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Newborn and childhood screening
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“The systematic application of a test or enquiry, to identify
indivi(}luclls at sufficient risk to benefit from further investigation
or direct preventive action, amongst persons who have not
sought medical attention on account of symptoms of that

disorder” (Wald')

well individuals to identify those at

high risk of a specific condition, for
whom early treatment, more effective
treatment, or information may be offered
in order to improve health outcome or to
provide opportunities for informed deci-
sion making. By definition, screening
tests are not diagnostic tests and there-
fore cannot separate reliably those with a
specific condition from those without.
Hence, those with a negative screening
result will include some affected indi-
viduals, usually referred to as “false
negatives”, who may be falsely reassured
by the screening result. Conversely, those
with a positive screening result will
include unaffected individuals, usually
referred to as “false positives”, who may
be worried unnecessarily or be exposed
to the risks of subsequent diagnostic
tests. Therefore the threshold for a posi-
tive test will be determined by balancing
the goals of screening and the perceived
disbenefits of missing affected individu-
als or falsely labelling healthy
individuals.?

In the past screening tests have often
been introduced as a result of the enthu-
siasm of one or more individuals without
evidence of effectiveness or careful con-
sideration of the wider implications of
false reassurance or false labelling. In the
UK, this has led to the refinement of the
historic “Wilson and Jungner” criteria,’
so that all proposed screening pro-
grammes are assessed against specified
criteria.*

Screening is offered to apparently

THE PRESENT FRAMEWORK

To introduce a more systematic ap-
proach, the National Screening Com-
mittee (NSC) was established in 1996
with the remit that it should advise the
Minister of State for Health on screening
issues. Even though there are now sepa-
rate health administrations, the NSC still
has a role across the whole of the UK.
One of the first tasks of the NSC was to
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define criteria for an acceptable screen-
ing programme. In recognition that the
whole programme and not just the
screening test has to be acceptable, there
are now 19 criteria, although all may not
have to be met for each programme. They
cover the condition, the test, the treat-
ment, and broader aspects of the
programme.’ These criteria provide a
framework for appraising evidence in
relation to current or proposed screening
programmes, which in turn form the
basis of policy recommendations. For a
current programme, these may include
recommendations to continue screening,
perhaps with modifications, or to discon-
tinue the programme. For a proposed
programme, these may include advice
cither to implement, or not to introduce.
It is not within the remit of the
committee to advise on issues to do with
screening of particular high risk groups,
for example, screening for hearing loss or
hypothyroidism in children with Down'’s
syndrome.

In 1998, Antenatal and Child Health
Subgroups (ANSG and CHSG) were set
up, in recognition of the large number of
screening tests that are offered during
pregnancy and early childhood. The
CHSG advises the UK NSC on three main
aspects of screening programmes: first,
on the implementation, development,
review, modification, and where neces-
sary, cessation of UK childhood screen-
ing programmes; second, on the need for
research in relation to screening, and for
analytical work to help focus and make
best use of research; and third, on quality
management issues. In its first two years,
the CHSG considered many conditions,
often by holding workshops with rel-
evant professionals and parent groups.
Where relevant, these were held jointly
with the ANSG to reflect the fact that
screening strategies for some conditions
could be offered before conception, dur-
ing pregnancy, or after birth, albeit with
often different goals. There is not room to
describe all the recommendations in
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detail, but the main points are set out
below.

PHENYLKETONURIA,
CONGENITAL HYPOTHYROIDISM,
AND MEDIUM CHAIN ACYL CoA
DEHYDROGENASE DEFICIENCY

In the UK, screening for phenylketonu-
ria was introduced in 1969 and, for con-
genital hypothyroidism, in 1981. These
programmes have been successful in
identitying infants with phenylketonu-
ria or congenital hypothyroidism before
irreversible neurological damage has
occurred, thereby preventing lifelong
disability.’ * The advent of tandem mass
spectrometry (MS/MS) enables many
compounds, including amino acids, to be
assayed on the dried blood spots. In the
UK, MS/MS is being increasingly used to
screen for phenylketonuria, replacing
older methods, and has the capacity to
detect many other compounds. These
include acyl carnitines which may be
used to identify other inborn errors of
metabolism, such as organic acidaemias
and disorders of fatty acid oxidation, of
which medium chain acyl CoA dehydro-
genase deficiency (MCADD) is one of the
most important. In appraising the crite-
ria for MCADD screening, the CHSG has
drawn on primary research carried out in
the UK, systematic reviews commis-
sioned by the UK NHS Research and
Development programme,”" and re-
ports from established or pilot pro-
grammes in North America, Australia,
and Europe.”" Despite international
experience of screening well over a
million newborn infants, important
questions and uncertainties remain
about performance and outcome of
newborn screening for MCADD. In par-
ticular, there has been no report of a sys-
tematic follow up of longer term out-
come in affected infants detected by
screening. In view of this, the NSC
recommended that primary research
should be carried out within a UK
setting to determine programme per-
formance and early outcome.

