical and cost effectiveness of the expanded

newborn metabolic screening is scarce. Good quality

controlled studies are lacking because of the rarity of

genetic metabolic diseases and the conviction by some

clinicians that patients will benefit from early diagnosis

and treatment. Some form of economic evaluation prior

to the introduction of a new programme is required. Some

studies showed that adoption of TMS for expanded

newborn screening would be cost effective if added onto

an existing screening programme.16,17 The introduction

of TMS technology does not mean that it is cost effective

to include a "basket" of disorders for screening and the

inclusion of each disease requires independent

evaluation.12,17,18 A study from the United Kingdom

supported the introduction of TMS into a neonatal

screening programme for phenylketonuria and medium

chain acyl-Co-A dehydrogenase deficiency (MCADD)

combined.19 There is a great variation in the metabolic

disorders included in the screening programmes

introduced in different parts of the world.9,12,13,20

Healthcare planners should be aware of the many

limitations when basing policy decisions on experience

from other countries. Ethnic differences in the incidence

of IEMs must be taken into consideration and one

example is that MCADD is common in Caucasian while

it is uncommon in Chinese.21 Organisational structure,

staff and treatment costs may be very different in

different countries.18 The involvement of health

economists in the planning process and obtaining reliable

data on the prevalence of IEMs locally, in China and

other Asian ethnic groups will be important to guide

decisions on screening policies in Hong Kong.

The newborn screening programme is not just the

screening process alone but includes other distinct

components like confirmation of diagnosis, management,

short-term and long-term follow up.22 There should be
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regular audit and continuous quality improvement of the

programme. A secure funding mechanism to cover the

expenses of additional personnel, training of medical,

technical and allied health professionals, medications,

medical foods, start-up and recurrent instrument and

operating costs must be in place. With new technology,

there would be new legal concerns for us to address.23

Paediatricians have the responsibility to promote public

health through neonatal screening but indiscriminate

screening can do more harm than good. The increase in

false-positive results following expanded newborn

screening for inherited metabolic diseases will impose a

burden on the health care system and may have

detrimental effects on the family through a combination

of unnecessary investigations and hospitalisations,

parental stress and parent-child dysfunction.24 Policy

makers and paediatricians should balance the risks and

benefits of expanded screening and act as primary

gatekeepers of the interest of the child.

We need change but much work needs to be done

before any change to the existing newborn screening

programme can be implemented.
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