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Screening of the Newborn for Duchenne Muscular
Dystrophy
Duchenne muscular dystrophy usually gives rise to difficulty
in walking by about the age of 3 years, and by the age of 10
most affected boys are confined to a wheelchair; few survive
beyond the age of 20. The disease is inherited by an X-linked
recessive mechanism, but many sporadic cases result from
mutation. The condition is rare, affecting between 13 and 33
per 100 000 live male births.'

For some years estimation ofthe serum enzyme activity, and
particularly of aldolase and creatine phosphokinase (CPK),
has been recognized as an invaluable aid to diagnosis, especi-
ally in the early stages of the disease; and estimation of serum
CPK activity is also helpful in detecting those female carriers
of the gene who are likely to pass on the disease to their sons.2
In 1957 Pearson3 showed that the serum glutamic oxaloacetic
transaminase activity was raised before any clinical abnormali-
ties were evident, and subsequently Pearce, Pennington, and
Walton4 and others confirmed that this was also true of serum
CPK activity. Heyck, Laudahn, and Carsten5 showed that
brothers of affected individuals who were themselves subse-
quently destined to suffer from the disease had raised levels of
serum CPK activity at birth and that in such individuals the
activity of the enzyme increased to a peak at 14-22 months of
age, subsequently declining as the disease became clinically
manifest.

Griffiths6 measured CPK activity in umbilical cord blood
of full-term infants and found occasional high activity in
normal subjects, but he thought that the assay could not safely
be used to diagnose preclinical Duchenne muscular dystrophy
at birth. The activity is certainly very high in the umbilical
cord blood of normal aborted fetuses.7

Recently, however, Zellweger and Antonik8 have suggested
that estimation of CPK activity in capillary blood of newborn
infants can be used as a reliable method of screening for pre-
clinical Duchenne muscular dystrophy. They have used a
simple rapid technique of estimating the activity of this
enzyme in a single drop of blood applied to a filter paper, and
found that all but 2 of 1500 samples obtained from normal
neonates yielded a normal result. The two newborn infants
with raised CPK activity showed increases to only three to
four times the normal level and when subsequently rechecked
a few months later gave completely normal findings. By
contrast, CPK activity estimated by the same technique in 16
patients with Duchenne muscular dystrophy was 4 to 65
times the normal upper limit. Zellweger and Antonik have
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suggested that this method should be used for the routine
screening of newborn male infants at the same time as they
are being screened for phenylketonuria, and that whenever an
abnormally high activity of the serum CPK is found the
infants concerned should be examined to determine whether
or not they are suffering from preclinical Duchenne muscular
dystrophy.

This proposal raises important ethical problems. As
Janeway9 has stressed, screening tests carried out to detect
disease in newborn infants should be simple, cheap, and easy
to perform; there should be a number of false positive but no
false negative results; means must be on hand for the prompt
study of all suspected cases so defined, with more accurate
techniques; and there should be an effective method of
treatment for the disorder once identified. The test described
by Zellweger and Antonik may well fulfil the first three of
these criteria, but certainly it does not fulfil the last-Duchenne
dystrophy is a condition for which no effective treatment is at
present available. Zellweger and Antonik argue cogently,
however, that the detection of such a case at birth may lead
to genetic counselling and may prevent the parents from having
a further child, who might be either an affected male or a
carrier female, before clinical evidence of the disease becomes
manifest in their first male infant. Secondly, they suggest that
early diagnosis will enable the parents to prepare themselves
for the many problems which arise, medically, domestically,
and socially, in any family including a child with Duchenne
muscular dystrophy, and they claim that when they consulted
over 1000 colleagues in the health professions most said that
they would wish to know as early as possible if their male
infant were likely subsequently to develop this disease.
Plainly this is likely to be a controversial matter, and it seems
improbable that all paediatricians will accept the case put
forward in view ofthe comparative rarity ofthe disease and the
present inadequacy of treatment. Many of those directly
concerned with the care of patients with neuromuscular
disease and with giving genetic advice to families have been
aware of the availability of the Antonik test for some time and
had, after careful consideration, reached conclusions directly
opposed to those which he and Zellweger have now put
forward. There must surely still be considerable doubt
whether the expense and administrative problems inherent in
mounting a nationwide screening programme to detect pre-
clinical cases of this rare disease can be justified in human
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terms in an era of financial stringency, when all new develop-
ments must be considered carefully in terms of relative
priorities. Zellweger and Antonik have done a useful service,
however, in confirming with their preliminary observations
the reliability of the method and in reopening debate upon
this difficult problem.
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Influenza Prospects
Influenza vaccines have been studied and widely used for over
30 years, but influenza remains probably the most important
uncontrolled infectious disease in Britain. The sickness and
death that result from the almost inevitable winter epidemics,
the effects on industry and health services, and the recollection
of the impact of past pandemics have stimulated research in
most temperate countries towards the aim of prevention of
influenza. Of the possible means of prophylaxis only vaccina-
tion at present offers hope of control, and progress in the
development and application of influenza vaccines formed the
subject of an international symposium held in London last
month.
The vaccines at present licensed in Britain are inactivated