NEONATAL SCREENING FOR
SICKLE CELL DISEASE

Sickle cell disease predominantly,
though not exclusively, affects particular
ethnic minority populations in the UK.
There is evidence from non-UK popula-
tions that prophylactic penicillin given
following early diagnosis can reduce
invasive infections with encapsulated
organisms, in particular the pneumococ-
cus, and reduce mortality. In the light of
this evidence and the findings of two
commissioned systematic reviews," "’
the NSC has recommended newborn
screening for sickle cell disorders and
antenatal screening for haemoglobin-
opathies, including thalassaemia. This
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was announced as a government priority
in the NHS plan and details of the
implementation are currently being con-
sidered by a working party.

CYSTIC FIBROSIS

A systematic review of screening for
cystic fibrosis, commissioned by the NHS
Research and Development programme,
concluded that “the ability of [newborn]
screening to alter prognosis has not been
conclusively proven”, that evidence
available was “either predominantly
short-term or subject to strong statistical
bias”, but that there was “some circum-
stantial evidence favouring a benefit”."
At the same time, the authors concluded
that antenatal screening should be of-
fered to pregnant women using a DNA
based test with the aim of identifying
couples with a 1 in 4 risk of an affected
child, who could then be given infor-
mation regarding their risk and repro-
ductive choices. The NSC reviewed the
evidence from this and other inter-
national reviews, from information pub-
lished subsequently, and from work-
shops and meetings with relevant
professional and parent groups. The NSC
concluded that there was currently in-
sufficient evidence of longer term ben-
efit, specifically in relation to pulmonary
function, to support implementation of
newborn screening. Subsequently, a
ministerial decision was made in July
2001 to formally introduce screening in
England, followed shortly by a similar
decision for Scotland. An implementa-
tion plan for England is being formu-
lated. Currently antenatal screening is
only carried out by a single centre in
Scotland, but this policy is currently
under active review.

DUCHENNE MUSCULAR
DYSTROPHY

There is no treatment for Duchenne
muscular dystrophy. The main value of
screening is therefore to warn parents of
the possibility that future boys in the
family may be affected.” This allows for
the opportunity for prenatal counselling.
Further evidence will become available
from the experience of screening pro-
grammes in Wales, but, at present, there
is not enough evidence to support a rec-
ommendation that screening should be
universal.

DEVELOPMENTAL DYSPLASIA
AND CONGENITAL DISLOCATION
OF THE HIP

The term developmental dysplasia of the
hip (DDH) refers to a spectrum of devel-
opmental hip disorders which include
partial or complete displacement of the
femoral head from the acetabulum,
previously called congenital dislocation
of the hip. This spectrum also includes
acetabular dysplasia with or without

displacement. Developmental displace-
ment is associated with impaired growth
and development of the hip and, usually,
with subsequent abnormalities of gait
and premature degenerative changes in
the hip joint. A national screening
programme based on clinical screening
to identify neonatal hip instability was
introduced in the UK in 1969.* There is
however scientific uncertainty about the
effectiveness of this programme, reflect-
ing the fact that it has never been
assessed in a randomised trial. Since the
mid 1980s there has been increasing use
of ultrasound to image newborn infants’
hips, although in the UK this has been
principally offered to those with risk fac-
tors or clinically detected hip instability.
While neither clinical nor ultrasound
screening programmes have been satis-
factorily evaluated in relation to longer
term outcomes, evidence suggests that
universal ultrasound programmes iden-
tify similar proportions of affected chil-
dren compared with screening by expert
clinical examiners. However, experience
from other European countries with
universal ultrasound screening pro-
grammes suggests that uncertainties in
the ultrasound criteria for treatment
result in very high treatment rates. This
raises concerns about over treatment of
infants with false positive screening
results. Sources of information for the
policy review included research carried
out for the MRC Working Party on Con-
genital Dislocation of the Hip,”* and
systematic reviews from the USA and
Canada.” * The NSC has recommended
that clinical screening should continue,
but with renewed emphasis on the
standards and training for the clinical
screening examination, with ultrasound
used to image infants with clinical hip
instability and recognised risk factors for
DDH. Two national workshops have been
held to develop an implementation plan.
However, the NSC recognises that these
policies are based on limited research
evidence and plans to keep this policy
under review.

