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1 Lntr Lon

This report was prepared by our commttee on request
of the government, as stated in a letter of February |Ith,
1988. The report covers the current state of know edge and the
social, ethical and legal inplications of genetic testing and
- gene therapy. W looked into various issues, considering their
consequences for individuals as well as for society as a whole
and for groups within it.

Congenital and hereditary abnormalities are a major
cause of human illness and death; in the first year of Ilife,
they are the main cause of death. An estimated 4 to 6 per
cent, of full-termbabies have a congenital or hereditary
di sorder. Some of these are so mnor that they present no
probl ems, while others can be renedi ed by appropriate
treatnment. Most, however, cannot be hel ped.

Heredity also plays a role in illness and death in
later Iife. The susceptibility of predisposition to
cardi ovascul ar di sease and cancer, the main causes of death in
ol der people, have been shown to be influenced by hereditary
factors.

The scale of the problem of congenital and hereditary
abnormalities justifies an increased enphasis on research in
this field. Qur rapidly-accunulating know edge of the
structure and function of the human genetic material wll also
i nprove out understanding of the causes of congenital and
hereditary disorders.

In the following sections, we review briefly the
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different topics which will be addressed in the report.
2 CGenetic testing and genetic counselling

There are currently eight centres for clinical
genetics in The Netherlands, closely linked with teaching
hospital s and university | aboratories. These centres carry out
genetic testing, including pre- and post-natal chronosone
anal ysis, biochemcal testing and DNA typing, as well as
provi di ng genetic counselling and support follow ng the
t esting.

Genetic counsel ling.

Qur commttee would like to enphasize that the main
pur pose of genetic counselling nmust be to provide clients with
i nformation, especially concerning reproductive matters. This
i nformation nmust enabl e individuals to nmake choi ces acceptabl e
to thenselves, in their ow situation, in accordance wth
their own beliefs. The information provided nust also be
neutral; it is not for the counsellor to give unasked-for
advi ce.

Role of the State
The role of the State with respect to genetic testing

and counselling includes at |east the pronotion of the right
to choose for oneself, and therefore the freedom of the

i ndividual to decide for hinmlherself. This also inplies
support for the provision of information to the public, for
guarantees of accessibility to services and for quality
control of these services.

W do not condone any coercion on the part of the
state to induce individuals to undergo genetic testing nor to
take preventive neasures. Such action would be in
contradiction to fundamental principles of |aw and of human
rights.

Concerning access to prenatal chronmosone analysis, our
comm ttee does not find that there are sufficient grounds for
reducing the present age limt in The Netherlands (36 years).



W woul d al so oppose any restriction of access to such
testing, for exanple by limting it to women who are willing
to agree in advance to term nate the pregnancy if an
abnormality is found in the foetus. The argunents sonetines
proposed in favour of such a policy, for exanple that the
facilities for this service are few and costly, cannot justify
its inplenentation. Mreover, prenatal diagnosis is not neant
to be ained at termnation; its purpose is to provide pregnant
woren and their partners with information. Restricting access
to this information would give rise to inequalities in human
rights.

Many objections can be raised to the uncritical use of
cost-benefit analyses to solve the problemof distribution of
the scarce resources for genetic testing and screening.
Neither the costs nor the benefits can be established with any
certainty, and the contribution to human wel fare cannot be
expressed in positive or negative figures.

Qur conmmittee considers the present standards of
quality and of quality control to be satisfactory. W do,
however, recomrend that DNA analysis using sinplified
technology (DNA test kits) be restricted to |aboratories in
centres for clinical genetics. Only these centres possess the
necessary expertise, not the least of which is their ability
to provide the support needed because of the far-reaching
consequences of some test results for those involved.

Ethics and law in genetic testing

Anong the many ethical and | egal aspects of genetic
di agnosi s, our conmttee has concentrated in this report on
the client's right to information, his/her right not to be
informed, the right to confidentiality, protection of privacy,
and provision of information to fam |y menbers.

W find that the principle of an obligation to provide
information nust be fully respected. Exceptions are
pernissible only if and to the extent that the client is
likely to suffer serious harm or where the professiona
obligation of secrecy towards a third party takes precedence.



Simlarly, the right not to know nmay be infringed upon only in
extrene situations.

The question of confidentiality with respect to famly
menbers brings certain dilemmas to |ight, for exanple, when
the need to approach fam |y nmenbers for information infringes
on their privacy, or when a fam |y nmenber refuses to agree to
give information which is relevant for the client (using
his/her own right to confidentiality).

In general, our commttee urges extrene caution in
revealing information about the client and in disclosing such
information to relatives. The privacy of the relatives nust
al so be closely guarded. We would accept an infringenment of
these various rights only in exceptional circunstances, and
then using a 'conflict of duties' approach, in which case
there nust be a reasonable certainty that the breaching of
confidentiality is necessary to prevent or to mnimze serious
harmto a third party.

The possible legal liabilities of the professionals
i nvol ved do not, in our view, raise problenms fundanentally
different fromthose affecting other kinds of professional
assi st ance.

3 Cenetic registries

CGenetic registries and the use thereof nust be limted
to the strictly necessary. Persons appearing in such records
are protected by the rights spelled out in present and future
laws on this subject. In particular, it is inportant that the
recording and storage of genetic information only be done with
the perm ssion of the individual involved. Qur commttee also
stresses the inportance of the right to have information
deleted fromrecords, or to have it stored anonynously.

W recommend the devel opnent of provisions to protect
the rights of famly nmenbers appearing in genetic registries,
to avoid problens with their rights (Data Protection Act).
Detail ed regul ati ons governing the storage of especially
sensitive data, as envisaged in the Act, will provide a
framework suitable for the protection of personal genetic data



in general, both within and outside the health care system
4 Cel | banks

The rights of the "donor' of body tissues or cellular
mat eri al nmust of course be respected. This does not nean,
however, that unnecessary barriers should be erected to the
use of such material for the benefit of other persons, or for
research. W propose that a code of conduct be drawn up, in
which the rights of donors would be specified. How these
rights are to be put into effect should be covered by a
written agreenent at the tinme the material is obtained. The
agreenment nust specify such aspects as the storage and use of
the material, and the considerations of confidentiality and
privacy.
5 Mass screening

Certain inherited netabolic disorders can be detected
by neonatal screening. Newborn babies in The Netherlands are
presently screened for phenyl ketonuria (PKU and congenital
hypot hyroi di sm (CHI); for both disorders, effective treatnent
is avail able. Screening for other conditions, discussed in
this report, could lead to tinely genetic counselling and
i nprovenments in treatnent prospects. Qur conmittee opposes,
however, neonatal screening for untreatable, |ate-onset
conditions because this would only burden the child with
di stressing information. Simlarly, screening for disorders
that present during childhood is not reconmmended when
di agnosis is unreliable and effective treatnent unavail abl e.

Al though it would already be technically possible to
carry out |arge-scale screening of adults to identify carriers
and genetic defects, there are inportant limtations to this
approach. These include genetic heterogeneity, and the |ack of
sufficiently reliable and practical nethods of detection. CQur
conmmittee feels that the application of |arge-scale screening
requires careful deliberation, especially to ensure that the
benefits outwei gh the di sadvant ages.

Wthin a few years it wll probably become possible,
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by means of mass screening, to reliably identify carriers of
cystic fibrosis, a recessive hereditary disease affecting 1 in
3,600 newborns in The Netherlands. (The present tests are not
reliable for mass use.) An estimated 1 in 30 persons may be
carriers. Wen both partners in a couple are carriers, they
should be informed of the probability (25% that their child"
will be affected by cystic fibrosis, and of the possibilities
for prenatal diagnosis.

6 Cenetic testing outside the health-care system

ccccccc

We have formul ated, in this report, neasures rel ated
to genetic testing in the context of access to life and
di sability insurance and to personal pension schenes. To avoid
unaccept abl e consequences for insurance clients while
mnimzing the risks to insurers of 'self-selection' anong
clients, we advocate a ban on genetic testing in this
situation, as well as restrictions on the requirement to
di scl ose information fromprevious genetic tests. Further
investigation of the European |egal context is necessary.

Enpl oynent .

Qur committee rejects, in general, the use of tests of
genetic predisposition in selection of enployees. Exceptions
to this rule should only be considered, if in the future
sufficiently reliable tests are devel oped, where the health
interests of the individual concerned, or of a third party or
parties, are denonstrated to be at risk. Such genetic testing
in enployee selection was al so considered unacceptable by the
I nt erdepartmental Working G oup on Enpl oynent Medica
Exam nation. The criteria drawn up by the Wrking Goup in
1989 should be reinforced and supplenented by the addition of
a general requirenment that testing nust not result in unfair
di stinction between or discrimnation against groups within
the society. If the Wrking Goup's recomendations, thus
amended, are not inplenmented in the near future through



self-regulation, we believe that legislation is required.

In principle, genetic screening and nonitoring in the
pl ace of enploynment could enable detection of increased
genetic susceptibility to disease, and diagnosis of damage to
genetic material due to environnental/occupational factors.
This information could |ead to preventive neasures. The
nmet hods avail able for such research, however, are not yet
sensitive enough for |arge-scale application.

.......

7 Looki ng ahead

Pre-inplantation testing

The views of the commttee nenbers differ as to the
perm ssibility of experinentation on pre-inplantation enbryos
for devel opnment of pre-inplantation diagnostic techniques, one
of the issues involved being the question of the intrinsic
val ue accorded the pre-enbryo (and thus its need for
protection).

Wre such experinentation to be permtted, the
question would arises whether only surplus pre-enbryos fromin
vitro fertilization (IV) progranmes may be used, or whether
pre-enbryos may be created for the purpose of research. On
this point the opinions of the nenbers of our commttee also
differ, even anong those who agree that such research is
perm ssible in principle. Leaving aside the |atter question
the mpjority of the conmttee regards such experinents as
perm ssible in the context of specific requests by a couple
for assistance, providing strict conditions are appli ed.
Caution is, however, urged in this matter.

Cene t her apy.

Correction of genetic abnormalities at the DNA | eve
is still in the |aboratory research stage. Nonethel ess, the
first clinical trials of somatic-cell gene therapy are
expected to start within the next few years.* Germ|line gene

LI T I B )

* hbfé.édded inthe translation: the first trials have
started in the mean tine.



t herapy, in contrast, is at this tinme no nore than a
t heoretical possibility.

Al t hough somatic-cell therapy is still in an
experi mental stage, we judge that when that stage has been
passed, this type of therapy does not differ essentially from
other forns of nedical treatment, such as organ and tissue
transpl antation. Since development is still experinental, our
commttee will, in this report, fornulate certain substantive
and procedural conditions.

Germline gene therapy involves such uncertainties about the
risks to human beings that we consider a noratorium on such
research necessary.
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1.1 Main points fromthe report,

In this report, our conmttee has discussed the main
problems and issues associated wth genetic testing and gene
therapy. Over the last ten years, an effective network of
Centres for Clinical Genetics has been set up in The
Net herl ands. We feel that their work has contributed to the
sound basis of devel opment of genetic research and testing in
this country.

In this report, we draw conclusions and make
recommendati ons; they are sunmarized, according to topic,
bel ow. '

1 Knowl edge of congenital and hereditary disorders,

- Qur conmittee finds that it is inportant to increase
our know edge and understandi ng of these di sorders,
and of the nethods for diagnosis and treatnent of
these within the health-care system

- The Centres for Clinical CGenetics can occasionally
provide referring general practitioners with
information which will enable themto deal effectively
wth requests for advice.

- Training and refresher courses (also for
psychot herapi sts and social workers) on congenital and
hereditary disorders can contribute to effective and
tinely use of clinical genetics facilities.

- Educati on of the public about the principles of
heredity and the possibilities for diagnosis and
prevention of congenital and hereditary disorders also
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plays an inportant role, and should be pronoted in
primry and secondary schools, by the Health Education
Service, and through the mass nedi a.

Access 1qQ servjces

Qur commttee urges introduction of safeguards to
assure equal access to clinical genetic testing and
counsel ling services, regardless of inconme and wi thout
prior conditions or pressure to influence the clients'
personal choices. The governnent should seek to renove
any obstacles to free and equal access to such '
services for all for whomtesting is indicated.

If policies were to develop which would restrict
access to genetic counselling services, by setting
conditions on the possible decision in the case that
an abnormality should be detected, then the governnent
shoul d introduce |egal guarantees for access wthout
condi tions.

VW do not see any grounds at present for altering the
age limt of 36 years for prenatal chronobsone anal ysis
(by chorionic villus sanpling or ammiocentesis).

W recommend that the professionals involved in
prenatal testing keep abreast of the devel opnents in
the area of the indications for it, but feel that it
Is not necessary to conpile a detailed list of

i ndi cati ons.

Qur commttee does recommend retaining the current
restrictive policy on foetal sex determ nation, under
which it 1s done strictly for nedical reasons.

Quality of genetic testing.

W feel that the present arrangenents for quality
control in clinical genetic testing, through
self-regulation, are satisfactory; governnent
intervention is not needed at this tinme. In
particular, to maintain quality control, we suggest
that the diagnosis of hereditary di seases using DNA
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analysis kits (sinplified testing techniques) should
be restricted to the | aboratories in the Centres for
Cinical Cenetics, even if such kits attain very high
accuracy. They should not be nade freely avail abl e.

Cients' legal position

Qur conmittee does not favour the fornulation of
special legal regulations to govern the | egal
positions of clients and their famlies. The genera
regul ations which already cover health care should
apply.

Genetic counsellors should give the client conplete

i nformation, except when the client does not want to
be (conpletely) inforned.

I nformation may be withheld fromclients only when
disclosing it could be expected to cause serious harm,
I nformati on about a client should not be disclosed to
any rel atives who nay be involved in testing, unless
either the client has given permssion for this, or
the disclosure of such information will prevent
serious harmto the relatives thenselves.

The relatives' right to privacy and confidentiality
nust be respected as far as possible.

W urge that any dil emmas which arise in connection
with any of the above be resolved using the 'conflict
of duties' approach; a nunber of stipulations have
been fornulated to guide this process. Adequate
information provided to the clients in advance can
greatly decrease the |ikelihood that such conflicts
wi || devel op.

CGenetic registries and privacy

Records of genetic test results nust meet the
requi rements of the Data Protection Act, and the
proposed legislation on contracts for nedical
treat ment.

In addition to the rights conferred (or to be
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conferred) by this legislation, such as the

requi rement that data may be included in records or
disclosed to third parties only with the express

perm ssion of the subject, the client should also have
the right to have data destroyed, or nade anonynous.
Regul ati ons governing genetic registries nust make

al l omance for this right.

W recomend that provision be made under the Data
Protection Act to deal with possible problens
concerning the rights of relatives whose data are
included in records. The Act requires that when data
on a relative which could identify hinmher are
included in a file, he/she nust be notified when that
data is first taken into the file; the relative could
then be confronted with unwanted information. The
proposed arrangenment could be introduced as part of a
further provision, envisaged in Section 7 of the Act,
governing records of sensitive information.

Qur committee urges that before any information on a
client is filed, the client be asked to give specific
witten authorization for the use of the data, for
exanple, to help relatives, or for research purposes.
Proposed | egislation on contracts for nedica
treatment would permt disclosure to third parties of
data which could be used to identify a person, for
exanpl e for research purposes, wthout the perm ssion
of the subject. This provision should be interpreted
and applied very restrictively, certainly for genetic
i nformation.

Al t hough current and proposed | egislation would not
[imt the use of information which could not identify
i ndividuals, we believe that vigilance is needed to
prevent uncontrolled use of the data released. This
need is the nore pressing because of the grow ng power
of data processing systens, and the possible uses of
genetic data outside the health-care system

Privacy provisions in the regulations governing
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genetic records should include safeguards to ensure
conpliance with the principle that results of genetic
testing may only be used for the purpose for which the
testing was done.

- G ven the sensitive nature of genetic data and the
growi ng tendency to want to use such information for
vari ous purposes, we favour the setting-up of
comm ttees to supervise conpliance with the privacy
provi sions for genetic records.

- As long as self-regulation continues to provide
adequat e safeguards for the protection of privacy, the
storage period for data, the use of data and the
supervi sion of record-keeping, our conmttee does not
see a need for statutory regulations beyond the
provi sions of the Data Protection Act.

- Shoul d sel f-regul ation prove inadequate in the future,
further statutory regulation should be introduced.

- W encourage close collaboration with the patients
organi zations in the process of self-regulation. This
is already a practice at a nunber of the Centres for
Cinical Cenetics.

.......

6 Legal position of the 'donor' of body tissues/materials,
- Cells and tissues obtained fromclients and/or their
relatives will need to be stored in cell banks, often

for long periods, to be used later in diagnhostic

tests, for counselling clients or relatives, or for

resear ch.

- Qur commttee feels that a code of conduct is needed,

' whi ch woul d respect the rights of the donor while
ensuring that no unnecessary barriers are created to
the use of the material forthe benefit of persons
other than the donor, or for research. Specific
written agreenments should be made at the tine the
sanpl es are taken. |

- The specific rights of the 'donor' include:
- specific permssion with respect to the storage and
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use of material;

- oObservation of rules for information, confidentiali-
ty and privacy;

- the principle that the 'donor' can w thdraw consent
given previously for the use of body material (as
far as it is still identifiable), such as its use
for later diagnostic tests, for counselling of
relatives or for research

- the right to request destruction of material still
traceabl e to him her

- the right to change his/her mnd about a previously
expressed wish to receive, or not to receive, any
new i nformati on obtained fromstored materi al .

The rel evant patients' organizations shoul d be

included in the preparation of the code of conduct.

W find that it is in the first instance the duty of

the cell-bank operators to provide the necessary

saf equards through self-regulation. Should this prove

unsati sfactory, consideration nust be given to

| egi sl ati on.

Mass screeni ng.

We recommend the strict application of the criteria
devel oped for nmass health screening, to any potentia
genetic screening progranmes.

An eval uation project should be built into every
screeni ng programme. The proposed | egislation covering
mass screening now before the Lower House provides a
suitable framework for the managenent of genetic
Screeni ng.

W do not consider it acceptable to screen newoorns
for untreatable disorders that will develop later in
life. '

Qur commttee urges caution in the systematic
application of tests for early detection of genetic
predi sposi tions.

Screening of (young) adults nay be considered only
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when the advantages clearly outweigh the

di sadvant ages, and when a certain nunber of
stipulations formulated by the commttee have been
met. This may be the case, for exanple, for testing to
identify carriers of certain haenogl obi nopat hi es, or
cystic fibrosis.

CGenetic testing and insurance

Access to basic health insurance and the social
security systemin general nmust remain open to all.
Qur committee finds that further consultation with the
insurers is needed to consider the conplex issues

i nvol ved, which extend beyond the field of genetic
testing.

VW recommend prohibition of the use of genetic testing
in connection with access to life and disability

i nsurance and to personal pension schenes.

Simlarly, we urge restriction of the rights of
insurers to require disclosure of known genetic

i nformation; when the coverage applied for is in
keeping with the applicant's real needs, there should
be no obligation to reveal the results of genetic
testing done on the applicants thenselves, or their
relatives.

Qur committee expects that the inplenentation of its
recomendations with respect to insurance will require
new | egi sl ation.

In relation to the provisions envisaged in Section 7
of the Data Protection Act governing the registration
of sensitive data, the private sector should also be
required to establish regulations governing genetic
registries. In the neantine, self-regulation should
conti nue.

Cenetic testing and enploynent,
VW reject the use of tests of genetic predisposition
as part of job-selection procedures, such as to check
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for genetically determned sensitivity to toxic
substances in the place of work, or the possibility of
devel oping hereditary disorders later in life.