preparations. Their manufacture is difficult, because the
vaccines have to be changed periodically-recently almost
every year-to accommodate the shifts and drifts in the anti-
gens of the natural virus, and the manufacturers have an
excellent record in both keeping their vaccines up to date and
at the same time improving their quality. The virus, grown in
fertile hens' eggs, is inactivated and purified by centrifugation
and often by treatment with detergents, which can split the
protective haemagglutinin and neuraminidase antigens from
the virus. An injection of a modern killed influenza vaccine
will usually protect 70-80% of those vaccinated at the expense
of only minor side effects such as the occasional sore arm.
Inactivated vaccines given by nasal spray are available, but a
convincing field trial has yet to be reported, so that the pro-
tection they offer is still uncertain.
To whom should vaccine be given? An annual injection is

justifiable for persons in whom an attack of 'flu might be
especially hazardous-those with chest disease, for example,
and elderly persons in institutions. Some speakers at the
symposium advocated vaccination for infants and children
both because the incidence of influenza is often high in child-
ren and because they may be responsible for much of the
spread of infection, so that vaccination of children might
benefit the whole community. It might be difficult, however,
to convince many doctors, parents, or children of the justifica-
tion for annual revaccination against a disease which in children
is rarely serious.

Vaccination in industry was also considered. Studies from
the Public Health Laboratory Service in collaboration with

industrial medical officers and general practitioners suggest
that the effects of vaccination on sickness absence may be
relatively small in the usual winter epidemics, probably
because only about 30% of healthy people will usually accept
an offer of vaccination and because the incidence of clinical
influenza among adults in the moderate epidemics of recent
years appears to have been only about 2%. Thus industrial
vaccination programmes could probably not have prevented
more than one illness per 100 employees during each of the
last few winters; such an effect might go unnoticed against the
background of other respiratory infections characteristic of
the British winter. Until major outbreaks can be forecast
reliably a more rational policy for industry may prove to be
the vaccination of those key workers among whom even a
small increase in absence may be critical.

Perhaps the greatest possibility of control lies in the use of
live, attenuated vaccines given by nose-drops or spray. Live
vaccines require only a small dose to stimulate' serum anti-
bodies, local immunity in the respiratory tract, and, possibly,
cell-mediated immunity, which may also have some part to
play in protection. As with inactivated vaccines it is necessary
to prepare a new vaccine whenever the influenza virus under-
goes a significant antigenic change. Attenuated strains with the
protective antigens of a new virulent strain can be produced
quickly in the laboratory nowadays by genetic recombination
techniques, but the essential tests for safety and potency remain
time-consuming; a major epidemic due to a new strain may
be over before an appropriate live vaccine can be released. As
experience with live vaccine is gained the time taken for
safety and potency tests should become less.
One section of the symposium was given to discussion of

plans for control of the next pandemic. The timing of the next
pandemic can be forecast no more accurately than that of next
winter's outbreak, and even short-term forecasting of influenza
seems to be less reliable than forecasting the weather. But
surveillance ofinfluenza is improving in Britain and throughout
the world, so that the emergence of new virus variants is likely
to be spotted quickly; strains with obvious epidemic potential
can then be adapted for vaccine production. We are fortunate
in Britain that epidemics often affect the Far East or the
Southern Hemisphere first, so that we can benefit from their
experience. Once a new pandemic strain is recognized, with
its complete shift in the structure of the virus haemagglutinin,
we are bound to be seriously affected sooner or later. There is
a real prospect of preventing the effects of such a pandemic if
an acceptable and effective vaccine can be produced quickly
enough and in sufficient quantity to be used on a very wide
scale before the virus affects the country.

Polyarthritis and Yersinia
enterocolitica Infection
Infection with Yersinia (Pasteurella) enterocolitica,' or pseudo-
tuberculosis,2 usually causes a mild gastrointestinal illness
with abdominal pain, fever, and diarrhoea. It may also present
like an acute appendicitis, owing to mesenteric adenitis, or like
a terminal ileitis. The arthritis which may follow, usually
within three weeks of onset, is sufficiently well known to have
earned a page to itselfin a recent textbook on the arthropathies.3
It is generally considered to be a postinfective condition rather
than a direct bacterial invasion of joint structures. This is a
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