HEARING IMPAIRMENT

The authors of a recent systematic
review of neonatal hearing screening to
identify children with permanent con-
genital hearing impairment concluded
that the current infant distraction test
(IDT) fails to fulfil the criteria for a good
screening test.” Even in ideal circum-
stances the IDT has poor sensitivity and
specificity and cannot identify children
before the age of 7-9 months. As early
identification results in better outcome
for children, and targeted neonatal
screening only detects about 50% of
cases, it was recommended that univer-
sal neonatal screening should be intro-
duced. The CHSG held two workshops
and established a universal neonatal

hearing screening steering group to con-
sider the evidence, consult with both
health professionals and parents, and
take forward an action plan. Twenty pilot
sites have been set up around the
country as the first step in implementa-
tion of universal neonatal hearing
screening. Screening in most of the pilot
sites will be hospital based, but the
effectiveness of screening in other set-
tings will also be addressed.

VISION DEFECTS
Currently babies are examined at birth
and at 6-8 weeks for evidence of ocular
abnormality, predominantly congenital
cataract. At subsequent ages, an attempt
is made to detect strabismus, reduced
visual acuity, and abnormalities of colour
vision. The evidence in favour of most of
these activities is surprisingly sparse.”
The NSC has recommended that the pro-
gramme of screening for retinopathy of
prematurity should continue, as should
newborn screening for media opacities
and other eye anomalies, and a repeat
examination between 4 and 6 weeks.
However, training and supervision must
be improved.”® The NSC also recom-
mended that orthoptists should screen
children between 4 and 5 years of age,
with the aim of testing all children by the
age of 5, but that all other routine vision
testing in children less than 5 should
cease, as should the test for 7 year olds.
The major resource implication of these
proposals is that orthoptists will be
undertaking more tests. The feasibility of
this needs to be examined in more detail.
It is tempting to recommend that all
other tests of vision in school aged
children should be abandoned because
the evidence in their favour is poor and
one might rely on self referral to the local
optician. However, as there is some
evidence that vision screening may re-
duce, if not eliminate, social gradients in
age at presentation with asymptomatic
amblyopia,” it is possible that discon-
tinuation of existing programmes may
result in increased health inequalities.
Therefore all other tests of vision in
school aged children should continue
unchanged—for further details see the
Health For All Children website (http://
health-for-all-children.co.uk).

GROWTH DISORDERS

There is a lack of formal evidence as to
the value of routine growth monitoring;
its use in detecting abnormal growth
velocity has low sensitivity and
specificity.” In 1998 a multiprofessional
group met to develop a consensus on this
issue. At this meeting it was agreed that
the potential benefits of growth monitor-
ing include identification of chronic dis-
orders, giving reassurance to parents,
monitoring the health of the nation’s
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children, and supporting future re-
search. Weight monitoring in infancy
and among older children does not fulfil
the criteria for screening. Single height
measurements, with a cut off point at the
0.4th centile, come closest to satisfying
the criteria for screening. It has been
suggested that it is good practice to
weigh infants and young children at
routine contacts, for example, at 6-8
weeks and when they attend for
immunisations.” It is recommended that
height and weight should be measured
at school entry. At no other age does the
measurement of height satisfy the crite-
ria for a screening test and so cannot be
recommended as a routine in well
children. Recently, attention has been
drawn to the increasing prevalence of
obesity; however, there is insufficient
evidence to support the introduction of
routine screening for obesity at any age
in childhood.™

DISORDERS OF DEVELOPMENT
AND BEHAVIOUR

The terms “developmental screening”
and “developmental assessment” are
often incorrectly used interchangeably.
As a result of this lack of clarity, tests
which may be useful as assessment tools
have often drifted into use as screening
tests. Law et al concluded that there was
insufficient evidence to introduce
screening tests for speech and language
delay.”” A trial of a screening instrument
for autism in toddlers—the CHAT test—
has recently been completed,” which has
reported a low sensitivity. This test was
performed at 18 months (norms are not
available for other ages). Of the 38
children who matched the criteria for
high risk for autism and who were
re-screened a month later, 12 continued
to meet the criteria on re-testing. At 42
months, 10 of these 12 had diagnoses on
the autistic spectrum, one had language
delay, and one was normal. However, the
sensitivity was only 18%. A satisfactory
screening test for autism is therefore
currently unavailable. A systematic re-
view of randomised controlled trials of
occupational therapy for developmental
coordination disorders failed to provide
evidence that occupational therapy im-
proved the child’s ability to function in
everyday life.”* There is no evidence to
support population screening for devel-
opmental delay.