If sufficiently reliable tests becone avail able in the
future, their use should be considered only in specia
situations, where the health interests of the person
concerned, or of a third party or parties, can be
denonstrated to be at stake.

The general criteria fornulated in 1989 by the

| nt erdepartnental Wrking G oup on Enploynent Medica
Exam nation should be strengthened and suppl enented by
the addition of a requirenent that testing may not
result in unfair distinction between or discrimnation
agai nst groups within the society.

If the Working G oup's recommendations, thus anended
are not inplenented through self-regulation, then

| egi sl ati on should be introduced in the future.

Genetic information obtained in the course of

sel ection for enploynment mnmust be stored in conpliance
with the Data Protection Act.

Cenetic information kept by the health officer nust be
filed separately from other personnel records.

The requirenment that genetic data may be included in
files only with the express perm ssion of the subject,
and that they nust be destroyed if the subject

requests it, should be enbedded in the framework of
the Data Protection Act (further provision governing
the registration of sensitive data in personal files).
In the nean tinme, self-regulation should continue.

W endorse the view of the Interdepartnental Wrking
G oup on Enpl oynment Medi cal Exam nation, that nedica
exam nations at the tinme of joining collective pension
and disability schenes are unnecessary and
unproductive; swift action on that group's
recomendations is urged.
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Recent devel oprent s.

The majority of the menbers of our conmittee, while

urging caution in the matter, consider that

experinentation on pre-inplantation enbryos is
acceptabl e, subject to certain conditions.

W have drawn up a nunber of substantive and

procedural stipulations, which such testing should

meet :

- a pre-enbryo should not be grown for any |onger than
is needed to answer the experinental question as
formulated in the protocol, to a maxi mum of fourteen
days after fertilization (excluding any period
during which its devel opnent is halted);

- the information to be gained by these experinents
nmust be unobt ai nabl e by ot her neans;

- pre-enbryos used for experinental purposes nust not
be i npl ant ed,;

- the opinions of a nedical ethics conmttee and of
the Central Committee on the Ethics of Medical
Research of the Health Council must be sought.

W consider that, once it has passed the experinmental

stage, somatic-cell gene therapy will not differ

essentially from other types of nmedical treatnent.

As long as somatic-cell gene therapy is experinental,

a nunber of substantive and procedural conditions

should apply to its use; our committee has listed a

nunmber of these.

W urge a noratoriumon research on germline gene

therapy as applied to human bei ngs.

Recommendations for further research are mentioned in
this report; they include the foll ow ng.

Further research is needed into the psychosoci al and

ot her benefits and drawbacks of early testing for

| at e-onset hereditary disorders, especially those for
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which no treatnent is avail able.

Devel opnents in neonatal screening for Duchenne's
muscul ar dystrophy nust be followed, particularly with
the expectation that treatnent may becone avail abl e.
Consi deration nmust be given to the possible need to
extend neonatal screening for treatable conditions.
Advances relevant to the screening of (young) adults,
for exanple to detect carriers of certain
haenogl obi nopat hies or cystic fibrosis, nust be

cl osely nonitored.

We recommend revision and updating of the Health
Council's 1981 report on nutagenicity.

The useful ness of blood-testing all, or |arge groups
of, pregnant wonen to detect increased risk of
neur al -t ube defects or chronosone abnormalities in the
foetus nerits further eval uation.

Further devel opnents in the mappi ng of genetic

i nformati on coul d i ncrease our understandi ng of the

i nteractions between hereditary and non-hereditary
factors leading in turn to inproved nethods for
prevention of di sease. Epi dem ol ogi cal studies (the
execution of which nust preserve the rights of the

i ndi vi dual s studied) can make a contribution to this
topic. Such studies nust be nonitored by nedical
ethics commttees.

The privacy safeguards governing genetic registries
now provided by self-regulation require further

exam nation and eval uation. Further research and

di scussion are needed on the use of predictive nedical
data in a nore general sense in relation to the

provi sion of social welfare. The nmeasures proposed
here, for insurance policies, will have to be exam ned
in relation to the inplications of grow ng European
unity.

W find the notion of 'individual' genetic passports
unrealistic; nevertheless, further investigation of
the possibilities of nmass screening for carriers using
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DNA techniques is recommended.

1.2 An rin h vernnent' on

Prenatal and postnatal testing in the context of.

genetic counselling

Questions related to the present position and
indications for testing are covered in section 3.2

Qur comm ttee nmakes fundanental objections to basing
policies on the result of cost-effectiveness analyses of
genetic testing and screening (section 4.2.1).

Wth regard to the information needed to plan future
services, reference is nmade to the data provided in section
3.2 and the Health Council's Annual Report and Recomendati ons
for 1990.

As to the statutory framework for quality control, we
find the present situation satisfactory, and does not,

t herefore, propose additional neasures in this area. Specia
focus is advocated, however, for the role of the genetic
counsel l or, discussed in section 4.1.1.

The psychosocial, ethical, |egal and other social
inplications of genetic testing are covered in detail in
chapter 4.

The detection of genetically-determ ned |ate-onset.
disorders is referred to in sections 3.3.2, 4.1.1 and 4.3,
anong ot hers.
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ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

ooooooo

2.1 Text of the governnmental letter requesting the report,

The M nister of State for Welfare, Health and Cul tural
Affairs requested, in a letter of Ilth February, 1988, to the
President of the Health Council, that an advisory report be
prepared on genetic testing and gene therapy. The text of this
request is reproduced bel ow

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Since 1977, the Health Council has issued four reports
concerning clinical genetics and genetic counselling:

- Ceneti c Counsel | ing (1977)

- Screening for Congenital Metabolic D sorders (1979)
- Cyt ogeneti c Laboratori es (1979)

- Cenetic Counsel ling (1980).

These reports |ooked at the current state of
devel opnent in these areas, and pointed out the ethica
inplications of application of the prenatal and postnatal
di agnostic techniques then available, in the context of
genetic counselling.

Post natal chronosone analysis and prenatal testing
were brought under the planning and |icensing system covered
by Section 18 of the Hospital Provision Act in 1984, partly on
the basis of the recomendations of the Health Council. The
related planning decree, outlining the need for services in
this field up to 1990, and suggesting how the need could be
nmet, came into force in 1987. The decree was only able to
consider the use of pre- and postnatal chronosone anal ysis and
postnatal biochem cal and DNA testing. For the prenatal tests
of the latter tw types, the lack of relevant information
nmeant that only a very rough assessnment of needs was possible.

As predicted by the Health Council, recent years have
wi tnessed maj or advances in clinical genetics and genetic
counsel ling, advances which could have been considered
mnimally or not at all in the previous reports. In
particular, further investigation is required on devel opnents
in the field of genetically determ ned disorders in order to
determ ne the appropriate government policy.



....... 26

Great advances have been made in the ability to detect
genetic abnormalities, including the risks of
genetical |l y-determ ned di sorders that manifest thenselves
[ater in life. Such disorders include serious diseases of the
neur onmuscul ar system (such as Huntington's chorea) and of the
ki dneys (pol ycystic kidney disease). In the near future,
genetic nmarkers may well be identified for such comon
gpngi%ions as cardi ovascul ar disease and certain forns of

i abet es.

Cenetic testing will not, in the future, be limted to
reproductive issues, such as the risk that a couple will have
a child suffering froma serious, genetically-determ ned
condition, or the diagnosis of abnormalities in the foetus or
neonate. Tests will increasingly be able to focus on each
i ndi vidual's risk of devel oping a genetically-determ ned
condition later in life. In sone cases, the condition in
guestion will lend itself to preventive managenent (as in
cardi ovascul ar disease) but in others, it will be one for
whi ch, at least for the affected individual, neither
preventive nor therapeutic nmeasures are yet avail abl e
(Huntington's chorea). (Once genetic markers have been
identified for cormmon di seases, the question as to the val ue
of mass screening, involving entire populations or |arge
groups within the population, will also arise.

Finally, the devel opment of DNA-Ilevel | aboratory
testing has, in principle, opened up the possibility of gene
therapy - the correction of inherited abnornmalities at the
| evel of the gene - in somatic cells. Attenpts are being nmade,
for exanple, to introduce a 'healthy’ gene into the
bone-marrow cells of patients suffering froma hereditary
di sease of those cells (thalassaema). Since this form of gene
t herapy does not alter the genetic constitution of the germ
cells, it has no urgent ethical or legal inplications.

The sane cannot be said of germcell gene therapy, or
the correction of genetic defects in a fertilized ovum
Al t hough this type of therapy is still only a theoretica
possibility, it my well be wise to begin to address the
ethical and | egal aspects of |aboratory experinentation in
this field. Quidelines on this have been devel oped in the
United States and other countries.

This general summary should nmake it clear that
devel opnents especially in the areas of detection and
predi ction of genetically-determ ned di sorders may have nmj or
social, ethical and | egal consequences. (ne inportant issue
concerns the use of the new techniques outside the field of
i ndi vidual health care, especially the extent to which
informati on on a person's genetic constitution should be
allowed to play a role in connection with his/her enploynent

or insurance. , .
shoul d be grateful for your reconmendations on this

matter, and specifically for your answers to the foll ow ng
guesti ons:
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Prenatal and postnatal testing in the context of,
genetic counselling.

Whi ch types of prenatal and postnatal testing are in
current use in The Netherlands or may be used in the
f oreseeabl e future?

What stage of devel opnment will be reached in such
tests, in the period up to 1995 (experinmenta
appllcatlons devel oprment of clinical applications,
routine clinical usey?

What are the indications now being used, or which
shoul d be used, for the application of such testing?
Does a lack of effective treatment for many
genetical |l y-determ ned conditions influence the
Indications for the use of such tests?

To what extent is the use of such tests likely to be
cost-effective?

What will be the need for prenatal and postnata
testing in the period up to 1995 (nunber of tests per
year) ?

Can this need be nmet by the existing centres for such
t esti ng?

For which fornms of pre- and postnatal testing, on

whi ch grounds and for what period, would it be

advi sable to formul ate a statutory regul atory
framework (such as Section 18 of the Hospita

Provi sion Act)?

What special precautions are needed in connection with
the possible adverse psychol ogi cal consequences of
testing on famly nmenbers tested? Wiat are the social,
ethical and legal inplications of these new

devel opnments, and what measures are needed to avoid
undesi rabl e effects?

Detection of (predisposition to) |ate-onset.
genetically-determ ned conditions,

Whi ch devel opnents now under way in the area of
genetic screening may find practical application in
The Netherlands in the foreseeable future?

What is the Council's opinion on the application of
these techniques, fromthe point of view of public
heal t h?

What could be the eventual extent of the use in The
Net her| ands of predictive testing considered by the
Council to be desirable?

What are the social, |egal and ethical inplications of
t hese devel opnments, and which neasures does the
Counci| see as necessary to avoid undesirable effects
of them nost notably their use outside the area of
i ndi vidual health care (for exanple, in connection
with insurance or enploynent)?

Cene t herapy _
Which forns of somatic-cell gene therapy may find
application in The Netherlands in the foreseeable

future, and on what scal e?



....... 28

2 Wi ch special conditions should be applied in the use
of such treatnents?

3 Is it likely that in the foreseeable future,
| aboratory experinentation in the field of human germ
line cell gene therapy will take place in The

Net her| ands? To what restrictions should such research
be subject?

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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oooooooooooooooooooooooo
oooooooooooooooooo
ooooooooooooooooooo
..

3.1 |.nt roduction

Congenital and hereditary abnornalities are a ngjor
source of disease and death in human beings (XR/7, Sa86,
GR88a, &@89). Anmobng infants in the first year of life, these
are the main causes of death in the Western world, where the
traditional causes of infant nortality - malnutrition and
infectious diseases - have largely been elimnated. Heredity
also plays a part in norbidity and nortality at |ater ages:
inherited factors, in the formof susceptibility or
predi sposition, have been identified in the aetiology of
cardi ovascul ar di seases and cancer, the main causes of death
in ol der people.

At least 32% of deaths anong babies in The Netherl ands
in their first year are due to congenital and hereditary
conditions. This is probably even a conservative estinate,
since by no neans all abnormalities which are present in
babi es who have died will be detected and recorded. In the age
group 1-15 years, 13% of all deaths are a result of congenital
and hereditary conditions.

Equally inportant is the inpact of chronic physical or
ment al handi caps. Studies in Britain have shown that by about
the age of seven years, just over one in twenty children
di spl ay devel opnental delay or another handi cap, and that no
less than 85% of these are due to a congenital abnormality.

Four to 6% of full-term newborns display a congenita
or hereditary abnormality; given the current Dutch birth rate,
this translates into 7 to 10 thousand infants each year. Some
of the abnormalities are very mnor and cause no problens;
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others can be renedied by suitable treatnent, but the majority
cannot. For the last group, the consequences depend | argely on
the nature of the abnormality. It may result in serious
di sease, the patient gradually deteriorating and finally
dying, or in a handicap wwth a limted effect on |life
expectancy but requiring intensive care for that individual.
Heredity can also play a role in the aetiology of the
di seases of later life, including certain cardiovascul ar
conditions, sone forns of cancer, and diseases of the nervous
system such as Huntington's chorea and Al zheiner's presenile
denmentia. |In sone cases heredity may play a central role,
while in others it may be only a contributing factor. Each
person has genetically determned susceptibilities to
particul ar diseases, at different stages of life; advances in
scientific research are providing nore and nore information on
such susceptibilities.

Al'l of the above factors justify the continuing growh
of interest in congenital and hereditary conditions. During
the | ast few decades, scientific research has given us an ever
greater understanding of the nature of the different types of
abnormalities. This understanding, and the advances in
di agnosti c techni ques, have greatly increased the scope of
application of genetic testing.

Congenital and hereditary conditions can be classified
according to cause or background as follows (see al so Appendi X

1):
- Conditions arising as a result of harnful externa

i nfl uences on the devel opi ng enbryo

External influences may include diseases afflicting
the pregnant wonman, infections, exposure to ionizing radiation
or to certain chemcals, and the use of nedicines. This
category probably accounts for no nore than a few per cent, of
all birth abnormalities. Prevention is generally possible
t hrough provi sion of adequate information, and w th support
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during subsequent pregnancies.

ooooooo

- Chronosonal abnormalities

Chronosone abnormalities usually arise during the
formati on of the germcells, or during the early divisions of
the fertilized ovum The likelihood of their appearance
increases with nmaternal age; it is also augnented by exposure
to external factors such as radiation or certain substances.
At least half of all spontaneous abortions result from
abnormalities of the enbryo, but despite this natural
selection, still one in 200 newborns - about 900 babi es each
year in The Netherlands - has a chronosonmal abnormality. These
usually result in nmultiple congenital malformtions, nental
handi caps or disorders of sexual devel opnent or function. A
smal | fraction of chronpsomal abnormalities is inherited from
one of the parents, who is thus a healthy carrier. The risk
that a subsequent child will be simlarly affected depends
very much on the nature of the abnormality.
- CGenetic mutations

CGenetic nutations, which can produce hereditary
nmet abol i ¢ and ot her disorders, involve nolecular "errors' in
the DNA, which have arisen during the formation of germcells,
or during human evolution. Recessive nutations (see also
Appendi x 1) can be passed unnoticed from one generation to
another; the abnormality will manifest itself only when two
carriers of the sane mutation produce offspring. Then there is
a 25% chance that their child will suffer fromthe hereditary
di sorder. In contrast, dom nant mnutations nearly always
produce disease synptons, although not always before the
i ndi vi dual s concerned have produced children. Patients have a
50% chance of transmitting the nutation, and the disorder, to
their children. The nunber of disorders known to be caused by
- genetic nmutations has now reached nore than four thousand,
affecting between 0.5 and 1.5% of all live births (MK38).
Sone of these disorders appear only in later life. In The
Net her| ands, about 1,750 patients are affected by such
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Interactions between often unknown external factors

and genetic predisposition

Abnormalities in this category affect 2.5-4% of all
newborns, fam liar exanples including spina bifida, congenita
heart defects and clubfoot. when one child has been born with
such a mal formation, there is an increased probability that
future children will be simlarly affected. As noted above,
i nteractions between external factors and genetic
predi sposition are thought to play an inportant role in the
aetiol ogy of several diseases arising later in life.

Table 1 shows the incidence and the risk of recurrence
of the best-known congenital and hereditary conditions.
3.2 CGenetic testing in Centres for Cinical Cenetics

In this section, the various nethods for diagnosis of
congenital and hereditary disorders before and after birth are
di scussed, including the indications for using the tests, the
types of tests, and the counselling and support practices
customary in this country. The Foundations for Clinical
Cenetics are inportant in this system they operate eight
centres in The Netherlands. Appendix 2 describes the centres'
origins and activities, and their arrangenents for cooperation,

aaaaaaa

3.2.1 Post nat al . chronbsonme anal ysi s

Chr onosomal abnornmalities can be detected by the
exam nati on of cell chronmosone patterns under a |ight
m croscope; this testing is done after birth, on children or
adults. Usually a blood sanple is taken, fromwhich certain of
the cells (the |ynphocytes) are incubated in a culture nedium
in which they will divide. After a brief period of culture, it
is possible to analyze the chronosone patterns of the cells.
This testing is used to obtain early diagnosis of
abnormalities in often very young patients, so that they can
be given the best care, and to avoid unnecessary testing
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Tabl e 1. Incidence and risk of recurrence of congenital and
hereditary di sorders (international data)
| nci dence Ri sk of
l'ive births recurrence
O—RCM:SOVE ABNCRVALI Tl ES
sex chronosones - nal es 1 400)
- sex chronosones - fenales 1 700) 1- 2%
- autosonal trisomes 1 700)
- bal anced transl ocations 1 500)
(carriers) ) 5- 100% -
- unbal anced and structural 1: 2 500)
abnormalities (patients) )
D SCRDERS CF METABCLI SM
- famlial hyperchol esterol ema 1 500)
- Huntington disease 1: 5 000) 50%
- Marfan syndrone 1:20 000)
aut osonmal _recessive
- cystic fibrosis 1. 2 500)
- phenyl ket onuri a 1: 5 000) 25%
- nucopol ysacchari dosi s 1:25 000)
X-1linked
—~ Duchenne nuscul ar dystrophy 1: 7 000 25%
~ henophilia 1:10 000 (sons 50%
MLTI FACTCR AL NALFCRVATI ONS
spi na bifida 1-4: 1 000 1- 6%
- anencephal y 0,5 - 4: 1 000 1-5%
- congenital heart defects 6-8:: 1 000 1- 4%
cl ub foot 1-6: 1 000 2- 8%
cleft Ilip/palate 0,5-1,5: 1 000 3-6%
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l[ater. In addition, the parents and other fam |y menbers can

be advised as to the risk of recurrence in a subsequent

pregnancy. Particularly inportant is the early identification

t hrough famly studies, of carriers of 'balanced chronbosoma

abnormalities (see Table 1), which do not produce signs of

di sease in the carrier. This information can help couples to

reach decisions even before there is a question of a first

pregnancy.
The indications for postnatal chronosone analysis are
the follow ng:

~ repeat ed spontaneous abortion or premature birth - in
whi ch case, both father and nother should be tested to
determ ne whether they are carriers of a chronosonal
abnormal ity;

- the presence of malformations in a neonate, whether or
not it was born alive;

- the presence of conbinations of abnormalities, as in
Down's syndrone, which suggest a chronosone
abnormality;

- abnormal sexual devel opnent;

- suspi cion that the individual may be a carrier, based
on the presence anmong the famly or relatives of a
patient with a possible chronosone abnormality;

- suspicion of an X-linked nental retardation; about
one-ninth of all cases of nmental handi caps anong nal es
are associated with a fragile region on the X
chronosone. Oten the nother is a carrier, in which
case, sons have a nearly 50% chance of nenta
retardation, and daughters have a 50% chance of being
carriers. Sone of the fermale carriers also have a
slight to noderate nental handicap. Fam |y studies
ained at identifying carriers are therefore of great
inmportance if this cause of nmental retardation has
been detected in a famly;

- suspicion of a hereditary disease in which chronosomnal
breakage is conmon.
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Besi des these tests, cytogenetic analysis of
bone-marrow bl ood cells is done in connection with the
di agnosis and treatnment of patients suffering froml eukaem a
and other nyeloproliferative conditions.

