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later, when nothing was said by the doctor, they repeat-
edly ignored opportunities to find out about their second
son. The parents in family II, even in the period of
stress soon after their first son's diagnosis, made the
same decision. The actions of these parents actually
exposed to the situation seem to me to speak louder than
the words of the parents who replied to Professor Beck-
mann's questionnaire (Dubowitz, 1976a) by saying that
they would want to know at birth whether their son was
affected. However, the mother in family III suffered
uncertainty and fear for a year because of our inexperi-
enced interpretation of an apparently abnormal result.
Deliberately leaving the matter unsettled can clearly
work both ways. (3) The intelligent, experienced, and
informed parents in family I illustrate the difference
between genetic counselling to which, after a late start,
they were exposed in full measure and compulsory
eugenics from which it is tempting to think they might
have profited. If they could ignore advice given on the
basis of early diagnosis, one must not assume that parents
whose child is detected by total population screening, and
who will generally not have heard ofmuscular dystrophy,
will react differently. There is no precedent for total
population screening of infants with the sole purpose of
giving genetic counselling. If it is introduced, its
effectiveness will depend on more than just the reliabi-
lity of the tests. The need for prevention, however, is
illustrated by another family.

Family IV. Billy was referred at age 4. His
abnormal gait was investigated and found to be due to
Duchenne muscular dystrophy. There were no pre-
vious cases in the family but he already had 2 younger
brothers aged 3 and 2 years, both of whom had very
high CPK levels. The burden this family will have to
bear over the next 15-20 years is appalling.

DAVID GARDNER-MEDWIN
Regional Neurological Centre,
Newcastle General Hospital,

Westgate Road,
Newcastle upon Tyne NE4 6BE.
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Professor Dubowitz comments:
I entirely agree with Dr. Gardner-Medwin that cord

blood CPK is a useful screen in families at risk, and, like
him, I have used it on a number of occasions. However,
in view of the higher normal levels in cord blood, with
an upper range of about 10 times the adult normal,
one should reserve judgement on levels not grossly
raised and within the usual infant Duchenne range

(say over 1000 IU/1), and should always confirm an
abnormal result on a peripheral blood sample. This
is well illustrated by Dr. Gardner-Medwin's family III.

If a screening programme for the general population
were to be introduced in the future, should therapeutic
possibilities become available, the only practical approach
would be to do it in parallel with the phenylketonuric
screen on the same blood sample. For the present I
do not think one could justify such a general screening
programme for Duchenne dystrophy purely for the
purpose of genetic counselling.

VICTOR DUBOWITZ
Department of Paediatrics and

Neonatal Medicine,
Hammersmith Hospital,

Du Cane Road,
London W12 OHS.

Sir,
I have read with interest Professor Dubowitz's

recent contributions in the Archives (1976, 51, 249 and
325). The problem of genetic screening for Duchenne
muscular dystrophy (DMD) on a nationwide basis
using creatine kinase (CPK) may be effective for case
ascertainment, but is certainly tardy preventive medicine.
Unless genetic counselling procedures for DMD are
re-evaluated and revised, the impact of such a pro-
gramme would be minimal. The usual counselling
techniques are based on the indirect Haldane estimate of
spontaneous new mutation rate and assume that approxi-
mately one-third of all cases are due to new mutations
(Murphy and Mutalik, 1969; Haldane, 1935).
Recent data from studies of the X-linked lethal Lesch-

Nyhan disease, as well as from DMD, have questioned
the validity of this approach. The frequency of mothers
of affected sons showing heterozygosity for hypoxan-
thine-guanine phosphoribosyl-transferase (HPRT) de-
ficiency is substantially greater than would be expected
from theoretical considerations (Francke et al., 1976).
Mothers of affected DMD patients seem to show a
similar deficiency of new mutants though the data are
more inferential since the inborn error has not been
defined (Roses, 1976; Roses et al., 1976a, b).
Dubowitz is correct in his statement that a nationwide

screening programme 'may seem meddlesome in a con-
dition where no effective treatment is available. .
Recent experience with over 50 diseases that can be
diagnosed in utero should underscore that the most
effective current methods are those of prevention. Carrier
detection is the crux of this approach (Milunsky et al.,
1970).
While investigators are attempting to define the

inborn error in DMD and develop prenatal and carrier
identification methods, complete pedigree analyses of
families of affected males should be undertaken using
presently available techniques. Of course it should be
emphasized that until the biochemical defect is defined
all methods are inferential. Notwithstanding such cri-
ticism, mothers of affected sons and other female rela-
tives with obviously raised CPK levels are currently
being counselled as carriers in most clinics. There are a
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FIG.-IVh andfamily are currently with the U.S. Army in England. All will be studied when visiting North Carolina or
by co-operating physicians. IVq died shortly after birth. Serwn SGOT, SGPT, and LDH were raised and he was
reported to be 'floppy'. VIa was a second trimester spontaneous abortion. IVi was a first trimester spontaneous
abortion. Note added in proof: IVx and family have been tested since submission of this letter. IVx shows raised

LDH-5. VIc shows CPK levels of 287 IUlI.

wide variety of reported abnormalities in carriers. In
our clinic we have found CPK and lactate dehydro-
genase isoenzyme-5 (LDH-5) to be sensitive and easily
adapted to controlled screening of large numbers of
women. We routinely attempt to examine and bio-
chemically test all female relatives of all DMD patients.
It has become obvious from our studies that the vast
majority of female relatives in families of known as well
as possible genetic carriers have never been contacted
nor examined in any way. We have identified several
women with very high CPK levels in several pedigrees.
It is common to find women with moderately raised
CPK levels, increased serum LDH-5 levels, or both.
The Fig. illustrates a typical pedigree of an isolated

affected male. 22 of 31 living female relatives have
been examined and those with raised enzymes are in-
dicated. In this family Vz is related to the affected
male through 4 women, all of whom have been inferred
to be carriers, but none of whom has overtly raised

