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LETTERS TO
THE EDITOR

Parents' responses to
predictive genetic testing
in their children

I am grateful for the opportunity to comment
on the recent case report by Michie et al' on

predictive genetic testing of children. In that
paper and elsewhere2" the authors join with
others4 in calling for systematic studies that
will provide evidence to help resolve the vari-
ous practical and ethical problems that arise
in the context of predictive genetic testing of
children for adult onset disorders. Unfortu-
nately, this paper sets out the issues in a mis-
leading fashion, and hence fails to contribute
to the discussion of the real issues.
Bowel screening for tumours is generally

offered to children at risk of familial adeno-
matous polyposis (FAP) from around the age

of 10 years, and so there is a clear medical
indication to carry out molecular genetic
testing of children within known FAP fami-
lies by that age. The principal ethical
concerns about predictive genetic testing of
children, the loss of the child's future
autonomy as an adult to make his/her own

decisions about testing, and the loss of the
confidentiality to which an adult would be
entitled, are therefore irrelevant in this
context. This paper is written as if it sets out
to contribute to the debate on these issues,
but it cannot do so because these issues sim-
ply do not arise in this context. Of course the
observations made in this report may be
interesting in their own right, such as the par-

ents' decision after the genetic testing not to
adhere to their previously agreed policy of
absolute confidentiality, but they are simply
irrelevant to the questions that the paper
claims to be tackling.
There may be good reasons often to defer

the genetic testing of children at risk of FAP
until near the age at which bowel screening
would be recommended, but unfortunately
these were not presented in the report and we
do not know whether they had been discussed
with the parents. Such reasons would include
the possibility of more precise genetic testing
in some families in the future, and the ability
to involve a child of 8-10 years in discussions
about the testing, when that is clearly impos-
sible for most children of 2-4 years.

Instead, the portrayal of the issues by the
parents, as reported in the paper, suggests
that they had an inappropriately polarised
view of the whole childhood testing issue.
This is unfortunate, because the lack of a bal-
anced view of the issues in this family makes
it most unlikely that an anecdotal report of
their experience will be helpful to other fami-
lies or to professionals. Because the ethical
issues of autonomy and confidentiality do not

arise in this context, the question ofwhen the
children should be tested has to be one to be
settled by an open discussion between
parents and professionals; what will be most

helpful, given that no-one has advance
knowledge of the test results? Discussion of
the various possible outcomes of testing
should lead to a consensus that would be
appropriate for each family. While every fam-

ily would like to know at once that their chil-
dren are unaffected, some families would
prefer their child to have been involved in the
decision to be tested if (s)he were then going
to be shown to be affected, and this desire to
involve the child in decision making may be
strong enough to lead a family to defer
testing. I do not expect that any simple
formula will be appropriate for every family
in this predicament, and there will never be a
substitute for the family discussing their
detailed circumstances with a trusted clini-
cian or counsellor.
The authors call for more "evidence" to

resolve the difficult issues that arise in the
predictive testing of children; in effect, they
call for more of the same type of evidence,
recognising that one report of a single family
followed for 15 months is not enough to for-
mulate and justify a policy. While the system-
atic description of such family experiences is
crucial, and will provide a lot of helpful
insights for professionals if the studies have
been structured with care, it is far from clear
that it will resolve the ethical issues that were
not even present in this example. The
addition of a few psychometric measures
before and after testing will also not cause the
ethical issues to disappear.
A focus on evidence in this area, to the

exclusion of ethical reflection, may be under-
standable when it comes from those who are
professionally engaged in gathering evidence,
but it should not blind physicians and other
health professionals to their obligations to-
wards their patients and clients. When Michie
and Marteau' call for "controlled studies of
the short- and long-term effects of testing..."
in the context of predictive testing in
children, are they suggesting that predictive
testing of young children at risk of Hunting-
ton's disease should be carried out so as to
enable long term studies to document the
resulting harm? It is necessary for profession-
als to decide now on a policy in relation at
least to the extreme cases, such as the predic-
tive testing of young children at risk of Hunt-
ington's disease, without evidence of the long
term outcome for groups of at risk children
who have been tested or denied such testing.
We cannot wait 20 or 30 years to gather evi-
dence of harm before deciding that such test-
ing is inappropriate, particularly with the
active marketing of commercial genetic tests
looming close. Furthermore, I find it hard to
imagine that any ethics review panel would
approve such a controlled study of this type.
And who knows what will count as evidence
of harm in 30 years' time?
To take this debate further, we need a vig-

orous discussion about precisely what evi-
dence will be helpful in guiding policy and
practice; surely not just opinion polls among
a selected subset of the interested parties? It
will be essential that the evangelists of
evidence remember that researchers have a
duty of care towards their subjects, just as cli-
nicians do towards their patients. Simply dis-
missing the relevance of ethical considera-
tions is unhelpful,5 and the argument that
some legal minors are able to contribute to
discussions and decisions about difficult
health matters is not a valid argument against
the need for guidelines to protect those
minors who are unable to do so.
To close, I would like to push further the

analogy with adoption that was drawn by the
mother in the case report. It is generally
advised that adopted children should be
brought up knowing that they are adopted,
that there is an issue concerning their parents

that needs to be considered. This knowledge
can be imparted gradually, as the adoptive
parents consider appropriate. When older,
the child is then free to decide whether or
when to find out more about their biological
parents, and perhaps even to make contact
with them. In the same way, a child can be
brought up knowing that there is a genetic
condition in the family that may, in some way,
be relevant to them when they are older. And
when the child is older, he or she will be free
to find out more about their genetic status,
and may choose to have genetic testing. This
is the way in which I understand the real par-
allels between information about one's par-
ents (adoption) and information about one's
genetic constitution.