The results of the postnatal chronbsone anal yses
carried out in The Netherlands in 1986 are shown in Table 2. A
conmpari son of results fromthe different centres reveal s that
the total percentage of chronosonmal abnormalities detected
varied little, between 20 and 30% Because screening
procedures have denonstrated that one in 200 neonates has a
chronmosone abnormality, the nunber of new patients and
carriers found each year should be about 900, but as can be
seen in Table 2, there were 1,150 in 1986 (excluding
bone- marrow anal yses). This discrepancy can be expl ained by a
catching-up effect, in which previously unidentified
chronosonal abnormalities in handi capped persons in
institutions are detected; this added nunber is likely to
decrease rapidly.

In recent years, the nunmber of requests for chronobsone
analysis has stabilized; the total is unlikely to rise above
6-7,000. Thanks to the availability of |aboratory facilities,
and to the close cooperation between the Centres for Clinical
Cenetics and doctors working in other areas (paediatricians,
general practitioners, doctors for youth and for the
handi capped), nost of the patients and nmany of the carriers in
this country have been identified. This facilitates the
provi sion of genetic counselling in good tine.

3.2.2 Bi_ochemical tests

D agnosis of a hereditary condition due to a
singl e-gene defect requires different techniques than for
chronosone analysis. Certain of these conditions consist of
deficiencies in one of the proteins called enzynes, which play
a vital role in netabolic processes. D agnosis nmay then be by
met abolic testing, or determ nation of the |level of the
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products of those netabolic processes, which in the case of
deficiency may be |ow or absent.

Alternatively, the tests may determ ne whet her the
enzyme itself is present. Both types of test have been
rei mbursed by the health insurers for the past ten years. The
i ndications for their use in children are unexpl ai ned
devel opnental delay, or any synptons suggesting a hereditary
nmet abol i c or other disorder. Mst of the | aboratories doing
these tests are attached to paediatric teaching hospitals;
they test blood, urine, or in sone cases other body
substances, for abnormal netabolic products; this is usually
by chromat ographi c and el ectrophoretic separation. Mre
conpl ex anal ytical techniques, such as nmass spectronetry, can
provi de nore detailed information on the nol ecul ar nature of
an abnormal netabolite. On the order of 7,000 new cases
- mainly children - are tested each year (that is, up to 1000
in each of the eight centres). Additional testing is done on
patients in whoma hereditary netabolic disorder has already
been detected; when they are being treated with diets or
drugs, followup testing is needed to ascertain whether the
treatnent regime needs adjustnent. Checking treatnment success
by awaiting the reappearance of synptons woul d be dangerous,
since delay can lead to irreparabl e danmage in the form of
physi cal or nental handicaps.

As is shown in Table 2, the eight centres together
carried out netabolic tests on 4,000 people in 1986;
hereditary di sorders were detected in about 5% and
non- heredi tary netabolicdi sturbances in about 20% of the
cases. The latter were usually associated with nutritional
deficiencies or an infectious disease and di sappeared either
spont aneously or after treatnent.

More than 4,000 hereditary disorders are already
known, nost of themrare, and caused by a single-gene defect.
Approxi mat el y one hundred of these can be diagnosed by tests
whi ch detect characteristic abnornmalities in the blood or
urine.
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For a nore precise diagnosis, it is necessary to
denonstrate, in addition to the effect of the abnormal gene,
that this is due to the specific genetic defect, in the form
of the abnormal enzyme (protein). Enzyne testing is now
possi bl e for about 350 hereditary disorders; these anal yses
require specific expertise which is available only in certain
university |l aboratories (since 1985 there is also a specified
fee structure for these tests). This kind of biochemca
testing usually involves the spectrophotonetric, fluoronetric
or radionetric analysis of red or white blood cells, sanples
of tissue (organ biopsies) or cultured skin cells
(fibroblasts). In sone cases, not only patients affected with
a hereditary disorder but also healthy carriers can be
detected with these nethods. The data in Table 2 show that in
1986, the eight centres tested nearly 1,000 cases, and
identified a genetically-determned enzyme deficiency in
slightly nore than 200 of them Several hundred carriers of an
abnormal gene were al so found (recessive mutations).

Early diagnosis is vital in the case of these
hereditary nmetabolic disorders. Ofspring of carriers have a
25% or 50% chance of being affected, and parents with one
affected child are at risk for having nore children with the
sanme disorder. Early diagnosis offers themthe possibility of
avoi di ng having affected children, if that is their preference.

It is not possible, at this point in tine, to express
exactly the capacity in this country for early diagnosis of
inherited netabolic disorders. The state of devel opnent is
| ess advanced than in the case of chronosone anal ysis,
al t hough there has been nore progress in The Netherlands than
in nmost other countries. This is due not only to the
| aboratory expertise and facilities that have been devel oped,
but also to the interest in netabolic disorders on the part of
paedi atricians. It appears that the know edge of other nedi cal
specialists on this subject, and on the scope for early
di agnosis, is not yet optinmal.
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Table 2 Results of the work in the Foundati ons for C i ni cal
Ceneti cs (1986)

nunber of nunber of nunber of

per sons abnornalities births

t est ed f ound pr event ed*
TESTI NG GF | NDEX
PATI ENTS AND CARRI ERS
- chronosonme anal ysi s 5800 1150 (20% 50- 100
- metabolite studies 4000 2202 502) 55-110
- enzyne tests** 940 210 (22¢ 50- 100
QOUNSELLI NG 2260 1/4 no increased risk 175-350
(conpl ex issues) 1/2risk 1-15%

1/ 4ri sk 15-50%
PRENATAL TESTI NG 5150 180 (3,5% 180- 360
x By deciding to have no (further) children or by

abortion . . _
Excluding the University Hospital in Njmegen

* %
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3.2.3 Prenatal testing

Prenatal testing - ammiocentesis, chorionic-villus
sanpling (OGS, and tests on foetal blood fromthe unbilical
cord - can be used to determne the sex of a foetus, or to
detect chronosonmal abnornmalities or an increasing nunber of
nmet abolic disorders (see also ROP89). Amiocentesis is done at
about the sixteenth week of pregnancy, CVS at the tenth week;
unbi lical -cord puncture is not possible until after the
seventeenth week, and demands considerable skill and
experi ence.

The main indications for prenatal testing are:

- pregnancy in ol der wonmen (since 1985, tests have been
offered in this country to all pregnant wonen over the
age of 35);

- a previous child with a chronosomal abnormality;

- the father or nother carries a bal anced chronosone
rearrangenent;

- the nother carries a sex-linked hereditary disease
(such as X-linked nental retardation);

- an increased risk in the foetus of a neural-tube
defect (e.g. spina bifida or anencephaly); that is,
when a previous child or the nother or father has the
condition, or when there are one or nore patients
anmong cl ose relatives. This abnormality can only be
detected by determ ning the concentration of
al pha-foetoprotein in the ammiotic fluid in the 16th
week of pregnancy;

- an increased risk in the foetus of a hereditary
nmet abol i ¢ di sorder detectable in amiotic fluid cells;
that is, when a previous child has the disorder, or
ei ther parent has been identified as a carrier;

- an increased risk in the foetus of a hereditary
di sorder detectable by DNA analysis (e.g. cystic
fibrosis, Duchenne's nuscul ar dystrophy, haenophilia);
that is, when the disease occurs in other nenbers of
the famly;



....... 42

- use by the nother of nedicine which may danege the
f oet us;

- a high probability of a chromosomal abnormality in the
foetus based on structural abnornalities detected
ul trasonogr aphi cal | y.

The results in Table 2 show that of the nore than
5 000 tests on pregnant wonen done in the Centres for Cinica
CGenetics in 1986, foetal abnormalities were found in nearly
4% In nost cases, the prospective parents chose to termnate
the pregnancy. In the other 96% the test was able to allay
the parents' fears. In the follow ng sections, we reviewthe
types of genetic testing used in this context.

Prenatal chronosone anal ysis

Chronosonmal anomalies can be identified in the foetus
by anal yzing the chronosone patterns of cells fromthe
amiotic fluid or the chorionic villi; all eight Centres for
Clinical CGenetics in The Netherlands carry out such tests. It
is not precisely known how many of the wonenfor whom such
testing would be appropriate actually undergo it, but it is
estimated that about one-half of all pregnant wonen over the
age of 35 request testing. Wre specific advice to be
provi ded, the proportion mght well rise to 85%

Chorionic villus sanpling, which can be done earlier
in pregnancy than ammiocentesis, has increased the
acceptability of prenatal testing for sone people. At the
begi nning of the 1970s Russi an, Scandi navian and Chi nese
scientists proposed chronosone analysis on chorionic villi,
whi ch involves renoving a sanple of tissue fromthe devel opi ng
pl acenta between the 8th and the 10th week of pregnancy. A few
years ago, the Italian researchers Branbati and S noni
~denonstrated the safety and reliability of the technique
(Br86). Since then, a growi ng nunber of centres world-w de has
bui |t up considerabl e experience of the nethod. The advantage
of using cells fromthe chorionic villi is that their rate of
division is rapid, which permts chronosone anal ysis without
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time-consumng culture procedures. The result is usually

avail able within a few days to a week, at nost two weeks from
the tinme of sanpling. Wen an abnormality is found, the
pregnancy can be term nated, if the parents decide on this, by
suction curettage. This can be done at an outpatient clinic,
and is not only nedically less radical but also, often,
emotionally less stressful for the patient than a later

term nation (for exanple, follow ng amiocentesis). There may
al so be an advantage in the fact that other people, including
famly and friends, need not come to know of the pregnancy.

From the 12th week of pregnancy, it also possible to
sanmpl e placental tissue for the purpose of chronosone
anal ysis, through a puncture of the abdom nal wall. The
results of such a 'late villus testing' are also available
within a few days.

Both types of villus testing have the advant age over
ami ocentesis of providing results quickly. Not only is the
latter perforned later (in the 16th week), but a further two
or three weeks are needed to culture the cells and to conplete
the chronosone anal ysis.

Prenatal biochem cal analysis.

Many inherited netabolic disorders, and diseases due
to defects in structural proteins, such as
haenogl obi nopat hi es, are detectable before birth by
ami ocentesis, chorionic-villus sanmpling (Q%S or foetal blood
t esting.

The potential of CVS has been greatly expanded by the
advances made in DNA anal ysis (see below); all conditions
which can be identified through 'informative' DNA studies in a
famly (see Table 4) can now be diagnosed in the foetus by
C/S. Amiocentesis is now really only necessary for the
determ nati on of al pha-foetoprotein (AFP) |evels, supplenented
when necessary by acetylcholinesterase typing, in the
di agnosi s of neural tube defects.

Continuing research is identifying the nol ecul ar
defects responsible for nore and nore hereditary diseases. The
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vast majority of the cases involve diagnhosis by detection of a
genetically-determ ned enzyme deficiency, through conparison
of the biochem stry of cultured amiotic cells with nornmal
control cells, and with skin cells (fibroblasts) from one or
nore patients and carriers. The cellular material needed for
conpari son nmust be available at the time of prenatal testing,
whi ch necessitates the nmaintenance of a cell bank. Prenatal
testing for hereditary netabolic disorders in The Netherl ands
is centralized in Rotterdam where a cell bank conprising
several thousand cell lines collected over the years is stored
in liquid nitrogen. Detection of disease by DNA anal ysis
requires cellular or DNA material fromthe patient, the
parents, and in some cases from other relatives.

Prenatal ultrasonic detection of nmalformations in the

foetus

(Rel evant here is a Health Council report, issued in
1990, on the application of invasive diagnostic and
t herapeutic techniques to the unborn child; this topic is
covered only briefly here.) '

Various mal formations, sone of them severe, can be
detected with chronmosomal, biochem cal or DNA anal ysis of
chorionic villus sanples or amiotic fluid cells; they are
al so associated with raised AFP levels in maternal blood serum
and in ammiotic fluid. It is estimted that between 1 and 2%
of newborns are affected by structural abnornmalities of the
brain (e.g. hydrocephalus), face, heart, urinary tract,

di gestive tract, skeleton or linbs. Early detection of sone of
these abnormalities has been nade possible by the greatly

i nproved resolution offered by ultrasonography and the general
availability of the technique. The primary reason to use

ul trasonography is failure of the pregnancy to progress

normal Iy, in the absence of previous indications for that; for
exanpl e, when the uterus is growing too slowy or too fast, or
when there is bleeding or other conplications.

U trasonographi c detection of a structural abnormality may
provide grounds for further testing (checks for abnormalities
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in other organs, chronosone analysis) to help clarify

di agnosi s and prognosis. U trasound scans nmay al so be offered
to pregnant wonen al ready known to be at risk of carrying a
child wth a structural abnormality (for exanple, after the
birth of a previous child with such a condition).

U trasound scans generally reveal structural
abnormalities between the 16th and 24th weeks of pregnancy,
and sonetinmes later; detection of an abnormality at such a
| ate stage can create serious problens with respect to
term nation. Transvagi nal scanning, now being introduced
(BR89), may nake it possible to detect nalformations earlier
in the pregnancy.

The early detection of structural abnormalities in the
foetus using ultrasonography requires special expertise which
in The Netherlands is available in only a few centres.

Ef fective cooperation between the general practitioner and a
range of medi cal specialists is therefore necessary.

U trasound scanning in the case of increased risk of
congenital malformations is not yet covered by the conpul sory
heal th insurance schene.

3.2.4 Cenetic counselling.

In recent years, considerable progress has been nade
in the area of genetic counselling and support in The
Net her| ands. S nce 1985, 'conplex' genetic counselling (that
is, requiring the expertise available in the Centres for
Clinical Genetics) has been avail abl e under the health
i nsurance schenes.

A Health Council report issued in 1977 estimted the
nunber of people in The Netherl ands for whom genetic
counsel ling woul d be appropriate at between 15 and 20 thousand
per year (&Rr7). Counselling is nostly requested by parents
who al ready have a handi capped child, or couples who fear that
their children may be at risk because of the presence in the
famly of congenital or hereditary disorders or handi caps.
Adul ts who are thenselves affected wwth a congenital or
hereditary condition, and who want to have children, may also
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request counselling, as do many couples who fear that they may
be at risk of having a handi capped child on other grounds
(consanguinity, exposure to environnental hazards, use of
medi ci nes, etc.) In general the questions asked can be
answered by a general practitioner, or by a specialist in the
field enconpassi ng the condition.

A doctor treating a child with a congenital or
hereditary condition has an obligation, in addition to caring
for the patient in question, of informng the parents as to
their possibly increased risk in a subsequent pregnancy, and
of possible preventive neasures. In practice, however, nmany
doctors do not yet know enough about patterns of inheritance,
risks (including the risk of recurrence) and preventive
nmeasures. Moreover, they often lack the time needed for a full
di scussion of what are often, for the parents, conplex and
enoti onal | y-charged probl ens.

Ohe of the functions of the Centres for dinica
Genetics is to provide general practitioners and specialists
with the information they need to respond to requests for
gui dance. In sonme cases, those enquiring may need to be
referred to a Centre for Clinical CGenetics; a prelimnary
estimte suggests that this may apply to about 20% of the
queries received by doctors, i.e. 3-4,000 each year. Referral
to a centre is indicated when conplex genetic testing is
needed (in the case of conditions with nultiple or variable
synptons), for calculations of probability, for conplex
bi ochem cal or DNA anal yses and for pedigree studies.
Sensitive support is also needed for those facing difficult
choices and dealing with difficult problens; nost of the
Centres enploy social workers or clinical psychologists for
such situations. The eight Centres currently handle 2-3,000
enquiries of a conplex nature every year (see Table 2).
Approxi mately half of those seeking advice are referred by
nmedi cal specialists, and about one third by genera
practitioners. Alimted nunber of people approach the Centres
w t hout having been referred, because they have not been able
to obtain answers to their questions through the normal
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channel s. Research has shown that such persons have about the

sane risk of having a handi capped child as do those referred
by a doctor.

The reasons people give for seeking genetic
counselling are sumarized in Table 3. The nost inportant are
that a previous child was affected by a congenital or
hereditary condition, or that one or nore relatives are
affected. The diagnosis in nore than 30% of the index patients
(those giving rise to concern in others) is nental
i mpai rment, or another nental or neurol ogical condition.

Conbi nations of abnormalities (syndrones) based on a
chronmobsomal anomaly, and disorders of the skeleton or
connective tissue are other frequently-encountered di agnoses
in the index patients.

Accurate diagnosis is the main basis for sound genetic
counsel ling. Supplenentary tests on fam |y nenbers or
extensi ve pedigree studies may also be needed. (Onhce all the
data have been collected, the significance of the diagnosis,
the pattern of inheritance and the risk of
occurrence/ recurrence are discussed wth the client, wusually
in two interviews. Attention is also given to the possibility
of preventing the birth of a child with the abnormality
i nguestion. In some cases, the clients are given psychosocia
gui dance while the data are still being collected; in others,
this is not necessary until choices have to be or have been
made. The decisions involved here are often extrenely
inmportant and difficult ones: not to have children of one's
own, for exanple, or the choice between adoption and
artificial procreation using donor spermor ova. Q her
possibilities are the acceptance of the increased risk of a
handi capped child, or natural pregnancy with the option of
testing and, if desired, abortion. Many factors influence
t hese choices, including the seriousness of the condition in
guestion, whether or not the couple already have one or nore
healthy children, the size of the risk of abnormality in the
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requesting genetic information (data from

the Centres for Clinical CGenetics in The Netherl ands,

collected by Dr. BGA ter Haar) (1981)

Parents already have a child with a congenital

heredi tary di sorder

e or

nore famly nenbers have the disorder

or

in question

One of the parents-to-be has the disorder in question

Partners arerel atives

C hers

reasons

37%
35%
19%
2%
7%
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offspring, the parents' age and social circunstances, and of
course their religious and noral beliefs.

Al t hough there has been little research follow ng up
the effects of genetic counselling in The Netherlands, both
national and foreign data show that a |arge proportion of
couples at risk opt not to have children. This choice is nmade
by between 50 and 85% of those facing a relatively high
probability (such as 25% of having a child with a serious
abnormality; even when the risk is smaller (of the order of
3-10% an inpact can clearly be seen on decisions about
reproduction. The decision not to have children is
neverthel ess a very difficult one for many people, as is
evident fromthe |arge proportion (83% of at-risk parents who
choose to go ahead with a further pregnancy when prenat al
di agnostic tests are possible. Wen there is no prenatal test,
thus elimnating this option, fewer parents decide to take a
chance with a further pregnancy (52%.