ASSURING QUALITY IN
SCREENING PROGRAMMES
Newborn and childhood screening pro-
grammes depend on high quality serv-
ices, including appropriate information
for families who are offered testing, to
ensure that informed choices are made,
and that care is delivered in an effective
and timely fashion. A national audit of
newborn screening for phenylketonuria
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and congenital hypothyroidism,” to-
gether with a commissioned review of
quality management in screening,” have
resulted in the establishment of a UK-
wide National Newborn Screening Pro-
gramme Centre. This centre started work
in April 2002 and is overseeing all
screening programmes based on testing
the heel prick sample. The centre has a
remit to monitor, and facilitate improve-
ment in, the quality of newborn screen-
ing processes and their outcomes for
parents and their babies. A key feature
will be the integration of this quality
assurance programme for newborn
screening into mainstream NHS quality
management through a national frame-
work for standard setting, training, and
performance measurement.

CONCLUSION
Screening tests are only one component
of a properly coordinated screening pro-
gramme and should not be introduced
until there is evidence that the potential
benefits of the whole programme out-
weigh the harms. Once in place, it is
important that there is continued moni-
toring of the programme to ensure the
maintenance of standards and that
unanticipated problems are not arising.
Unless there are good reasons to the
contrary, no new screening programmes
should be introduced on a local rather
than national basis, except as a time lim-
ited research project. The menu of
potential screening programmes is con-
stantly changing and new topics will be
considered by the NSC in the future. It is
only through this process of reviewing
evidence against explicit criteria that we
can ensure that the benefits of new pro-
grammes outweigh the harms.
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EUROPE CALLING. ..o

Shortage of vaccines: USA, Europe, who next?

e are all aware of the merits of
preventing infectious diseases by
vaccines and many of us have wit-

nessed impressive examples of successful
immunisation strategies: for example, the
global eradication of smallpox, the elimina-
tion of poliomyelitis in most countries of the
world, and the substantial decline of invasive
Hib disease in the western world.

However, safety questions raised about cer-
tain vaccines—whether true (intussuscep-
tion associated with rotavirus vaccine) or
false (autism due to MMR)—have challenged
paediatricians. Nowadays, it frequently re-
quires long discussions, pronounced powers
of persuasion and patience to convince
parents about the benefits of vaccines. As if
this were not enough, a further crisis has
arisen: vaccine supplies are running short
and/or the range of available vaccines is
shrinking in the USA and several European
countries. According to the Centers for
Disease Control and Prevention, 8 of the 11
routine childhood vaccines are currently in
short supply in the US, namely diphtheria,
tetanus, and pertussis (DTPa); measles,
mumps, rubella (MMR); varicella; and the
pentavalent pneumococcal conjugate. The
large demand for polysaccharides to be
included in the latter may even negatively
influence the availability of the familiar

23-valent pneumococcal polysaccharide vac-
cine, indicated for individuals aged 2 years or
older with chronic diseases. In some Euro-
pean countries, formerly available “orphan
vaccines” such as DT (without pertussis com-
ponent) or monovalent diphtheria toxoid
with reduced antigen content (“adult formu-
lation”) have disappeared.

How could this happen? Several recent
mergers of pharmaceutical companies have
led to market consolidation. Only a few “glo-
bal players” are still manufacturing vaccines
and their perceived duty to shareholders have
resulted in some ceasing to produce less prof-
itable vaccines. Similarly, former state owned

or subsidised vaccine manufacturers are in-
creasingly being forced to show a profit.
Unfortunately, inspections of some plants by
regulatory authorities have revealed failures to
maintain quality standards as set by GMP
guidelines (“good manufacturing practice”).
These have led to interruptions of production,
thus intensifying the supply shortfall. Further,
increasing numbers of different antigen com-
ponents in modern vaccines make it more and
more likely that a given production lot might
not fulfil quality criteria for all ingredients.

What is the way out of this dilemma? Logi-
cally, the more manufacturers of standard
vaccines there are, the less likely is significant
shortage of supply. Furthermore, companies
producing vaccines should be required to
announce ahead of time any withdrawal of
vaccines from the market thereby allowing
other manufacturers to increase their output.
States should consider long term contracts
with vaccine manufacturers to assure suffi-
cient supply for their population and, perhaps
most importantly, local vaccine producers in
less developed countries need to be strongly
supported to maintain or increase their
output with respect to quality and quantity.
The children of the world (and their parents)
deserve no less.

Ulrich Heininger
European Editor
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