ANGUS CLARKE
Institute ofMedical Genetics, University of Wales

College ofMedicine, Heath Park, Cardiff CF4 4XN,
UK
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This letter was shown to Dr Michie et al who
reply as follows.
We would like to respond to three issues

that we consider key to the stance taken by
Angus Clarke in his reply to our report of a
single study.

(1) Clarke questions the usefulness of data
from situations that have some aspects in
common with, but are different from, the
situation of interest. In this case, the situation
of interest is whether parents should be
allowed to have their children tested for genes
for late onset disorders for which there are no
medical interventions. Because of the diffi-
culties of gathering data directly to inform
this question, we studied the responses of
parents to having their young children tested
for a condition for which there is a medical
intervention. Some of their responses related
to the practical implications. The majority,
however, related to the psychological implica-
tions of having knowledge for its own sake,
with relief brought about by greater certainty.
We consider further larger scale and control-
led studies of this, and other conditions, will
help inform the more ethically problematical
situations of genetic testing for conditions for
which there are no medical interventions.

(2) Clarke states: "A focus on evidence in
this area, to the exclusion of ethical reflection,
may be understandable when it comes from
those who are professionally engaged in gath-
ering evidence, but it should not blind physi-
cians and other health professionals to their
obligations towards their patients and cli-
ents." Evidence and ethics should not be
counterposed, but used to inform and enrich
each other. Similarly, those who gather
evidence should not be counterposed against
those who have clinical obligations to pa-
tients. Without evidence, no amount of obli-
gation will guarantee high quality care. And
those engaged in health services research
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have the care of patients as the prime
objective for their work.

(3) "It will be essential that the evangelists
of evidence remember that researchers have a

duty of care towards their subjects, just as cli-
nicians do towards their patients", writes
Clarke. One of the reflections of the devel-
oped sense of duty of care by researchers
towards research participants is the compre-
hensive and stringent system of Research
Ethics Committees in which researchers, cli-
nicians, and others are involved. All health
workers have obligations both to the welfare
of patients and to assessing continually the
evidence on which their care decisions are

based.
The greater the ethical, social, and psycho-

logical dilemmas associated with new devel-
opments in health care, the greater the need
for relevant evidence to inform the decisions
about whether, and how, to offer new

services. Without this, decisions will, de facto,
be made by those with purchasing, political,
commercial, or medical power, decisions that
will not necessarily be in patients' best inter-
ests.

D409H/D409H genotype in
Gaucher-like disease

We read with great interest the report by
Chabas et al' on Spanish sibs with Gaucher
disease linked with homozygous D409H
(1342C) mutation presenting cardiovascular
calcifications. However, they did not cite our

article,2 in which we delineated an unusual
form of glucocerebrosidase deficiency on the
basis of thorough clinicopathological investi-
gations in three Japanese sibs. In fact, the
unusual clinical manifestations of their juve-
nile Spanish patients' closely resembled those
of our adult Japanese patients,2 including
fatal left sided valvular stenosis with calcifica-
tion, corneal opacities, and supranuclear
ophthalmoplegia. Also, communicating hy-
drocephalus, sensorineural deafness, and
deformed toes were present in our Japanese
sibs,2 but common manifestations ofGaucher
disease were less evident. This unique
syndrome has been classified as "Gaucher-
like disease (McKusick, MIM 231005)". To
determine whether both groups of patients
share the same genotype and to establish the
tightness of phenotype/genotype correlation
in this syndrome, we tested for the D409H
mutation of the glucocerebrosidase gene.

Genomic DNA was prepared from a frozen
spleen taken at necropsy of patient 1 who
died aged 44.2 PCR based screening for the
D409H mutation was performed as previ-
ously described.4 A segment of the glucocer-
ebrosidase gene spanning exons 9 to 11 was

amplified using the oligonucleotide primer
pair: 5'-ACCCCGAAGGAGGACCCAAT-3'
(sense) and 5'-TGCCTCCTTGAGTAT
CTGCT-3' (antisense). To avoid amplifing a

pseudogene, PCR was performed for 25
cycles at 94'C for two minutes, at 53'C for
three minutes, and at 72'C for three minutes.
The resulting 825 bp product was digested
with StyI and the digests were resolved on

20% PAGE gel. As shown in fig 1, the
proband's genotype was homozygous for the
D409H mutation. None of the other muta-

tions including L444P, N370S, P415R,
F213I, 84GG, IVS2+1, and R463C were

identified in our screening using previously

Figure 1 Restriction site analysis ofg
DNA for the D409H mutation. An 82
fragment was amplified by PCR and d
with StyI. Lane 1, the proband; lane 2
heterozygote for D409H mutation; lan
normal control; lane 4, DNA size marn
normal allele was digested to produce 3
bp, 156 bp, and 170 bpfragments. The
mutant allele was digested to produce 1

156 bp, and 170 bpfragments.
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These observations, together with ti
ally severe "fibrotic changes" in c

tissue, indicate that an additional I

operating. Although we performed
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eight other kinds of lysosomal enzy:

extensive ultrastructual re-examina
could not detect any evidence
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MPS and glycoprotein storage disee
As suggested by Mistry,' the recei
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thrombospondin 3 and glucocerel
leads to the possibility of the presi

contiguous gene syndrome in Gat
disease. However, current investigat
cate no evidence for common metal
tionships or for structural interac
tween corresponding proteins of tht
and glucocerebrosidase genes in the
To elucidate the pathogenesis of
clinicopathological manifestations
syndrome, further investigations
peculiar connective tissue involvem
ciated with the unique genotype are
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