3.3 Recent advances in genetic testing
3.3.1 DNA anal ysi s.

Since the md-1970s, reconbinant DNA technol ogy has
given a new dinension to genetic testing (Be85 Ho86, Ca87,
(Ge87a, (CGe87b, OrA88, (RB8a). Met hods have been devel oped to
determne the DNA code of genes, and it has becone possible to
i dentify pathol ogical nutations in a code using
speci al | y-devel oped DNA tests. These are, however, as yet
avai l able for only a limted nunber of inherited conditions,
including certain of the haenogl obi nopathies (e.g. sickle-cell
anaem a, rare in this country), haenophilia,
al pha-1-antitrypsin deficiency, and recently, Duchenne's
muscul ar dystrophy (Ko87). The gene responsible for cystic
fibrosis has also recently been identified, thus making it
possible to diagnose this relatively comon disease by direct
detection of the DNA nutation (albeit not yet in all cases).
The discovery of this gene may al so open up the possibility of
mass screening for carriers (see also section 3.3.3).



....... 50

In the case of sone hereditary di seases for which the
responsi bl e gene has not yet been identified, it has been
possible to find characteristic DNA variations in the
i mredi ate vicinity of the abnormal gene (generally on either
side). These regions can serve as narkers for the presence or
absence of the gene in a famly. The technique to find such
mar kers, known as restriction-fragnent |ength pol ynorphism
(RLP) analysis (Sh86, Do87), is currently used in the
di agnosi s of such disorders as pol ycystic kidney di sease,
Huntington's chorea and nuscul ar dystrophy (a di sease of the
nuscles). This procedure is only useful within a famly. The
first step is to determne the markers associated with the
abnormal gene, and this prelimnary testing nust include
famly menbers both with and without the hereditary condition.
Such an anal ysis depends on the cooperation of those
concerned; often cell or tissue sanples fromseveral people
are required for the extensive testing. If no cell or tissue
mat erial was retained after the death of the only
col | aborating patient, the procedure can no | onger be used.
Conti nui ng col | aborati on sonetines entails a considerable
enoti onal burden on the fam |y nenbers, both healthy and
affected. It is, however, expected that it will eventually be
possi ble to pinpoint the defective genes responsible for many
of the conditions currently diagnosed using this nethod; then
the extensive testing of relatives would no |onger be
necessary.

The hereditary conditions which can at present be
detected by DNA analysis are listed in Table 4. The nunber is
likely to grow rapidly over the next few years, thanks to
progress in the mapping of the entire human genone (all of the
genes together) (Sh86, Do87). There are already nmaps with
mar kers for each chronosone, which nmakes it easier to locate
as yet unknown abnornal genes. The analysis of separate genes
has been inproved since it has been possible to study
relatively large fragnments of DNA, because of new separation
t echni ques and new net hods of inserting these fragnents into
yeast cells. Once these have been cul tured, accurate analysis



....... 51

Table 4 Inherited disorders detectable by DNA anal ysi s*

Acat al asem a

Adenosi ne deam nase deficiency

Adr enol eukodyst r ophy

Adul t -onset pol ycystic kidney di sease
Aganmmagl obul i nem a, X-1inked

Anyl oi d pol yneuropathy (famlial)
Antithronbin Il deficiency

Al pha-1-antitrypsin deficiency

Al zhei nmer di sease

Apol i protein deficiency (A, B &)

Becker nuscul ar dystrophy

Char cot - Mari e- Toot h pol yneur opat hy
Chor oi derem a

Chroni ¢ granul omat ous di sease

Congeni tal adrenal hyperplasia, 21-hydroxylase deficiency
Cystic fibrosis

Duchenne nuscul ar dystrophy

Ehl er s- Danl os syndrone

Fam | i al hyperchol esterol em a

Fragil e X syndrone

Gonadal dysgenesis, Y chronosone del etion type
Henochr omat osi s

Henmophilia A and B

Hunti ngt on chorea

Hypohydroti c ectodermal dyspl asia, X-1inked
| nherited growth hornone deficiency

Lesch- Nyhan syndrone

Lynmphoproliferative di sease, X-1inked
M/otoni ¢ dyst rophy

Neur of i br omat osi s

Norri e di sease

Ccul ocerebrorenal syndrone of Lowe

O nithine decarboxyl ase deficiency

O ni thi ne car banoyl transferase defici ency
Csteogenesis inperfecta (type 1)
Phenyl ket onuri a

Por phyri a

Retinitis pignentosa, X-linked

Ret i nobl ast oma

Reti noschi si s

Severe conbi ned imunodeficiency disease, X-linked
Sickle cell anem a and ot her henogl obi nopat hi es
Thal assem a, al pha and beta

Von W I ebrand disease

Wl ns tunor aniridia conplex

* This list is not exhaustive. Adapted from (88
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can be done. Conputers are also used to determne the specific
sequences of the DNA bases - 'building blocks' of the genes.

Anot her maj or technical advance in the field of DNA
analysis is the polynerase chain reaction (P(R (Sa85 Ed88),
with which specific DNA fragments (or messenger RNA
transcribed fromthen) can quickly and accurately be detected.
This technique is based on the replication of the DNA or RNA
fragment during several steps in a chain reaction;
amplification by a factor of over a million is possible.

These technical advances will rapidly expand our
know edge of the organi zation and function of genetic
material, the loci of disease genes and transm ssion within
famlies. The early detection of new genetic anonalies
(spontaneous nutations), for exanple using chorionic-villus
sanpling during pregnancy, is, however, not likely, since it
would require the charting of the structure of all 100,000 of
the foetus' separate genes - an inpossible task.
3.3.2 Predictive testing for |ate-onset hereditary disorders,

_ Advances in the field of DNA analysis also offer the

possibility of detecting genes which will produce (serious)
di sease synptons or death only in mddle or old age. Such
presynptomati c di agnosi s, which could be done before or after
birth, was until recently virtually inpossible, with the
exception of assessing chol esterol |evels when there was
evidence of fam lial hyperchol esterol aem a.

Untreatable disorders

The know edge that one is going to devel op a serious
and untreatable disorder at sone future tine would no doubt be
a great enotional burden. \Wile sone people may opt for the
certainty of knowing, in the case of some conditions, many
famlies may prefer not to use the new di agnostic techniques.
Ef fective psychosoci al support for those at risk, considering
the wi shes of those seeking advice both during and after
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predictive diagnosis, nmust be a required condition for the

i npl enmentation of such DNA testing. For exanple, a person with
a 50% chance of becomng afflicted with a dom nantly-inherited
di sease (such as Huntington's chorea) may not wi sh to know

hi s/ her own prognosis, while neverthel ess wanting to excl ude
any risk to an unborn child through the use of DNA anal ysis.

If the unborn child is found to share a chronmosone with a
grandparent who has suffered or is suffering fromthe disease,
then the child has a 50% chance of devel oping the di sease as
well. If the prospective parents are unwilling to accept this
uncertainty, they can opt for term nation (Q87).

Psychosoci al problens also arise in connection with
hereditary conditions such as Al zheiner's disease, which
severely inmpair mental function in old age. It is now known
that the formof the condition which arises in mddle life
(after the age of 45) is often due to a dom nant abnor mal
gene, probably |ocated on chronosone 21. Wre it possible to
identify a diagnostically useful marker gene within a famly,
the probability that fam |y nmenbers or potential offspring
woul d inherit the condition could be cal cul at ed.

For the tinme being, the localization of the gene for
Al zheinmer's does not offer a reliable nmeans of prenat al
di agnosis for prediction, but it is expected that a reliable
technique will be developed in the future.

Treatable disor

It is possible, in the case of sone dom nantly
inherited forns of cancer, to use DNA analysis to distinguish
between carriers and non-carriers of the abnormal dom nant (or
X-linked recessive) gene. This is to the benefit of carriers,
who can then be exam ned regularly and if necessary, given
preventive treatnent. Carriers can also transmt the condition
to their children.

Even when treatnent is avail able, the application of
such DNA anal ysis nust be preceded by a careful assessnent of
t he psychosoci al advant ages and di sadvant ages. Al t hough
knowi ng in advance that one will contract a di sease may be
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enotionally stressful, DNA analysis also offers the
possibility of early reassurance that one is not going to be
affected by that condition. This would also elimnate the need
for regular testing over a period of many years. A good
exanple of this is the case of polyposis coli, a
dom nantly-inherited formof bowel cancer: those at risk
between the ages of 15 and 50, nust undergo full exam nation
of the large intestine (coloscopy) every one or two years.
I ncreased |ife expectancy thanks to early treatnent is an
i nportant notive for participating in a DNA anal ysis
programre, although there are as yet only a few hereditary
forns of cancer (tunmour syndrones) for which early diagnosis
and treatnent can greatly inprove |ife expectancy.
3.3.3 Mass screening for carriers,

There may be sonme val ue in screening the general
popul ation for a Iimted nunber of abnormal genes which cause
common di seases. A good exanple of a disorder for which
screeni ng m ght be appropriate in this country is cystic
fibrosis (), nentioned in section 3.3.1. An estimated one in
36,000 people in the Netherlands suffers fromCF, and one in
30 carries the gene (Ka75 &89). A screening programe for
carriers would identify couples in which both are carriers.
Their children woul d have a one-in-four chance of being
affected wwth CF, so that the woman would be a candidate for
prenatal testing during pregnancy.

Mass screening nust neet high technical and
organi zati onal standards, especially in the case of screening
for hereditary conditions, given the potentially far-reaching
soci al consequences (see Chapter 4).

The technical conditions which nust be net before any
programre of nmass screening for carriers can be considered are
as follows:

- The abnormal gene(s) in question nust be detectable
using relatively sinple but reliable techniques.
- It is preferable that the detection nethod
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denonstrates the presence of the abnornal gene
directly, rather than via markers. Al though
mar ker - based approaches are suitable for testing
within famlies with one or nore patients, they do not
l end thensel ves to mass screening. In the general
popul ation, it is at best possible to determ ne
statistically and approxi mately which DNA nmarkers
m ght be associated with a disorder, or an abnornmal
gene. .
- The tests nust produce reliable results suitable for
use in genetic counselling of individuals.

Finally, the tests nust be done and supervised within
an organi zation which has all of the necessary expertise in
bot h genetics and i ndividual genetic counselling. The obvious
course would be to restrict the application of such tests to
the Centres for Cinical Cenetics
3.4 Looki ng ahead,

In this section, we exam ne devel opnents in genetics
whi ch have been receiving increasing attention because of
their potential inpact on the practice of nmedicine, as well as
their far-reaching social and ethical inplications.

3.4.1 Cene passport and gene map.

The much-di scussed notion that we m ght soon have
i ndi vi dual 'gene passports' (W89a), containing information on
all of our genes, has no basis in reality; it is not
technically feasible and it woul d serve no useful purpose.
Wrk is in progress in several countries on the mapping of the
entire human genone (Sh86, Do87), which is distinct fromthe
preparation of individual genetic charts. Proponents of the
exercise argue that this will facilitate the |ocalization of
genes responsible for presently unclear genetic conditions,

t hus advanci ng our understandi ng (and perhaps the prospects
for treatnment) of these diseases ((R88a). Mst of the DNA in
t he genonme does not code for hereditary traits; the
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approxi mat el y 100,000 genes which human beings are known to
have are estimated to account for only 5 to 10% of human DNA,
the function of the renminder being as yet unknown.

El uci dation of the letter code of this remainder will no doubt
reveal astonishing information (G88a)

Shoul d we believe or fear that gene maps m ght make it
possible in the future to mani pul at e human characteristics
such as behaviour, intelligence or nusicality? The answer is
no, because such traits are determned not only by genetic
make-up but also by upbringing and environnent; know ng the
| oci of human genes which nerely code for particul ar proteins
will contribute little to our understanding of this conplex
i nterplay. Mapping the human genome could well help to
identify pathogenic changes in the genetic code, however, and
this information could then be applied in response to
i ndi vidual requests for information (see also section 3.2.4.).

Thus far, only approxi mately one-tenth of the human
genonme and a quarter of one per cent, of all human genes have
been identified and described. Even in the case of the nost
i ntensivel y-studi ed chronmosone, the X-chronosone, little nore
t han one per cent, of the DNA has been mapped.

3.4.2 D agnostic tests on the pre-enbryo

In section 3.3, the new techni ques of prenatal
testing, such as the application of DNA analysis to the
foetus, were discussed. Another formof testing, which is the
obj ect of nuch attention recently, is the direct diagnostic
i nvestigation of the pre-enbryo, outside the uterus (Ku83,
GR86, Le86, M87, Br89, Ha89, W389b, W89c). (The term
"pre-enbryo’ is here used to denote approximately the first
fourteen days of enbryonic devel opnent, i.e., the period
before inplantation in the wonb.) This technique has been
“under devel opnent for sone time; it may, in the future, enable
t he checking of pre-enbryos for hereditary abnormalities, so
that only those free of themare inplanted in the wonb
(selective inplantation). Theoretically, such a procedure
could also be followed for the purpose of gene therapy in the
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pre-enbryo, or in the ovumor spermcell. This possibility,
which is still purely theoretical, is considered again in
section 3.4.3.

A possi bl e advant age of pre-inplantation diaghosis is
that sone wonmen may find selective inplantation enotionally or
norally nore acceptable than the current practice of
i mpl antation followed by prenatal testing, possibly followed
by term nation. Were pre-inplantation testing to becone
possi bl e, prospective parents otherw se seriously at risk of
havi ng a handi capped child could be offered the certainty of
elimnating this risk fromthe beginning of the pregnancy.

The main technical drawback to pre-inplantation
testing is that it is, at least at present, restricted to in
vitro fertilization (IVW. (In theory, it would be possible to
test enbryos produced by in vivo fertilization, then renoved
fromthe wonb by |avage. But since this procedure can lead to
serious conplications, notably ectopic pregnancy, it will not
be considered further.) The link with IV neans, anobng other
t hi ngs, that the woman nmust undergo hornone treatnent to
ensure that sufficient ova are produced. Moreover, the
probability that an IV pre-enbryo will develop into a child
is still relatively low, not nore than about ten per cent.
Pre-inplantation diagnosis, even if it were a safe and
reliable procedure in itself, would therefore only be a safe
alternative to current types of prenatal testing if the chance
of a successful pregnancy follow ng selective inplantation
were to inprove considerably.

Pre-inplantation diagnosis is still at a very early
stage of developnent. The first publications in this field
appeared only last year; they denmonstrated the possibility of
DNA testing for inherited abnormalities in the pre-enbryo,
using the PCR (polynerase chain reaction) technique (see
section 3.3.1).

Interest is currently focused on two diagnostic
approaches in particular. The first involves taking one or
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nore cells fromthe very early pre-enbryo (at the four-,
eight-, or sixteen-cell stage) and allowing it/them to devel op
further. Because these cells are totipotent (i.e. can give
rise to cells of all types), this effectively neans the
production of a second, genetically-identical, pre-enbryo. The
process is known as enbryo-splitting. Diagnostic tests are
then carried out on one of the two. The second nethod involves
testing the cells of the trophoblast of a slightly nore
advanced pre-enbryo (the trophoblast will give rise to the
tissues external to the enbryo, such as the placenta). It is
not yet known whether the renoval of groups of cells damages
the pre-enbryo, reducing the chance of inplantation in the
uterus, or increasing the chance of spontaneous abortion or
the developnent of a child with a congenital abnormality.

Research is needed to devel op accurate
pre-inplantation test nethods and to determ ne their safety
and reliability. Such research is going on in a nunber of
centres all over the world, nmaking use in the first instance
of experinental animal enbryos. Research is also under way on
human pre-enbryos, using spare enbryos obtained from couples
maki ng use of IV (the procedure often results in nore
fertilized ova than are needed for inplantation).

The devel opnent of reliable pre-inplantation tests
wi Il probably also require examnation of pre-enbryos from
couples who are genetically at risk. In principle, such
testing could forma regular part of the treatnent offered in
response to specific requests for assistance. In the early
stages, it will clearly not be possible to give a definitive
answer with respect to the presence or absence of a genetic
abnormality. G ven the purpose of pre-inplantation testing,
the pre-enbryo examned in this way would no |onger be
regarded as suitable for inplantation.

Evi dence on the safety of the technique, as to whether
renmoval of cells fromthe pre-enbryo can cause abnormalities,
wi Il probably need to be obtained mainly from ani nal
experinments. It is not clear, at this point in time, to what
extent it will be necessary to produce human pre-enbryos in
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order to ascertain the safety of the technique; the
possibility that this will be the case cannot be excl uded.

-----

3.4.3 CGene t herapy
The grow ng understanding of the structure and
function of genes, and the | aboratory techni ques devel oped for
their isolation, replication and transfer to other cells, have
pronpt ed specul ati on about the possibility of correcting
inherited abnormalities (F87, He87, Le87a,b). Treatnent for a
hereditary condition could then include the addition of a
"heal thy' gene or genes to the patient's cells or tissues.
A distinction nmust be nade between two types of gene
t her apy:
- somatic-cell therapy, in which correction is done in
somatic (non-germine) cells, including those of the

bone marrow (involved in blood production), liver or
skin, and

- germine-cell therapy, in which correction is done in
cells of the germline, i.e. egg or spermcells, or

the totipotent cells of the enbryo.

In somatic-cell gene therapy, the correction in the
genetic material affects only the patient, and is not passed
on to his or her progeny, while in germline cell gene
t herapy, the correction wuld be passed on to later
gener ati ons.

Somatic-cell gene therapy

Ext ensi ve research has already been done in this
field. The necessary internedi ate steps have been tested in
the | aboratory, and although the therapy has yet to be tried
on patients, both American and European safety protocols have
al ready been drawn up for this purpose (BEVR33S).

The purpose of somatic-cell gene therapy is to inprove
the functioning of cells in one or nore of the patient's
tissues, by introducing one or nore 'healthy' copies of the
abnormal gene. This formof therapy is applicable only to
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recessively-inherited disorders. (Correction of dom nantly-
inherited disorders is possible only by elimnating or
otherwise 'switching off' the dom nant di sease-producing
gene.) For technical reasons, the introduction of the

"heal thy' gene has to be done outside the patient's body, in
the | aboratory; the treated cells are then re-introduced. The
application of such therapy is thus limted to cells and

ti ssues which can be maintained in culture, such as bone
marrow, skin and perhaps liver cells. There nust also be a
reasonabl e probability that the protein(s) produced by the

corrected cells will indeed relieve the synptons of disease.
Such a protein nmust, for exanple, be able to reach the tissues
where it will be effective, perhaps being transported through
t he bl ood.

Mol ecul ar geneticists have devel oped a range of
techni ques for gene transfer which may be suitable for use in
gene therapy. To ensure that the introduced gene has a good
chance of producing its effect, experinents are under way
using special carriers known as 'expression vectors'. 1In the
vector, the gene to be transferred is provided with
characteristic sequences of DNA whose job in the cell is to
ensure that the gene can be 'read', so that: the protein wll
be produced in the appropriate cells and tissues. Viruses are
often used for this purpose, especially retroviruses (E88)
whose ability to penetrate cells enables the transfer of
genetic material to a large nunber of cells. Retrovirus
genetic material consists of RNA, once this has been copied
into DNA it can be incorporated into cellular DNA The viruses
thus function as transport units, carrying new genes into the

cell. The particular retroviruses used are 'disabled , that
is, they are nodified to ensure that they cannot produce viral
proteins or oncogene products (substances which nmay, inter

alia, play a role in the formation of malignant tunours).

Al t hough nodest successes have been achieved in the
| aboratory (corrected genes, for exanple, have been shown to
function in bone marrow cells), there are still a nunber of
technical obstacles to the introduction of somatic-cell gene
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- t he nunber of gene copies per cell that is introduced
cannot be cal cul ated in advance

- the site at which the gene is inserted cannot yet be
selected with any precision, so that there is a risk
of disturbing the function of other inportant genes
t hrough the transfer

- the regulation of the inserted gene is not always
predi ct abl e.