CPK levels. Vz has a CPK level of 419 IU (0-103 IU,
control female range) as well as increased LDH-5 and
abnormal experimental tests (Roses et al., 1976a). In
our clinic we have found two other families of 'isolated'
DMD patients who were unknown to each other but
were found to be related through the probands' grand-
mother and great-grandmother (they were sisters)
respectively. Even if many potential carriers would be
missed by these indirect, inferential assays, many can
be identified by conservative criteria and rationally
counselled. The assumption that an affected male is a
new mutant in one-third of cases has resulted in many
families being ignored in most clinics. If we are to
combat DMD effectively we must identify carriers.
Information gained by pedigree studies at this time will
clearly be helpful when specific identification techni-
ques based on the inborn error are developed. In ad-
dition, women at risk will be made aware of that risk
and be available for future specific examinations of the
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inborn error. Our experience supports this approach.
Families are willing and enthusiastic as long as no false
promises are made and full disclosure of present techni-
cal limitations are carefully explained. It requires sus-
tained efforts to track down, contact, and fully inform
many women for each DMD patient diagnosed. This
could be, however, a major function of existing muscular
dystrophy clinics.

Willie Sutton, the famous American thief, was once
asked why he robbed banks. His reply was, 'because
that's where the money is'.* We have pursued studies of
the usually neglected female relatives in extended pedi-
grees of DMD patients because that's where the
carriers are. To be practically effective, genetic counsell-
ing will have to be based on carrier detection before
affected males are born. We are not suggesting whole-
sale studies of large populations, but complete studies of
female relatives of all known affected males. When
biochemically specific prenatal diagnostic methods be-
come available, we may then be in a position to effective-
ly corroborate previously inferred carrier status and
effectively screen affected fetuses for gestational manage-
ment.

ALLEN D. ROSES
Department of Medicine (Neurology),
Duke University Medical Center and
Duke Neuromuscular Research Clinic,

Durham, North Carolina 27710, U.S.A.
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Sir,
I was interested in the paper by Drs. Gilboa and

Swanson (1976). Because they had found high plasma
concentrations of creatine kinase (CPK) in the newborn
they suggested that any screening for muscular dystrophy
should be postponed beyond the immediate newborn
period, a view endorsed by Professor Dubowitz (1976a)
in his annotation in the same issue. These views are
presumably based on the assumption that during the
first week of life the CPK of a boy with Duchenne

*Quoted in I Willie Sutton, by Quentin Reynolds. Farrar,
Strauss, and Young, N.Y., 1953.

muscular dystrophy would be 'lost' in the high upper
limits of the high but normal range for this age. For
similar reasons Chadd et al. (1966) and Griffiths (1968)
rejected the use of cord blood estimations in the diagno-
sis of the disorder. This assumption may be correct,
but as noted previously there is no reason a priori for
excluding the possibility that the level in an affected boy
would be even higher still than the range in normal
babies (Wharton et al., 1971). Indeed, the single case
report in the same issue shows that a boy with Duchenne
muscular dystrophy had an extremely high CPK, even
by newborn standards, as early as 3 days (Dubowitz,
1976b).
At present there seems little point in population

screening, but if it did become worthwhile then estima-
tion in a blood sample obtained at the same time as the
Guthrie or Scriver test as practised by Zellweger and
Antonik (1975) has clear logistic advantages. Although
CPK is high in the first few days after birth, 2 series
have shown that around the end of the first week of life,
i.e. the age at which amino acid screening is commonly
performed, the range of CPK (using a Sigma kit based
on the Hughes method) is only a little above the
adult range (Bodensteiner and Zellweger, 1971); 23
babies aged 2-10 days, range 1S4-27-2 units; Wharton
et al. (1971): 53 babies aged 6-7 days, range 5-25 units).
Screening at this age might, therefore, be feasible.
Again, however, we have only the single cases of Heyck,
Laudahn, and Cartsten (1966) and Dubowitz (1976b)
which record the levels of CPK in boys with Duchenne
muscular dystrophy at this age. Perhaps in some the
CPK does not rise till a few weeks later; this is unlikely
but certainly not all disorders controlled by simple
Mendelian characteristics are biochemically manifest so
early.
The trend of CPK in the newborn, i.e. an acute rise

after birth reaching a peak within 24 hours, followed by
a gentle fall to near adult values by the end of the first
week, is very well documented not only in the publica-
tion mentioned above but also by the combined results
of many others using a variety of techniques (Ballario
and Pavesio, 1969; Natoli et al., 1966; Rudolph and
Gross, 1966; Sitzmann, 1967; Verri, Macagno, and
Corazza, 1966). Various perinatal factors have an
effect, e.g. CPK is often higher in breech deliveries and
lower in infants of low birthweight, but their overall
effect is very small. It seems, therefore, that yet more
studies of CPK in randomly selected babies are un-
necessary. What is necessary, however, is a prospective
study of CPK during the first few weeks of life in boys
at risk by virtue of their family history, together with
adequate follow-up so that the significance of the result
in the neonatal period can be evaluated. Such a study
seems preferable to initiating even pilot screening pro-
grammes in a whole population.
Would it not be possible for a major muscle centre to

do this ?
B. A. WHARTON,

Infant Development Unit,
Queen Elizabeth Medical Centre,

Edgbaston, Birmingham B15 2TG.

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.51.12.983-a on 1 D
ecem

ber 1976. D
ow

nloaded from
 

http://adc.bmj.com/