Maj or advances have been made recently thanks to the
devel opnent of techniques for honol ogous reconbi nati on, or an
exchange between the introduced DNA and the correspondi ng
abnormal gene already present in the cell (Mn88). This makes
it theoretically possible to correct a nmutation in a gene by
replacing it with the proper DNA sequence, or to neutralize a
dom nant abnormal gene by replacing it with harnm ess DNA
sequences, thus abrogating its function.

At the present tine, somatic-cell gene therapy could
in theory usefully be applied to certain very rare conditions,
such as adenosine deam nase deficiency, and to a few nore
common di seases such as sickle-cell anaem a and thal assaem a
(two bl ood disorders involving structural defects in the
prot ei n haenogl obin).

Initially, research was directed primarily at gene
t herapy in or through bone-marrow cells (and the production of
enzynes by these cells), but current efforts focus on other
types of cells as well, including l|iver and connective-tissue
cells. For exanple, techniques have already been devised to
introduce a nornmal gene into hepatocytes to cure the
congenital metabolic disorder phenylketonuria (P).

The bl ood-brain barrier fornms an obstacle for the use
of gene therapy in the case of di seases which are manifested
largely in the brain. Experiments in aninmals, in which gene
t herapy via bone marrow cells has been applied to correct
| ysosomal accumrul ati on di seases (enzyne deficiencies, often
associated in human beings with serious nmental inpairnent),
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have yet to denonstrate convincingly that the enzyne
production induced in the bone marrow can renedy the
accumrmul ati on of nmetabolic products in nerve tissue. This lack
of success is attributed to bl ockage by the bl ood-brain
barrier.

Germ ine-cell gene therapy

Germine-cell gene therapy involves the correction of
one or nore genes in cells which formpart of the germline,
that is, egg and spermcells, and the totipotent cells of the
pr e- enbryo.

Cene therapy in egg or spermcells is virtually
uni magi nabl e for technical reasons: identification of an
abnormality in an individual germcell would inevitably
involve the sacrifice of that cell. In mce, it has proved
possible to insert genes (e.g. hunman genes) into a 1-8 cel
enbryo, by mcro-injection or using disabled retroviruses.
Furthernore, enbryonic stemcells frommce into which genes
have been transferred, have been inserted into nouse enbryos
at an early stage of devel opnent (M88). This results in the
devel opnent of chimeric animals: only that part of their
ti ssues which devel oped from the genetically-manipul ated stem
cells will include the introduced gene. If the chinerism
extends to the germcells, the introduced gene can be passed
on to the animal's progeny. Over the past five years, this
"transgeni c-ani mal ' technology has greatly increased our
know edge of gene regulation (Ja88), including such nmatters as
ti ssue-specific expression, the operation of oncogenes, the
phenonenon of cell differentiation (the specialization and
mat uration of cells) and the functioning of the inmmne system
Transgeni c- ani mal technol ogy theoretically would nake it
possi ble to study human hereditary disorders in aninals.

Recently, an Italian research team appeared to have
succeeded in introducing DNA fragments into rmurine spermcells
(La89); the fertilization of ova with these genetically-
mani pul ated spermcells produced |arge nunbers of transgenic
mce. This result has, however, yet to be replicated by other
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resear chers.

As has been nentioned, it has been possible to nake
speci fic changes in an abnornmal gene through honol ogous
reconbi nati on (M88). The fact that this is also possible in
cul tured enbryonic nouse cells could theoretically pave the
way for germine-cell gene therapy in the future. For nany
reasons, however, such therapy is far from becom ng feasible
in human beings. For exanple, the introduction of 'new
genetic material may induce nutations, producing structural
abnormalities in the offspring (as has been shown to occur in
nouse enbryos). Moreover, there are immense practi cal
obstacles to ascertaining the safety of the technique in human
bei ngs, because this would require denonstrating not only that
the 'diseased locus in the DNA has been made 'healthy' (or at
least 'healthier'), but also that the treatnent has not caused
any damage which m ght eventually result in cancer, nental or
physi cal handi caps, or other problens. Finally, the changes in
the genetic material induced by germine-cell gene therapy can
be transmtted fromone generation to another, and w ||
t herefore be mai ntained unl ess counterneasures are taken. In
the light of all of these risks, it would be irresponsible to
do experiments on gerniine-cell gene therapy in human bei ngs.
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4 SAa ETY, ETH CS AND LAW

4.1 [ nt r oducti on
As was shown in the previous chapter, rapid advances
are being made in the diagnosis of congenital and hereditary
abnormalities in human bei ngs. Thanks to the devel opnent of
DNA anal ysis and of new techniques for obtaining foetal
mat eri al (such as chorionic-villus sanpling), it is now
possi bl e to make accurate di agnoses during pregnancy of nore
anonmal i es than was the case only a few years ago. The
i ntroduction of DNA analysis into traditional genetic research
(famly studies, pedigree analysis) is also nmaking a
contribution to our understanding of the patterns of
i nheritance of increasing nunbers of hereditary disorders.
The growi ng know edge of the patterns of hunman
heredity is pronpting growi ng concern about the uses to which
this know edge may be put (@8B8a). Unrealistic expectations
regardi ng the prospects for deliberate intervention in human
genetic material also play a role in this discussion. Wth
i ncreasing frequency, concern is voiced in society, as people
wonder where these devel opnents are |leading (G88a). W I
doctors, and with them health and |ife insurers and
enpl oyers, acquire an even tighter hold on people's |ives?
WIIl the freedomto decide whether and when to have children,
irrespective of the question of hereditary di sorder, be
threatened? WII| access to certain jobs be limted by
enployers willing to hire only workers with the 'right'
genetic predisposition? And nore along the sane |ines.
Popul ar fears about the undesirabl e consequences of
advances in genetic science are fed by the conpl ex and
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wi de-rangi ng nature of the subject. Many find it difficult to
foll ow what geneticists are actually doing, within the

| aboratory and outside of it; one could guess that there are
exaggerated notions in society about what is now or wll
becone possible. The lack of adequate know edge and
understandi ng gives rise to unfounded expectations and

predi ctions about the extent of future possibilities to
control disease, or to mani pulate the hereditary factors in
intelligence and behavi our (G388a).

The scientific devel opnents outlined in the previous
chapter are likely to have major social, ethical and |ega
consequences. The nost inportant of these will be discussed in
this chapter, as wll the nmeasures that may need to be taken
to counter any undesirable effects of these devel opnents.

I n Appendi x 3, a nunber of Health Council and other
reports on various aspects of genetics issued over the | ast
ten years are summarized. These docunents (R/7, CGR79, GR80
GR86, W/CB7, (GR88b, STG88, W/C89) contain views on vari ous
soci al aspects also covered in this report: the place and
pur pose of genetic counselling, the definition of the job of
the counsellor, and the inplications of diagnosis of
untreatabl e conditions. Both the Health Council reports, and
those of the Steering G oup on Future Scenarios in Health Care
(ST&8) rightly give great inportance to the individual's
right to decide for her/hinself. The docunents issued by the
Secretary of State for Welfare, Health and Cultural Affairs
(TK87, W/CB7) state the policies on the prevention of
congeni tal anomalies, wthout el aborating on the social and
ethical inplications.

As the scope for genetic testing widens, there is an
evident need for public debate, sound information, and nore
broadly well-thought-out and forward-|ooking policies
acceptable to the society.

ooooooo

4.1.1 Content @
There is a nunber of different definitions for the
term 'genetic counselling . That which is now al nost
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uni versally accepted, and which is here endorsed, was
formulated in an earlier Health Council report (G380):

Cenetic counselling is a comuni cation process which
deals with the human probl ens associated with the occurrence,
or the risk of occurrence, of a genetic disorder in a famly.
This process involves an attenpt by one or nore appropriately-
trained persons to help the individual or famly to 1)
conprehend the nedical facts, including the diagnosis,
probabl e course of the disorder, and the avail abl e managenent;
2) appreciate the way in which heredity contributes to the
disorder, and the risk of recurrence in specified relatives;
3) understand the alternatives for dealing wth the risk of
recurrence; 4) choose the course of action which seens to them
appropriate in viewof their risk, their famly goals, and
their ethical and religious standards, and to act in
accordance with that decision and 5) nake the best possible
adjustnent to the disorder in the affected famly nenber,
and/or to the risk of recurrence of the disorder.

According to this definition, the purpose of genetic
counselling is not to maintain or to inprove general standards
of health, but to assist individuals who are seeking advice
(Ha82, W88b). This is a task for the counsellor. In the
followng section, this task will be exam ned nore closely,
With respect to three aspects: information, advice and support .

Lnformation

The mai n purpose of genetic counselling is to provide
clients with the information they need to nmake the choices
appropriate to their beliefs and circunstances. dients
usual Iy ask questions related to their potential offspring;
the information they receive covers a wide range. This may
i nclude the diagnosis of the condition about which guidance is
sought, the prognosis, the risk that a child - whether a first
or subsequent - will be handi capped, the treatnent avail able
for particular conditions, and the options open to the client.
The options generally are:

- to accept the risk (or perhaps certainty) that a child

w |l be born wth a handicap;

- to seek abortion, if prenatal testing reveals an
abnormal ity;
- to opt for artificial procreation (insemnation using
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donor sperm or invitro fertilization using a donor

egg) ;
- to decide not to have (nore) children, and perhaps to
adopt .

To provide information effectively on these options
takes tine. Information nust be made understandable to the
client and it is the job of the counsellor to ensure that it
is understood. The details must be witten down in
conpr ehensi bl e | anguage, and the docunment given to the client
for future reference. The provision of a witten docunent is
al so inportant for others providing assistance to the client,
and for informng other famly nenbers.

In sone cases the clients contact the genetic
counsellor directly, but usually they first approach their
general practitioner, paediatrician or gynaecol ogi st. Wen
t hese doctors have the necessary information, they can
t hensel ves offer counselling (perhaps after consultation with
col | eagues), but since they are not normally famliar with the
entire field of genetics, and the devel opnents going on in
that field, referral to a Centre for Cinical Cenetics is
usual Iy desirable. The referring doctor can then give
assi stance to those who have received genetic counselling,
hel ping themto digest and to act upon the information they
have received.

The provision of information by genetic counsellors is
bound by ethical and | egal considerations regardi ng the scope
and limts of their duty to supply information, professional
confidentiality and civil liability. These issues are
considered in section 4.2

ooooooo

The role of the counsellor.
Ef fective genetic counselling enables clients to nake

choi ces appropriate to their own beliefs and circunstances;
this essential aimis endorsed by all of the Centres for
Clinical CGenetics. In practice, clients respond in very
different ways to approxi mately equal risks of having a
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handi capped child; whether or not a given risk, handicap or

formof prevention is deened acceptabl e depends on a range of
often very personal factors.

Respect for the clients' religious and noral convictions and
their right to decide for thenselves requires that counsellors
adopt a neutral approach, giving clients every opportunity to
make their own decisions about the consequences which follow
fromthe information they are given. Counsellors nust never

i npose their own views. But however hard they may try to
achieve this goal, conplete inpartiality is unattainable in
practice, and counsellors may unintentionally reveal their own
preferences, perhaps by a gesture, or by repeated nention of a
particul ar option. Counsellors may find thensel ves gui di ng
clients out of a concern that they may not have fully
understood the information given to them Realizing that
subtle forns of influence can slip into the; conmunication
between counsellor and client can help the fornmer to approach
neutrality as closely as possible. For this reason, if not for
others, it is vital that counsellors also be trained in oral
communi cation techni ques.

Counsel l ors and doctors are often asked what they
would do if they were in the client's position. This question
usual ly nmeans that the client still has difficulty in reaching
a decision, and needs nore tinme or nore information (or that
the information already provided was not sufficiently clear).
Shoul d a counsellor recommend a particul ar option in such
ci rcunstances? Sone nmenbers of our conmttee felt that any
notion of 'recomendations upon request' should be rejected
that the counsellor is not in a position to determne the
course of action nost appropriate to the client's beliefs and
ci rcunstances. Counsellors cannot and nust not put thensel ves
inthe client's position. Ghers in the commttee felt that
there may be exceptional situations in which a 'recommendati on
upon request' m ght be acceptable, provided that the
counsel lor makes it clear that it is a personal opinion that
is being given, and that the client still has to nake the
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final choice. Wen a client has difficulty in reaching a
decision, or in dealingwith informati on received, a frequent
practice at the Centres for Clinical Genetics is to consider,
with the client, whether the involvenent of a nmediator (for
exanpl e a | egal adviser, nmenber of the clergy or famly
doctor) mght help to resolve the issue. Mst of the Centres
enpl oy a social worker or clinical psychol ogist.

Qur conmttee believes that counsellors should never
recoomend a particul ar course of action unasked; this would
contradict the accepted definition of the purpose of genetic
counsel ling. Mreover, all of those who seek advice have their
own views, which nust be respected, on the risks, handicaps
and choices they find acceptable; counsellors who inpose their
own val ue judgenents are exceeding the bounds of their own
function. The principle that counsellors may not pronote their
own noral convictions does not, however, nean that they nust
conply with every request made by a client; they are, for
exanpl e, bound by the code of conduct of their profession.

Support .

Bei ng i nforned about genetic abnormalities has a
prof ound effect on many people, and often results in powerful
enotional reactions. Factors which play a role in this process
include the follow ng:

- clients are generally unfamliar with the concepts and
term nol ogy of nedical genetics, and may not
understand the inplications of what they have been
tol d;

- genetic counselling may reopen old wounds, for exanple
in relation to a deceased chil d;

- the realization that one is a carrier of a hereditary
abnormality can give rise to a needless sense of guilt
or inferiority;

- serious crises of conscience can occur when clients
are asked to consider telling relatives that they may
be genetically at risk; the existence of taboos about
hereditary conditions can forman additional obstacle
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to informng relatives;

clients are often faced wwth a choice froma |imted
nunber of chil dbearing options and nmay be unable to
resolve the dil emmas i nvol ved;

partners may reach different conclusions follow ng the
genetic counselling.

It is inmportant to stress that genetic counselling is
nore than just the provision of nmedical and technical
i nformati on. Wen personal (or inter-personal) enotional
problens arise, help nust be offered to deal with the
information. It would be cruel to |leave the clients to
struggle with their problens alone; counsellors nust be able
to notice the need for support and to try to ensure that it is
met. Professional support can often be given by the socia
wor ker or clinical psychol ogist attached to a Centre for
Clinical Cenetics; general practitioners can also play an
inmportant role. In other cases, social workers in the clients’
own areas may be involved, while contact with other people in
a simlar situation (for exanple through parents' or patients
organi zations) can also be a source of confort.

Support may be needed before genetic testing begins
(O 86, La87). The consequences of the testing nmust be
di scussed with the subjects in advance, especially when it may
provi de information about their ow or their children's future
health. For exanple, in presynptomatic testing for serious
hereditary disorders that appear only relatively late in life,
such as Huntington's chorea, it is vital that the counsellor
recogni zes the sense of hopel essness and the potential for
sui ci de which can arise in those found to have the condition.
As to nenbers of famlies in which there are affected
i ndividuals, the uncertainty as to whether they thensel ves
wi || develop the disease can be a tornment. Sone will opt for
certainty, however difficult it may be to deal with the
know edge that one is affected; they can take this know edge
into account in planning their lives, and in deciding whether
or not to have children. The counsellor nust, if necessary,
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encourage intensive discussions to determ ne whether the

client really prefers know edge to ignorance, and whether he

or she is aware of the psychol ogi cal and social consequences
of being found to have the condition. The counsellor rmnust also
try to determne whether the client's decision to request

testing has been freely nade; coercion would be unacceptabl e.

Skilled support must of course also be avail able during and

after predictive testing of this type. Internationa

gui del ines specify that such tests may only be done in centres

whi ch have, in addition to their technical facilities,

expertise in identifying and dealing with psychosoci al
problens. The commttee endorses this approach.

4.1.2 The role of the governnent
Agai nst this background of advances in clinical

genetics, the question arises of the proper role for

government. Qur conmttee finds that it should conprise at

| east the following duties and responsibilities:

- The government policy should centre on the
individual's right to make hi s/her own deci sions;
there is no place for official eugenics. The
government al so has the duty to protect individuals
from social pressures which mght erode their freedom
to reach their own decisions.

- The government should pronote public education in the
principles of heredity and the scope for diagnosis and
prevention of congenital and hereditary conditions.

- The governnent should ensure that everyone has access,
financially and otherwise, to clinical genetics

servi ces.
- The governnent nust ensure that such services are

functioning at a consistently high standard.

Various aspects of this issue are dealt with in the
fol | ow ng. '
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ooooooo

Coercion or pressure?

Cenetic counselling helps clients to nake
wel | - consi dered choi ces about the risks to their own and to
their (potential) children's health. Prospective parents wl|
not be indifferent about the health of their offspring; those
who are at risk of having a seriously handi capped chil d nust
be able to weigh their desire for a famly against the
interests of the possible children. They take into account
such factors as the size of the risk, the nature of the
condition, the treatnent avail able and the child's chances of
havi ng a reasonable quality of life. In practice, different
people will reach different conclusions, for exanple as to the
best interests of the child, because of differences in their
religious or noral beliefs.

In The Netherlands, it is generally accepted that the
i ndi vi dual nust deci de whether to undergo genetic testing, and
if arisk is identified, whether to take preventive neasures.
The inviolability of the person, based on the right to
self-determnation, is laid dowmn in Article 11 of the
Constitution; were the governnent to consider requiring
genetic testing - an unlikely prospect in this country - it
would be in conflict with this provision in the Constitution
Only very weighty argunents, based on other statutes, could
justify the infringenent of the inviolability of the human
body. Such a requirenment m ght also constitute an infringenent
of the right to famly life (Article 12 of the European
Convention on Human R ghts).

Qur commttee unequivocally rejects any possibility of
conpelling individuals to undergo genetic testing, or to take
preventive neasures. There can be no |egal grounds for such
conmpul sion. The State nust recognize freedom of procreation
just as it recognizes the individual's freedomto choose a
partner. (It is recognized that exceptions to the latter exist
under current law, for exanple, Article 41 of the Cvil Code
prohibits marri age between close relatives.) W wish to
enphasi ze our position on this point, partly because of the
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suggestion which is sonetines nade in the literature - mainly
originating in the United States of America - that freedom of
procreation should be restricted (H88). This suggestion is
based on several different lines of reasoning.

(ne of these is economc and may be summari zed as
follows: the care of the handi capped pl aces a heavy burden on
heal t h care budgets; the governnent therefore has a right to
conpel citizens to undergo genetic testing and to take
preventive nmeasures, when this would result in significant
savings. This argunent is based on the idea that the State may
prohi bit highly personal choices for the sake of economc
advantages. If such a principle were to be applied
consistently, it would result in a grave invasions of privacy.
In addition, this line of reasoning assunes, wongly, that the
interests of society woul d best be served by cost control. W
feel that the concept of social value nust include the idea of
t he amount of freedom enjoyed by the nmenbers of the society.

It is, noreover, a mstake to assune that preventive neasures
could, in the short term greatly reduce the nunber of

handi capped i ndividual s in the society. Mst handi caps are a

result of spontaneous nutations in the genetic material, and

are therefore not predictable. There will always be di sabl ed

peopl e, and society nust bear the cost of caring for them

A second argunment which is sonetines advanced in
favour of conpulsory testing is that the State has a duty to
reduce the nunber of pathol ogical or |ethal genes, thereby
reduci ng the nunber of people who will suffer in future
generations. This idea is often conpared to the case of
control of comuni cabl e diseases: just as the State may limt
i ndi vi dual freedomin sone cases, to counter the spread of
i nfectious disease, so too may it force people to make choi ces
that would limt the transmssion of hereditary abnormalities.
This argunment, too, is ill-founded, because hereditary
conditions are transmtted in a very different way from
i nfectious di seases. Measures to prevent transm ssion of
i nfectious diseases are ainmed at the prevention of epidemcs
which could threaten the health of nmany people. These neasures
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are, moreover, tenporary in nature, and therefore far |ess
radi cal than measures ained at limting hereditary risks to
future generations would be.

Underlying this argunent is the assunption that
abnormal genes can be elimnated by preventing reproduction iy
t he people who carry them so that they are not passed on to
the follow ng generation. Technically, the possibilities for
selecting particular genes and elimnating themfromthe
popul ation is very limted (H76). Any attenpt to reduce the
gene frequencies of recessive conditions by preventing
carriers fromproducing children is doormed to failure: every
person carries perhaps three to eight l|ethal recessive
mutations (i.e., abnormal genes which could produce a fatal
condition if inherited fromboth parents) (H76). A programe
to elimnate such genes would require such extensive
restrictions on procreation that the continued existence of
the human species would be threatened. In the case of sone
dom nantly-inherited conditions, affected persons do not
survive to have children and the genes are thus not passed on
at all. In other cases, of domnantly-inherited conditions
which do not interfere with procreation (such as Huntington's
chorea), selecting out the gene is theoretically possible. If
every patient and all of those at risk could be induced to
refrain fromhaving children, then in one generation the gene
frequency for the condition would be reduced to that of
spont aneousl y-occurring nutations. W feel however, that such
a policy would be in contradiction to fundanental principles
of law and hurman rights.

Finally, there are those who seek to justify the
regul ati on of reproduction by the State by referring to the
interests of the future child (H88). Just as the State may
restrict the freedomof sone individuals in the interests of
preventing harmto others, so too mght it intervene when
i ndi vidual s woul d cause serious harmto a severely handi capped
child by bringing it into the world. In this connection
reference has been made to the child s right to be born with a
heal t hy physical and nmental constitution. Again, we would
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di spute this |line of reasoning; there can be no 'right' to be
born healthy, sinply because the health of the foetus or child
is to a large extent determ ned by factors over which human
bei ngs have no control. It nust also be renenbered that an
acceptable quality of life is also possible for handi capped
peopl e, depending partly, of course, on the efforts nmade by
others in the interest of their welfare.

In sunmary, we reject any and all forns of conpul sion
as a matter of principle. Such policies would not only
i nfringe on fundanental principles of |aw and human ri ghts,
but also place a stigma on the persons concerned, which would
have a nunber of social consequences.

There is, however, a real danger of pressure
- indirect conmpulsion - of various kinds. First, subtle
pressure may come from the social environnent. |ncreasing
nunbers of people are likely to nake use of the facilities in
the field of clinical genetics and the possibilities for
prevention appear to be very attractive to them People may
begin to wonder why anyone who runs a high risk of having a
handi capped child should do so, if it could be prevented.
| ndi vi dual choices could give rise to new social norns, which
could greatly limt personal freedom |In that case, individual
genetic counselling could unintentionally lead to the spread
of a new reproductive norality, in which the duty of
prevention could play a central role. The danger of such
social pressure is a further reason for the advocation of a
neutral approach by genetic counsellors; the choices nmade by
their clients nust be personal ones.

A second formof social pressure is econom c pressure.
The econom ¢ advantages of prevention could be a reason to
restrict the freedomto choose whether to have children. For
exanpl e, the health insurance schemes could be anended to
shift the costs of caring for and treating handi capped
children onto the parents, who, whether or not they were aware
of the risks, had failed to prevent their birth. W
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enphatically reject any such policy, firstly because the main
victinms would, quite unjustly, be the handi capped children

t hensel ves. Secondly, such a policy would restrict freedomto
procreate, because it would inply enforced genetic testing;
this is unacceptable. Qur commttee finds it the duty of the
governnent to create a climate in which genetic counselling
can continue to be offered on the basis of free choice.

Pronoting public information

The nunber of consultations at the Centres for
Clinical CGenetics in The Netherlands has ranged between 2,000
and 3,000 per year for a long tinme. This is a much |ower
figure than m ght be expected on the basis of genetic data.
There are general practitioners and specialists outside these
centres who also provide information to parents and
prospective parents about conditions with patterns of heredity
known to them It is nevertheless striking that only a
mnority of those who could benefit fromthe centres' services
actual ly make use of them One reason for this discrepancy is
that the general public knows little or nothing about the
principles of human heredity and nany are unaware of the
exi stence of the Centres for dinical CGenetics. W therefore
attach great inportance to informng the public. Well-inforned
peopl e can ask specific questions about the possible
heredi tary conponent of conditions that appear in their
famlies, and are nore likely to understand what they are told
by genetic counsellors. The general public's understandi ng of
heredity can be pronoted by devoting nore attention to the
subject in primary and secondary schools. In addition, the
heal t h educati on programes shoul d be strengthened, and
greater use nmade of the nmedia for this purpose.

Specific training for general practitioners,
obstetricians and providers of psychosocial care would
undoubtedly lead to an increase in the use made of the Centres
for dinical Genetics, which developnent is to be appl auded.
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Prenatal testing is often done on the grounds of the
age of the expectant nother, or another specific indication.

O particular relevance to the issue of how extensive the

i ndi cations should be are the foll ow ng questions:

- Shoul d the age threshold for access to prenatal
chronmosone anal ysis be |owered, or abandoned?

-~ Should a detailed Iist be conpiled of the indications
for prenatal testing?

- Is there a case for restricting access to prenatal
testing to those wonen who indicate in advance that
they will opt for termnation if the foetus proves to
be abnor mal ?

Age threshold for prenatal chronosone anal ysis.

At the present tine, tests to detect chronosona
abnormalities such as in Down's syndrone are avail able in The
Net herlands only to wonen considered to be at risk of having
such a child. The main indication is age, and the threshold is
set at 36 years (see also section 3.2.3). The age threshold
inplies that sone wonen who may be at risk are ineligible for
testing, and casts sone doubt on the justification of this
policy (ELW87), because the risk of foetal abnormality in wonen
over the age of 35 is not nmuch greater than in younger wonen
(There is, however, a clearly increased risk after the age of
36: the risk of 1 in 384 at age 35 rises to 1 in 30 in
45-year-ol ds.) Moreover, nost (about 70% of the children born
wi th chronosonmal abnornalities are born to wonen younger than
36; although the risk for each individual nmay be small er than
for the older group, as a group they bear by far the nost
children. All this considered, it is not surprising that there
is sone demand for the abolition, or at |east the reduction,
of this age threshol d.

Qur conmttee, however, would not regard the
abandoni ng of the age threshold as desirable, whether as a
general rule or at the request of individual wonen. Such a
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nove woul d probably lead to |arge-scale and costly testing,
with a relatively low probability of finding abnormalities
(the risk of having a child with Down's syndronme is only 1 in
1,500 in wonen under the age of 25). In addition, the risk of
m scarriage associ ated wi th ammi ocentesi s and chorionic-villus
sanpling, while |low (about one-half of one per cent.), 1is
nevertheless a real one. So for this reason as well, it would
not be advisable to lower the age threshold for chronosone
anal ysi s.

W believe that an effective programe of information
for wonmen over the age of 35, and for younger wonen for whom
testing is nmedically indicated on other grounds, is nore
i mportant than lowering the age threshold for chronosone
anal ysi s.

A list of indications?

Until recently, prenatal testing was only done on
wonen known to be at risk for having a severely-handi capped
baby. Thanks in part to the introduction of DNA technol ogy,
however, it is increasingly possible to identify genetic
abnormalities in the foetus that would give rise to |ate-onset
di seases (such as Huntington's chorea and neurofi bromatosis)
or that are expressed only in conbination with certain
external factors. e can, for exanple, be tested for a
genetical |l y-determ ned predi sposition to cardi ovascul ar
di sease

Wth the growh of the range in diagnostic tests,
there has been a call for a list of the conditions for which
prenatal testing should be permtted (i.e., covered by health
i nsurance) (LI89). Although there is currently no evidence
that prenatal testing is being done for trivial reasons in
this country, our commttee feels that the professionals
i nvol ved should carefully consider the limts of the
application of indications. The conpilation of a restrictive
[ist of indications would not, however, solve the problem The
assessnment of the severity of a given condition by a wonman and
her partner depends on personal factors, including religious
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and noral beliefs and the conposition of the famly. Limting
the availability of prenatal testing to items on a |list would
not make adequate allowance for this. In addition, such a |ist
woul d be constantly outdated due to the rapid advances in

di agnosti c techni ques.

Finally, we note that the Centres for Clinica
CGenetics do prenatal testing to deternmine the sex of a foetus
only when there is known to be a risk of a sex-linked
hereditary condition. Qur conmttee endorses this restriction;
prenatal sex determ nation in the absence of a
heredity-related indication (i.e. for non-nedical reasons) has
nothing to do with genetic counselling.

WIllingness to undergo abortion as a precondition?

Shoul d prenatal testing be offered only to wonmen who
are willing to undergo an abortion if the foetus is found to
be abnormal ? Some would give an affirmative answer to this
question (Ha72), primarily because such testing is expensive
and facilities are scarce, so that priority for their use
should be given to wonen who agree to accept the consequences
of the diagnosis of an abnormality. A second argunent is that
being inforned that the foetus is abnornmal will be a heavy
burden for those who do not accept abortion. Thirdly, as has
been noted above, the tests thenselves are not risk-free; even
when done in a specialized centre, amiocentesis results in
m scarriage in 0.5% of the cases.

Qur commttee finds these argunents for limting
access to prenatal testing unconvincing, and endorses the
position formulated in an earlier report of the Health Counci
(3B0)

"Wien parents request a prenatal test in the hope of a

reassuring result but are as yet unwilling or unable to decide
whet her they would opt for termination in the opposite case,
their request should still be granted whenever possible.

| ndeed, testing should be avail able to parents who are
resolved not to request term nation, but who neverthel ess w sh
to be informed of a possible abnormality before the birth of
their child. In such cases, there should be extra enphasis on
i nformati on and support, considering the enotional burden of a
positive result froma diagnostic test.”
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Mor eover, the purpose of genetic testing is not the
term nation of pregnancy when abnormalities are found (see
al so Po79), but the provision of information to pregnant wonen
and their partners. For some couples, this information is
important in reaching a decision on whether or not to let the
pregnancy continue, but for others (between one and two per
cent.), the test is requested to allow themto prepare
t hensel ves for the birth of a handi capped child, if necessary.
Both of these notives are legitimte. Any exclusion from
prenatal testing of wonen who will not consider term nation
woul d create a situation of inequality before the law, and
could lead to unacceptable pressure on individual wonen. There
is also the practical argunment that such a restriction could
still fail in its purpose, since there is no way to stop
peopl e changing their m nds.

A particular problemnmay arise when a woman or a
coupl e requests prenatal testing for a |late-onset untreatable
condition, but will not consider termnation. If the result is
a positive diagnosis, the child wll later be confronted with
highly distressing information it never asked for. This could
then violate the child's right not to know of its future
risks. On the other hand, prospective parents nmay want
prenatal testing even when they are not prepared to consider
abortion, because if the foetus is found not to be affected,
their mnds can be set at rest. The conflict between the
parents' interest in and right to information, and the future
child's interest in and right to ignorance, is thus
unr esol vabl e.

As was previously noted, it has been suggested on
occasion that health insurers mght in the future decide to
cover the costs of prenatal testing only when the diagnosis of
abnormality is followed by term nation. W regard such a
policy as quite unacceptable. It is unlikely that any question
of this will arise in The Netherlands, but should insurers
seek to apply conditions to reinbursenent for prenatal
testing, the access to this aspect of health care should be
guar anteed by | aw.
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Quality control,

The Centres for Cinical Cenetics consult nationally
and regularly on the subject of maintaining standards in
clinical genetic testing. Certain of the centres have al so
arranged a sort of registration in collaboration with the
Health Care Information Centre. These quality-control
activities are the subject of Appendix 2. Qur commttee finds
the present self-regulation functions satisfactorily, and we
do not feel that government mneasures are needed at the present
tine.

DNA kits and self-testing

There is a recent devel opnent which could threaten the
st andards of genetic testing. The w dely avail abl e techni ques
for processing DNA (cutting, reconbining and replicating it)
have sinplified DNA analysis and a nunber of firns are
currently marketing (or considering marketing) relatively
easy-to-use DNA test kits, even self-test kits. Such kits
contain a conbination of enzymes and test substances (probes)
with which, for exanple, DNA tests for cystic fibrosis within
famlies can be carried out.

W believe that the use of these sinplified techniques
to test for hereditary conditions should be |imted to the
| aboratories in the Centres for Cinical CGenetics, because of
the need for:

- skills and facilities in the area of fam |y and
pedi gree studies. A great deal of DNA analysis is
based on conpari sons of DNA nmarker patterns in famly
nmenbers with and without the condition in question;

- skill in carrying out the DNA analysis. Even with
"sinple' tests, using comrercially-available kits,
experience is necessary for the interpretation of the
results (which also requires an appreciation of the
nature and limtations of the test itself);

- facilities for statistical analysis, particularly in
the area of genetic |inkage studies;
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- provision for reliability in the final evaluation of
results;

- skills in the area of genetic counselling.

In the near future, sinple tests nay be used to detect
specific gene abnormalities (nutations) involved in disorders
common to particul ar popul ation groups (such as sickle-cell
di sease, or cystic fibrosis). Tests are al so becom ng possible
for |ate-onset (autosomal dom nant) hereditary di seases such
as neurofibromatosis. W recommend that such tests not be made
general ly available, but that their use be restricted to the
Centres for Cinical Genetics. This restriction should also
apply to tests which may in thenselves be sufficiently
accurat e.

CosCast s

There is a growing interest, within the health care
sector, in the determnation of the efficiency of care and
treatment, for exanple through cost-benefit or
cost-effectiveness studies. The issue is nentioned in the
letter of request for this report. This type of analysis,
which is to a certain extent helpful in clarifying issues in
the distribution of scarce resources, has also been done for
the field of clinical genetics (88, ROP89). The analyses
show t hat genetic testing and nass screening programes often
reduce spendi ng, when considerabl e suns can be saved for
exanpl e by preventing the birth of children with genetic
abnormalities, or by treating genetically deficient newborns
to prevent disease.

It is necessary to enphasize, however, that the
application of costing studies to health care, and to genetic
testing as well, has its limtations. The costs of genetic
testing and counselling and of subsequent term nation of
pregnancy can be set against the 'benefits' achieved, which
may include a reduction in the costs of caring for the
handi capped, if fewer handi capped children are born. Appendi x
4 gives an idea of the costs and benefits as illustrated by a
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particul arly severe hereditary condition. For neonatal
screening, the costs of testing and prevention (e.g. by diet)
can be conmpared with the savings achieved by reducing the need
for paediatric care. The essential purposes of genetic

studi es, however, - the prevention of human suffering and
grief, and facilitation of decisions affecting one's |ife and
one's choice about having children - cannot easily be
expressed in financial terms, and therefore tend to get
ignored in any econom c anal ysis.

Qur commttee urges the governnent to assess new forns
of genetic testing (both individual and mass screening tests)
primarily according to their potential contribution to human
wel fare, rather than their economc yield. Putting a
di sproportionate enphasis on the economc advantages of
genetic testing is extrenely offensive to handi capped children
and their parents; it could create a climate in which the
handi capped are seen sinply as expense which could be avoided.
4.2 Et hical and | egal issues surrounding genetic testing

and counsel | i ng,

Every year, genetic testing and counselling help
t housands of couples find answers to guestions about the
causes of a handicap in a child, one of the parents or in
another fam |y nenber, and about the chances of its
recurrence. The main function of the Centres for Cinica
CGenetics is to provide clients with the information they need
in order to nmake free, independent and well-thought out
choices. Ethical and |legal issues may arise in relation to
these activities, and although the issues are not new, the
rapi d advances nmade in genetics and the grow ng range of
genetic tests available nean that such guestions arise with
increasing frequency. They include the follow ng:

- What are the limts on the counsellor's duty to inforn?

- What are the inplications of the clients right not to
know?

- How can the principles of confidentiality be applied,
along with the requirenment for consent prior to
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approachi ng rel atives?

- Do relatives have a right to informati on on genetic
ri sks?

- May prof essional confidentiality be viol ated when
noral dilemmas arise?

In the followi ng sections, these and ot her questions
are considered, first focusing on the right of the client to
information (section 4.2.1.) and to confidentiality (4.2.2.);
inthis context, the issue of informng relatives is al so
considered. Then the protection of privacy in a broader sense
will be dealt with, in relation to genetic records (4.2.3.),
followed by a consideration of cell and DNA banks (4.2.4.) and
of epidem ol ogical research (4.2.5.). Finally, the
counsellor's civil liability in connection with genetic
testing will be exam ned (section 4.2.6.).

4.2.1 The client's right to be inforned

The right of the patient to be inforned plays an
essential role in the relationship between doctor and pati ent
(Le88); such information fornms the basis for the patient's
consent or refusal to undergo a certain test. GCeneralized
norns have been devel oped in case law and in the academ c
literature (Le88), which say, briefly, that the doctor is
required in principle to provide the patient with full
i nformati on, even when this is not expressly requested, on all
i ssues and results which may be rel evant to the patient. This
requirenent is not, however, absolute: doctors do have some
freedom- the 'therapeutic exception! - to deternine how nuch
to tell and when, depending on the risk of harmto the
pati ent. A doctor may decide to withhold certain information
in order to prevent harmto the patient. This exception is,
however, expressly limted to the obligation to provide
i nformation, and does not affect the patient's right to |ook
t hrough their own nmedi cal records.

In the context of clinical genetics, the client's
right to information obliges the counsellor to ensure, before
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any testing is done, that the client is fully acquainted with
the nature and purpose of the proposed test (Gv87). This nust
include the possibility that relatives may need to become

i nvol ved, and that sanples of body tissues nmay have to be
taken and possibly stored. The counsellor nust also nake clear
to the client that the results of the testing could be
unexpected or distressing. The counsellor nust also point out
that there may be social consequences of testing, for exanple
problens with job applications or in obtaining insurance. Wen
such information is given in advance, it can help the client
to decide whether to go ahead with testing. Wen testing is to
be done, the counsellor's obligation to provide information
also extends to the results of the testing.

The right to be inforned and the therapeutic exception
have been recognized for a long tinme. Mre recently, the right
of a patient not to receive information has al so been
recogni zed (Gv87). This right not to know may inply that a
client decides not to proceed wth testing, and that, if
testing is done, the client may choose to remain ignorant of
the results.

Limts on the obligation to inform

In an earlier report (@B0), the Health Counci
formul ated the principle that a client is entitled to all of
the information relevant to himor her that the counsellor can
provide, unless the latter decides to w thhold particul ar
facts in clearly defined cases. The conmttee supports this
posi ti on.

Rel.evance of information

In the above, reference has been nmade to 'all
information relevant to the client'; genetic testing can
produce information which is not nedically relevant (as in
sone cases, the sex of the foetus, although in others this is
nmedically relevant). Should counsellors disclose such
information, and if yes, should they do so of their own accord
or only upon request? Qur commttee feels that all nedically
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rel evant information should be given spontaneously, while
non-rel evant information should only be provided on request.
In this exanple, the sex of the foetus should be reveal ed by
the counsellor if asked. If there is doubt as to the rel evance
of the information, the facts ought to be discl osed
spont aneously, so that clients can reach their own
concl usions. Wthhol ding information would nean that the
counsellor is making decisions on behalf of the clients, which
woul d contravene the obligation to be neutral.

The therapeutic exception

In practice, situations may arise in which exceptions
to the primary rule of conplete openness are justified. The
information being handled in the genetic counselling m ght,
for exanple, relate to an individual's chances of devel oping
an untreat abl e disease. In such a case, full disclosure could
blight the lives of the person concerned and his or her
famly. Counsellors would then face a dilemma: wth inconplete
information, a decision can not be well thought-out, while
conplete informati on may cause suffering. W find that the
greater weight nust be given to the right to conplete
information, and that counsellors are justified in w thhol di ng
facts only in exceptional cases in which their relevance and
importance is eclipsed by the potential harm The counsell or
nust then be able to justify this decision, perhaps in a court
of law Wen a counsellor in such a difficult situation opts
for full disclosure, the client(s) nust of course be provided
with tactful support.

Right to information versus obligation of.

confidentiality

The counsellors' obligation to provide information
m ght confront themw th another dilemua: to give conplete
information to a client mght entail infringenment of the
obligation of confidentiality with respect to a third party.
For example, this could occur if the information includes the
evi dence that the supposed father of a child is not its true
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father. 1In such cases, great inportance should be attached to
prof essional confidentiality, and the decision reached should
be bal anced, well-founded and defensible. The right to
confidentiality of a third party, however, cannot fully
override the right to information of the person tested (see
al so section 4.2.2.).

The right not to know _

Athird kind of limt on the obligation to provide
information can be set by the patient's wish not to receive
certain information (Le88).

There are positive aspects to ignorance; the know edge
that one will devel op a disease, particulary one with no
prospect of prevention nor treatnent, can greatly decrease the
quality of life for an individual. This is illustrated by the
hi gh suicide rate anmong persons carrying the gene for
Hunti ngton' s chor ea.

Anot her reason for preferring ignorance rmay be the
effect of genetic information on an individual's chances of
gai ni ng enpl oynent or access to insurance or pension schenes.

The counsellor's obligation to provide information is
derived fromthe client's right to receive information, which
right the client nay choose to wai ve. Mbreover, everyone has
the right to organize his or her life as he or she w shes;
this freedomis protected by a constitutional guarantee of
respect for the private sphere. OQobliging a client to receive
i nformati on would be inconpatible with this constitutiona
right, so when a client wishes to remain ignorant, this w sh
nmust be respected by the counsellor.

In the case of genetic counselling, it is reasonable
to assune that the client will wish to receive at |east that
i nformati on necessary for making well-considered deci sions.
The desire not to receive certain information, once one has
decided to undergo testing, will nost likely relate to
adventitious findings, unexpected discoveries. This
possibility rmust be explained to the clients in advance, and
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they nmust be asked whether they wish to be told, should the
need arise. The counsellor nust nake clear that the desire not
to knoww Il mean, in certain cases, that the client is
refusi ng know edge which may be of great inport to himor her.
Wien clients state that they do not want to be given
unrequested information, counsellors should not give it. In
addition, information should also be withheld if clients,
after testing, state that they no longer wish to be given
i nformati on which they originally sought.

The right not to know is not absol ute

In practice, cases may arise in which it is difficult
to respect the wish not to know |In the course of testing,
counsel lors may receive information which they regard as so
inmportant to the client that they feel conscience-bound to
reveal it. Also, the right of clients not to know may confli ct
with the right of their relatives to know

The latter situation can arise when tests need to be
done in the whole famly in order to establish which nenbers,
if any, will develop a disorder which is treatable if
di agnosed in tine. This dilema could also arise in the case
of untreatabl e diseases. If the child of soneone who has opted
for not knowing wants to be told, the parent may then have the
unwant ed know edge forced on himor her. Such dilemas are
likely to arise with increasing frequency. Al thoughthere nay be
special circunstances in which the counsellor may be convinced
that the client's right to remain uninformed nust be ignored,
we wish to stress the inportance of the right not to know
I nfringenment of that right is justifiable only in extrene
cases, when a counsellor, after full deliberation, concludes
that certain famly nenbers nust be told, even if this neans
that someone will receive information contrary to his or her
wi shes. In such situations, the counsellor nust apply the
‘conflict of duties' approach (see below.

Sunmari zing, the obligation to provide information
nmust be honoured fully. Exceptions are pernissible only when




conplete revelation nmay cause the client serious harm when
there is an overriding duty of confidentiality towards a third
party, or when the client does not want to be (fully)

informed. The right not to know may be infringed upon only in
extreme cases.

4.2.2 The clients' right to confidentiality

| nformation obtained through genetic testing, |ike
other nedical information, is covered by the obligation of
prof essional confidentiality (Ka76, Br88). The client has a
right to confidentiality and the counsellor has a duty not to
disclose information to third parties without the prior
perm ssion of the client, except when there is a |egal
obligation to do so.

This duty not to disclose information is not only a
corollary of the right to confidentiality of the individual
patient, but also serves a w der social purpose. The fear that
information mght be revealed to and used by third parties
coul d discourage people from seeking nedi cal assistance.

The primary rule that confidentiality nmust be
mai nt ai ned except in cases of consent or of |egal obligations
could lead to problens with genetic testing, if a counsellor
wi shes to involve other famly nenbers in order to help the
client, or to informthem of hereditary risks they may have to
confront.

Approaching relatives for information

In order to make a diagnosis, counsellors often need
information on the incidence of simlar abnormalities anong
the relatives of their client (Gv87, Le88, @G88). The nor nal
practice of having the clients thenselves ask their relatives
perm ssion to disclose such information is to be preferred,
but sone people may find it difficult to approach relatives on
this subject. Their lack of experience in asking such
guestions increases the chances of arousing unnecessary
concern and fear in the famly. Sonme clients, therefore, ask
the counsellors to approach the relatives.
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This creates two problens: first, such an approach
clashes with the relatives' right to privacy, and secondly, it
may conflict with the client's right to confidentiality. Being
approached tells the relatives that they are part of a famly
in which there may be a hereditary abnormality, and disclosure
of such information to persons with whomthe counsellor has no
(contractual) relationship is a violation of their privacy.
This may be conpensated by the fact that indirect disclosure
of a possible hereditary risk nmay benefit the relatives
i nvol ved, who can then use the information, for exanple to
deci de whether to have children. This aspect gains in
i nportance when the rel atives are approached not only to
obtain information fromthem but also to provide themwth
information, if they wish, about a risk which has energed from
genetic testing (see bel ow.

The essential problemis that the relatives have no
opportunity to express whether or not they want to receive the
i nformati on about a possible hereditary risk. Counsellors
cannot ask them in advance whether they want to know about a
risk without alerting themto its existence. The committee
finds that due inportance should be attached to the relatives
right to privacy. They may be approached, with the consent of
the client, if the information to be obtained or transmtted
is relevant to them and cannot be expected to cause harm
i.e. if it is reasonable to assune that, faced with the
choice, they would wish to receive the information

The second problemis that in practice, approaching
relatives often neans that information about the client nust
be made known to the famly. Wen it is possible to approach
relatives for information without revealing for whomit is,
this should be done. Wien this is not possible, the client's
right to confidentiality is at stake, so the client nust
deci de whether and to what extent personal facts should be
revealed to the relatives. If the client insists on full
confidentiality with respect to the famly, the relatives
shoul d not be approached.
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Fam |y menbers' rights to confidentiality

Wen it has proved possible to approach the rel atives,
the next step is for their own doctor to ask their perm ssion
to provide information about them This is necessary because
doctors are not allowed to disclose information to anyone
other than the subject of it. Wen this permssion has been
given, the doctor may then provide the details requested to
the counsellor involved. Wen perm ssion cannot be obtai ned
because the relative in question has died, the data can only
be released if it can reasonably be assuned that the subject
woul d have agreed to this, had he or she still been alive.
Wen a relative chooses to wthhold information the doctor
must al so withhold information.

In some cases, the relative's doctor and the client's
counsellor may agree that failure to obtain the facts in

gquestion will harmthe vital interests of the client. This
represents a conflict to be resolved, between the interests of
the client, in receiving informati on about a possible

hereditary condition or susceptibility, and the right of the
relative to confidentiality. The doctor nmay decide that the
interests of the counsellor's patient should override the
interests of his or her ow patient. This issue wll be
returned to | ater.

Testing relatives for the benefit of clients,

When information about the relatives of a client is
needed to reach a diagnosis or to determne a risk, the data
already in the possession of their doctor may not be
sufficient. It may be necessary for sone of the relatives to
undergo testing, and this situation can be expected to arise
Wi th increasing frequency because of the devel opnents in DNA
technol ogy. Fam |y nenbers nmust of course give free and
i nformed consent for any such testing. The counsellor nust
explain fully the nature and purpose of the tests, and nust
ask whether the subject wishes to be inforned of the results.
This requirenent causes difficulties when no consent can be
given, for exanple in the case of young children, or of adults
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who are incapable of giving informed consent. Under the
proposed | egislation on nedical treatnment contracts (section
1653g), the relative's power of decision then passes to his or
her |egal representative, attorney or other |egally-designated
person. This power does not, however, extend beyond what is
necessary for the health of the person concerned. It is
therefore not clear whether genetic testing could be done on
persons incapable of giving informed consent only for the
benefit of a third party. In alnost all cases, however, the
test would also serve the interests of the individual
concerned, since it would provide information which may be
relevant to his or her treatment or care; in such a situation,
it would be acceptable to have parents or other |egal
representatives give consent. If the test to be done is solely
in the interests of the original patient, however, consent of
parents or |egal guardians would not be sufficient, unless the
original patient's interests were to be considered very

i nportant indeed, and could not be served in any other nmanner.

Informng famly nmenbers of genetic risks,

As was noted earlier, approaching relatives often
entails, in practice, the disclosure of information about the
original enquirer, and this person's right to confidentiality
nmeans that his or her consent nust be obtai ned before any such
approach is nade. Another issue which arises in connection
with contact with relatives is their right, if any, to be told
of any possible hereditary risks reveal ed by genetic testing.
Are counsellors under any obligation to notify the rel atives
of their clients? There are, for exanple, cases in which
information on a genetic risk identified in a client nmay be
relevant to the decision of his or her relatives as to whether
they will have children. O a hereditary condition may be
diagnosed in a famly at a point at which it is still amenable
to treatnent, so that early notification of relatives could
prevent serious suffering.

There is no legal basis for a general obligation to
informfam |y menbers. Al though we commttee feel that
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everyone has a noral obligation - within certain [imts - to
protect others frommsfortune, and to prevent suffering,
there cannot be a general obligation for counsellors to inform
their clients' relatives of possible genetic risks. Any such
obligation would be in conflict with both the clients' and the
relatives' rights to privacy and would di sregard the
counsellor's obligation to maintain confidentiality. It m ght
happen, however, that the need to record genetic information
on relatives, which has been gained fromtests on clients,
woul d create the obligation to notify the rel atives in advance
(see section 4.2 3).

Even when there may be no |l egal obligation to inform
relatives, there may be a noral duty to break professional
confidentiality, depending on the severity of the (possible)
abnormality, the degree of risk, and the availability of
suppl ementary di agnostic tests and preventive neasures. |If,
for exanple, a counsellor finds out that the brothers and
sisters of a client have a 50% chance of a serious intestinal
di sorder which can be treated effectively if caught in tinme,
this serious harmto the siblings' health could be prevented
by informng them

Qur conmttee favours proceeding such that the rights
to privacy and confidentiality are maintained; if it is
clearly in the interests of the famly to receive the
information in question, the counsellor nust first appeal to
the client's sense of responsibility towards the relatives.
This will be after the counsellor has judged the information
i mportant enough to warrant invading the privacy of the
famly. The nost obvious person to informthe famly is the
client, who may, however, ask the counsellor to do it for him
or her; the counsellor nmust accede to such a request. If the
client remains passive, the counsellor nust take the
initiative in asking permssion to informthe famly. Asking
perm ssion is necessary because of the client's right to
confidentiality; notifying the famly inevitably neans
di scl osure of information about the client.
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Clients may refuse to give this perm ssion, perhaps
because they do not want relatives to know they have a genetic
abnormality, or because they have no contact with the famly
(Gv87). A counsellor will often be able to persuade the
client to give permssion, but sone will still refuse, |eaving
the counsellor with a dilemma. As has been noted above, the
counsellor will then face a conflict of duties: professiona
confidentiality requires silence to be maintained, while there
is a noral obligation to prevent suffering, and therefore to
speak out. There is no |legal obligation to give the
information - on the contrary, a breach of confidentiality can
incur liability - but in exceptional cases, such as the
exanpl e above, allowance nmade be made under the law for
counsellors to do what they are not properly entitled to do,
that is, to give out the information. There may, thus, be
circunstances in a particular case which justify a breach of
confidentiality.

Because of the great inport attached to professiona
confidentiality, counsellors can find thenselves faced wth a
difficult decision, and in a vul nerable position. The
decisions in Dutch courts on cases of breach of
confidentiality have beconme nore rigorous in the recent past.
Wil e the bal ance between the interests is still crucial in
i ndi vi dual cases, guidelines can be given. The follow ng
conditions apply to the decision as to whether a counsell or
m ght be justified in violating confidence:

- everyt hing possi bl e nust have been done to persuade
the client to give perm ssion;

- the counsellor nust face a real noral dilema if he or
she continues to maintain confidentiality;

- the breach of confidence nust be the only way to sol ve
the probl em

- not breaching the confidence nust be likely to cause
serious harmand serious suffering;

- it must be nearly certain that the famly will make
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use of information, so that harmw ||l be prevented or
m ni m zed;

- no nore information nust be disclosed than what is
strictly necessary to prevent harm and suffering;

- the infringenent on privacy nust be mnim zed.

A counsel | or who, when faced with a conflict of
duties, decides to violate confidence, nust be able to justify
t hat decision before a court or disciplinary tribunal, where
it will be decided whether the decision was a reasonabl e one.

Avoi ding conflicts of duty

In the context of the growi ng demand for genetic
testing, various suggestions have been made for avoi di ng such
conflicts of duties (Gv87, Le88). An earlier Health Council
report (@GB0) suggested that a solution mght be found in the
| egal regulation of the conditions under which counsellors my
break confidentiality. The commttee rejects such an approach:
conflicts of duty cannot be reduced to rules and regul ations;
formalization is acconpani ed by the danger that exceptions
becone the rule. Legal regulation is not even necessary,
because if the situation should cone to court, a doctor could
always plead a conflict of duties.

Anot her solution mght be in avoiding the conflict by
requiring clients who seek testing to consent in advance to
certain results being disclosed to relatives. W reject this
proposal. Firstly, it makes the offer of help to clients
conditional on their willingness to help others, and secondly,
a client can w thdraw previously-given consent, which would
bei ng back the conflict of duties for the counsellor. Finally,
such a policy mght be counterproductive, scaring off
potential clients, which would result in the genetic
counsellors in the end hel ping fewer instead of nore people.

A third proposal to assist counsellors with a conflict
of duties is to waive the traditional rules of confidentiality
for genetic testing. Because the information acquired from
genetic tests relates not only to the individual tested but
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also to the famly, it could be seen as famly property, which
would inply its free availability to nenbers of the famly.
This approach deprives the individual of the right to prevent
the free flow of genetic information within the famly. Qur
conmttee regards this solution as undesirable, because it
woul d require everyone to tol erate breaches of mnedical
confidentiality for the benefit of others. The fact that the
other people in question belong to the sane famly is not
sufficient justification; indeed, genetic information can be a
very sensitive matter especially within famlies. Moreover,
removi ng genetic data from confidentiality could jeopardize
the confidentiality of other nmedical information within the
famly, and this could carry the risk of its becom ng known
outside the famly. Such considerations could discourage

i ndi vidual s from seeking genetic testing.

W observe that the dilemma discussed above is
inherent in the conprehensive function of the genetic
counsellor. Caution is advised in giving information to
rel ati ves when the individual client refuses to informthe
fam|ly.

The situation in which counsellors are encouraged by
fear of liability to play safe and to informrelatives even
when their interest in the information is debatable, nust be
avoi ded. The frequency with which such conflicts arise may be
[imted by ensuring that clients appreciate the interests of
other famly nenbers in being inforned.

4.2.3 CGenetic registries and the protection of privacy

Everyone has a right to privacy. Recording, storing
and using personal data carries the risk of violating that
right (GR/8, Be88, (=88a, Ro88, WRR88), because there is a
chance that information nmay be accessed by persons not
aut hori zed by the subject to have it, or that it may be used
for purposes other than those for which it was collected. This
is true for any collection of personal data, but genetic
information is particulary risky because it nust be held for
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long periods of time, and the need to use it for testing and
research is great. In addition, those outside the health care
system may have an interest in genetic information. CQur
conmttee urges, therefore, that the establishnent and
operation of genetic registries nmust guarantee fully the
privacy of the subjects init.

I nformati on obtained in the course of genetic testing
is recorded and stored in databanks of various types and
sizes. Individual general practitioners file information on
their patients, each Centre for Cinical CGenetics maintains a
| ocal system and there are regional registries. A national
register is presently under consideration.

The uses nmade of this data are also varied. They are
needed to respond to individual gueries, but also for research
and in anal yses done for policy purposes, all of which are
wi thin the sphere of health care. We feel that the protection
of privacy demands that information collected in order to help
i ndi vi dual s should not be used for other purposes w thout the
consent of the subject. The information nmay also not be used
for other purposes than health care, w thout express
per m ssi on

Privacy with respect to the information in files kept
by individual counsellors is |argely safeguarded by
prof essional confidentiality, and the forthcomng | egislation
on nedical treatnent contracts also includes regul ations
governing nmedi cal files. Wenever collections of data are
accessi ble as systens, they are also covered by the Data
Protection Act.

Forthcoming Jegislation on medical treatnent contracts

This legislation will apply to nedical data recorded
in the context of individual care. Sections 1653 i-mw ||
regul ate the recording, storage and di sclosure of nedical data
by the person giving nedical care, who is required to keep
those records of patient information relevant to treatnment and
care for at l|east ten years. At the end of that period, or
earlier at the patient's request, the data nust be destroyed,
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unl ess very inportant considerations in the interest of the
patient, the person treating himor her, a third party or
public health necessitate their being retained, or if the
patient and the practitioner agree to retain them
Practitioners nust allow patients to look into copies of the
recorded information, except when this would violate the
privacy of a third person.

According to the draft law, practitioners nmay not
disclose information to third parties wthout the consent of
the patient, unless under a legal obligation to do so. This is
also forbidden if disclosure would threaten the privacy of the
third party in question. The perm ssion of the patient is not
requi red when information will be used for scientific or
statistical research in the area of health care, providing all
of the follow ng conditions are net:

- there is no reasonable possibility of asking
per m ssi on;

- the research serves the public interest;

- the research cannot be done without the information in
questi on;

- the privacy of the subject will not be disturbed to an
unr easonabl e degree.

CGenetic registries in The Netherl ands.

Besides the files kept by those involved in individual
care, there are currently three types of genetic registries:
the | ocal databanks held by the Centres for Clinical GCenetics
t he databank of the Institute for the Detection of Hereditary
Tumours and the Eurocat databank. There are in addition a
nunber of nedical record systens only partially concerned with
genetic data. The largest systemis in the Centres for
Cinical CGenetics, each of which has its own file. This
information is used primarily for individual care, but also
for scientific research and for devel opnent of governnent
policy; none of the personal data is used for the latter
pur pose.
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In addition to the local files, consideration is
presently being given to the establishnment of a national
register, which would include a very limted selection of the
data from the individual centres. This centralized system
woul d conprise two national directories, one listing the nanes
of those who had been hel ped, at which centre and with which
services (for exanple, chronmosone anal ysis, genetic
counselling, etc.) and the other recording the diagnoses
reached at the various centres, dissociated from the personal
data. Cdinical geneticists are currently debating the
useful ness of such national lists; the reservations of this
conmttee on the topic are expressed later in this report.

The Institute for the Detection of Hereditary Tunours
mai ntains a register in which personal data obtained from
exam nations by the subjects’ own physicians are recorded and
stored, for the purpose of coordinating and supporting the
activities of the doctors involved, and for facilitation of
resear ch.

Anot her register is that nmintained by Eurocat, a
Eur opean col | aborative project for the recording of data on
congenital anonmalies and nmultiple births. This system contains
data stored anonynously but traceable to the individual; it
presently covers the provinces of Goningen and Drenthe but is
being extended to include a new trial area, the south-west of
The Netherlands. This systemis directed solely to research
and statistics; it is intended to provide an idea of the
nature and scale of the anonalies concerned.

There is also a national Neonatal Register which is in
preparation, after trials carried out in 1986. This system

will include data on all disorders (including genetic ones)
afflicting babies admtted to paediatric units within 28 weeks
of birth. The information will be anonynous, but traceable to

t he i ndi vi dual .

obstetricians and mdw ves in The Netherlands register
al | spontaneous abortions and all births taking place in or
after the sixteenth week of pregnancy. A record is also kept
of all hospital deliveries conducted by gynaecol ogi sts. Data



....... 101

recorded cover the period up to and including the date of the
spont aneous abortion or birth, including those on genetic
abnormalities. Again, the data are held anonynously but are
traceabl e to the individuals.

Genetic information is also recorded in the context of
artificial procreation. The Health Council's report on the
subj ect (GB6) stated:

"Genetic data and certain general information concerning the
donor should be coded and recorded, so that they can be
recal l ed separately fromdetails specific to individuals; they
shoul d be accessible to the receiving parents and to the
child. Specific features of the donor should not be recorded.”

Al'l of the systens so far nentioned are concerned with
health care. There may also be collection and recording of
genetic data in other contexts, for exanple in the files and
ot her dat abanks of |ife, disability, accident and health
i nsurance organi zati ons.

Various guidelines for the protection of privacy have
been devel oped with respect to genetic registries. Since 1983
for exanple, the Centres for Clinical Cenetics have been
di rected by guidelines approved by the Mnister of Welfare,
Health and Cul tural Affairs (KG333); these were devel oped in
consultation with parents' and patients' organizations.

Data Protection Act

The Data Protection Act, which was passed by the Upper
House on Decenber 27, 1988 and cane into force on July 1,
1989, sets the standards which nust be net by personal files
and regulates the rights of the subjects. It also provides for
the introduction at a |later date of stricter regulations
covering sensitive data. Personal genetic files are expected
to be covered by the Act's nore restricted rules, which neans
t hat those hol ding such data will be required to set up a
regul atory framework for their work. Such files may be
conpiled only when this is essential to the proper perfornmance
of the function of the holder, and may contain only data which
were lawful ly acquired.
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On the first occasion that data on an individual are
recorded, the holder of the file nust notify the subject,
except when the latter is already aware, or can reasonably be
assuned to know that the information is being recorded. This
obligation may be overridden by significant interests other
than those of the one holding the file (see below. The |ength
of time that information may be kept is subject only to a
general legal limt. Files may contain only that information
needed for the purpose for which they are kept; if this
pur pose ceases to be valid, or the information ceases to be
necessary for it, the file nust be closed and the information
destroyed.

Data may be used only for the purpose for which the
file containing themis kept. D sclosure of data to persons
outside the organization holding themis permtted when it
serves the stated purpose; otherw se, disclosure is
perm ssible only with the consent of the subject or on the
basis of a legal requirenent. Personal information may al so be
released to others for research or statistical purposes,
provided there is no excessive violation of the subject's
privacy. Finally, data may be released to persons or agencies
performng an official public function, when the data are
needed for that function. Again, this may not result in
unreasonabl e violation of the individual's privacy. D sclosure
is not permtted when the one holding the file is bound by
rules of confidentiality associated with his or her profession.

Any person on whoma file is kept nust be given full
information as to its contents, and the sources of the
information, within one nonth of applying for it. The file
hol der may reject such an application on the grounds of
significant interests of persons other than the applicant,
whi ch may include the holder of the file. The subject can also
ask the holder of the file to correct errors, fill gaps or
renove irrelevant material fromit.

Privacy and the recording of genetic data

The main registries of genetic data have been
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described, and the relevant |egal provisions sumarized.
Whenever personal data are recorded, there is a risk of their
being m sused. W therefore urge that their recording of
genetic data be limted to what is strictly necessary for the
pur pose, and that subjects be given the greatest possible say
in what is done with the data.

Wen the above factors are taken into account, our
committee has reservations about the establishnment, presently
under consideration, of a national register of persons who
have undergone some form of genetic testing. Such a list would
be intended to prevent duplication and to ensure that
information would be quickly accessible when required. But we
believe that the benefits of a national register of persona
data must be wei ghed against the inherent threat to privacy.
Even if the national records contained no substantial genetic
data, the fact that a person's nanme appeared there would in
itself constitute a possible invasion of privacy. W are not
convinced of the rationale for such a list. Under the Data
Protection Act this file would have to neet the criterion
stated in Section 18.1: "Files may be conpiled only when this
is essential to the proper perfornmance of the functions of the
hol der of it."

Subject's rights

Ganting wider rights to clients is desirable. W
endorse the view taken by an earlier Health Council report
(@B0) that: "The centralized recording of data on naned
persons is acceptable only with the consent of the subject.”

Al t hough this general position is now supported by

| egi slation, our conmttee still feels concerned about certain
points. There is a difference between the recording of
information in the context of individual care, and the storage
of data traceable to individuals in a nore general register.

Al though the latter generally includes nuch less information
than is held in a nedical file, we find that the subjects'
consent is still necessary before data can be stored
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otherwi se their privacy will be viol ated.

This commttee feels that the requirenent for consent
must take effect immediately upon the establishnment of any
systemof records, whether it be a local, regional or national
dat abank. The necessity for consent cones fromthe increase in
accessibility and availability of data that systematic storage
i nplies. The proposed national systemdi scussed above is
intended to further just such aspects. W feel that the
client's consent nust always be obtai ned before any
information about themis recorded in files other than their
own nedical files. The need for consent is also inplied by the
requirenent in the Data Protection Act that data be acquired
l[awfully, in that the provision of informationto third
parties is involved, and consent is required for that.

Qur commttee also believes that the subjects nust
have the right to have data deleted froma file, or stored
anonynously. Even if the data in question may be of great
val ue to persons other than the subject, for exanple his or
her famly, the right to ask for deletion nust still be
allowed. The Data Protection Act makes no such provision, but
there is no reason that those holding files could not adopt
self-regulation. Aright to deletion could also be included in
the regul atory frameworks governing the activities of those
holding files (such as the Centres of Clinical Cenetics); this
has in sone cases already been done.

The exercise of these rights requires that patients
know i n advance that their data will be included in a register
with a wider purpose than just a nedical file. Those keeping
such registers are responsible for notifying the subjects and
for obtaining their consent.

Wth regard to the right of subjects to inspect
"their' data, the follow ng point is inportant. Wen a
counsellor is informng a person, there is sone scope for
wi t hhol di ng sonme of the information at a given nonent; this
possibility does not exist in the case of access to persona
files. Subjects are entitled to direct access to all
information held on them provided that there is no violation
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of privacy of a third person; information on third parties is
t hus excluded fromthe right of total access. GCenetic
registries will often contain information on third persons
and will need to be organized such that access is facilitated.
Subj ects nust also be able to request the correction of
errors, filling of gaps and renoval of irrelevant material,
and the regul ations governing clinical genetics files provide
for this. Many potential requests for access are in fact
forestall ed, because the Centres for Clinical Genetics
generally offer clients a witten summary of their test
results.

Rights of relatives included in registries.

The question nust now be addressed as to the extent to
whi ch the above rights - of notification of proposed inclusion
inafile, of wthholding of consent to inclusion, of deletion
of data, or conversion of data to anonymty, inspection and
correction - should apply to relatives of clients. The Data
Protection Act refers, in this connection, to "any person
concerni ng whom personal data are held in a file": the
criterion is thus the traceability of the data to an
i ndi vidual, rather than the status of the individual as a
client or a relative. Under the Act, the above-nentioned
rights are extended to famly nmenbers for whom there are data,
in a formwhich could permt tracing, in a genetic register.
Wien the information is kept in a formwhich would not permt
tracing the individual, famly nenbers do not have rights as
to its inclusion in a file. A detail in the formof a
designation (e.g. 'paternal grandnother') is theoretically
traceable; the famly menber in question would then be
entitled to direct notification by the holder of the file at
the time that the information is first included (unless one of
the exceptions detailed in Section 28 of the Act applies).

In practice, there have been few problens so far. In
general , everyone on whom personal data are held in a system
of clinical genetic records has been asked to give consent.
Information on relatives included in the nedical file (for
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exanpl e, obtained fromthe famly nmedical history) is not
transferred. W would recommend, nevertheless, that the
General Adm nistrative Oder made under Section 7 of the Data
Protection Act regulate the recording of nedical data in such
a way as to obviate potential problens involving the rights of
relatives noted in files.

Uses of genetic data

Three uses of genetic data have been distinguished
above, nanely, in the context of individual care, of
scientific and statistical research, and of official
policy-making. As to the first, the use of personal data
should normally be restricted to the purpose for which they
have been collected and recorded. In the discussion on
confidentiality above, it was clearly stated that the client's
consent is always required for the use of genetic data for
counselling their relatives. The question arises whether such
consent can be inferred fromthe patient's agreenent to the
recording of their own data. The rules of privacy governing
the clinical genetics registers specify that their uses
include inform ng, counselling and treating relatives; one
m ght, therefore, assune that clients are aware that their
data might be used to help relatives. By not exercising their
right to withhold consent to the recording of their ow data,
clients mght be said to have inplicitly agreed to this use of
the information. However, this argunment may take insufficient
account of the subject's right to privacy. The consent should
be requested in advance (when the data are first recorded) for
use of the information wthin the centre for the purpose of
aiding relatives, provided that such authorization is
specifically requested, and obtained in witing.

Genetic data may also be used for research. Since the
use of such data nust be restricted to the purpose for which
they were collected, information recorded for the purpose of
i ndi vi dual care may not be used in research w thout the
consent of the subject. Departures fromthis principle are
perm ssible only in very special circunstances. As has been
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noted, the proposed |egislation on nedical treatnment contracts
permts such a departure only if four conditions are net. The
commttee finds this a rather broad fornul ation and feels that
a restrictive interpretation is necessary, certainly in the
case of genetic data.

Wen a register serves nore than one purpose (for
exanpl e, data may be used for both individual care and
research), consent nust be obtained for each of them W agree
t hat consent may be sought in advance for the use of data for
several purposes, specified by nane and known to the subject,
provi ded that such authorization is explicit and as specific
as possible. It will not always be possible to specify
research goals in advance, but they should always serve
medi cal pur poses.

Finally, the third use of genetic data may be
considered, in analyses done for policy devel opnent. CQur
commttee questions the view that no conditions need be
attached to the use of non-traceable genetic data in this
context. Aggregated anonynous data can have consequences for
groups of subjects, for exanple, statistical data on the costs
of caring for the nmentally handi capped coul d have
repercussions for famlies with affected nenbers. There are
al so questions as to the technicalities of non-traceability of
data: the Social Insurance Council's comentary (SVR87) on the
proposed | egislation on nedical treatnent contracts noted that
when a specialist holds information on a small nunber of
characteristics, it is nearly always possible to trace data to
specific individuals. Wile the Data Protection Act does not
restrict the storage and use of non-traceable data, future
advances in data processing may well create a need for
protection agai nst the uncontrolled use of previously-obtained
data for the purpose of making policy decisions.

We consider that special vigilance is required with
respect to the use of genetic data outside the field of health
care. There is increasing pressure to nmake such i nformation
avai |l abl e for non-health uses: for exanple, genetic data may
be sought for the assessnent of individual financial clains,

e SIS e T TIN I S R o T

o Die o d - d - T s B il



....... 108

or for access to enployment or insurance. The protection of
i ndi vidual privacy in the context of genetic registries should
exclude such uses. The Data Protection Act provides a way to
do this: it prohibits the disclosure of data to third parties
when the data are protected by professional confidentiality,
and the subject's consent alone cannot |ift this prohibition.
This solution is, however, inadequate. If a person knows that
i nformati on obtained fromgenetic testing is being held, and
if they are asked, for exanple by a prospective enployer, they
are obliged to reveal that fact.

The question of the use of genetic data outside the
field of health care will return in Section 4.4

In sunmary, we believe that the use of genetic data
should be limted to the purpose for which they have been
collected, and that the privacy rules governing the
i nformati on systens in question nust include safeguards to
ensure conpliance with this principle. The purpose of a
registry nmust be clear to the subjects, which will facilitate
the nonitoring of the uses of the data stored in it.

Tinme limts

The regul ati ons governing genetic registries nust also
set limts for the length of tinme that data may be held; the
pur pose of such dat abanks neans that this needs to be |onger
than is usual in health care. The proposed |egislation on
nmedi cal treatment contracts sets a general tinme limt of ten
years. |In the case of genetic records, however, a ten or even
a thirty-year limt is far too short, because the data nust be
hel d t hrough several generations if they are to be of val ue.
As famlies becone smaller, the inportance of a generous tine
l[imt becomes ever greater. Mreover, many parents seeking
information already ask that their results be retained,
especially for the benefit of their children.

It would not be practical to seek a solution in
different tine Iimts for different kinds of data. Extending
the limts can create risks for the protection of i ndividual
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privacy, but there is little choice. Those hol ding genetic
records have a twofold task, both the protection of privacy,
and the storage of data often through several generations, in
order to counsel relatives. The latter also nmeans that
information will often have to be kept after the death of the
subject, as long as it is safe to assune that that person
woul d not have objected.

Monitoring systens for genetic records,

(Ohce again, we find the proposed | egal provisions for
nmonitoring conpliance with the privacy rules governing systens
of genetic records as a mninum and we urge the appointnent of
nmonitoring commttees. The sensitive nature of genetic data
and the growing pressures on their use argue for the
desirability of self-regulation by the groups of institutions
concerned. The rules governing records held by the Centres for
Cinical Cenetics already provide for such nonitoring.

Sel f-regul ati on

As has been noted repeatedly, our commttee favours
addi tional neasures and safeguards for the protection of
privacy. These nmay be attainable to a certain extent through
the General Adm nistrative Order now in preparation, to cone
under Section 7 of the Data Protection Act. Although the O der
sets regulations for including sensitive data in persona
files (and nedi cal data, including genetic data, are
considered sensitive), it does not provide all of the
addi ti onal safeguards called for. W believe that
sel f-regul ation, by those holding genetic records, could
provi de a sound framework for the proper protection of
privacy, and consider that further legislation for this
purpose (in addition to the Data Protection Act) as advocated
in the Upper House (EK88) is not needed, at least not at this
tinme. Should self-regulation prove inadequate in offering
safeguards (and research on this point will be needed), it
w |l always be possible to draw up | egislation specifically
for this area.
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Patients' organizations should be actively involved in
the establishnment and regul ation of systens of genetic records
and in nonitoring their operation (as was done in 1983, when
the privacy regulations for the Centres for Cinical GCenetics
were drawn up (KG@33)). Patients' organizations also have an
i mportant contribution to nmake in the contact between those
hol di ng record systens and the subjects of them to be sure
that clients' rights are realized.

4.2.4 Storage and use of cell sanples,

Taki ng and anal yzing sanples of cellular material is
normal practice in health care. In the case of genetic
testing, it is often necessary to freeze such material, and to
store it for long periods (An88, EAMB8, (89, Kn89). There are
two reasons for this, related to diagnosis. Firstly, prenatal
di agnosis of hereditary disease often depends on conparisons
of foetal cell material with that fromboth parents (carriers)
and froma patient with the disease in question. It is
necessary to store the material if it is to be avail abl e when
required. Secondly, a relatively large proportion of sufferers
fromhereditary diseases die young, and the storage of
cellular material nakes further testing possible, should
research produce new information. D agnostic tests on materi al
from a deceased patient can nmake a major contribution to
subsequent genetic counselling for famly nenbers of the
deceased.

The need to store material for diagnostic purposes |ed
health insurers to fund a central cell bank, nmaintained at the
Rotterdam Centre for Cinical Cenetics; its work is covered
under Section 18 of the Hospital Provision Act. In that
section of the cell bank concerned wth genetic testing for
clients and their relatives, it is essential that the materi al
be stored under the nanmes of the clients, or at least in an
easily traceable form

A different situation is that in which the institute
i nvol ved uses the stored cellular material, or allows it to be
used, for research purposes. This research is usually ained
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at clarifying the nol ecular basis of genetic diseases and adds
to our understanding of biological processes inside and
outside the cell, and of how these break down to cause
disease. It also aids the devel opnent of new and better
di agnostic and, sonetines, therapeutic techniques. Virtually
all such research, everywhere, nmakes use of cellular materi al
from cell banks and | aboratories. The patient's nane is
renoved before the material is used so that it is inpossible
to identify the 'donor' other than through the health
prof essional originally approached. The results of this
research are published to make them avail able to geneticists
t hroughout the world for use in, and inprovenent of, genetic
testing and counselling.

Simlar procedures apply to cellular material derived
fromtunour tissue. Here, too, the patient's nane is renoved

and the tunour cell lines are made avail abl e to cancer
researchers throughout the world. In both oncol ogy and
genetics research, such cell lines are a vital elenent in our

devel opi ng understanding of the processes of disease.

As long as cellular material can be traced back to the
"donor', the material is personal and its analysis could
produce sensitive information. It is therefore necessary to
take great care in the acquisition, storage and use of such
material, as well as of information obtained fromit.
Managenent and nonitoring commttees have been set up to
oversee the work of the Rotterdam cell bank, which receives
support from the European Community for its international
work. The regulations of the cell bank for the use of the data
obtai ned do take into account the requirenents of the Data
Protection Act.

VW recognize the value of such self-regulation, but
the advance now being nmade in genetic testing and the
resulting increase in the scale of its use necessitate genera
safeguards for the storage and use of cellular material. The
law is currently as follows:

-------

- the right of privacy and the inviolability of the
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human body nean that sanples of body tissues may be
taken only with the specific and vol untary consent of
the i ndi vidual concerned;

t hose who donate organs, blood or germcells intend
their action to benefit others; 'donors' of cellular
material for genetic testing, in contrast, deposit
material with the information on themintending it to
be stored. In principle it remains their property,
including any new material that may be derived from
it. Oanership of the material may be transferred to
the cell bank, provided explicit agreenent is reached
on this point;

- hce material has been placed in a bank, the rules of
information, confidentiality and privacy apply,
irrespective of the question of property. 'Donors'
have the right to confidentiality (non-disclosure of
data on the material), the right to information (data
obtai ned fromgenetic testing) and the right not to
know.

- Wth respect to the uses nmade of such material, there
is a parallel wth the use of personal data: it nust
be consistent with the purpose for which the materi al
was obtained. Bodymaterials are currently used for
three purposes in the context of genetic testing:

di agnostic tests for the benefit of 'donors', for
their relatives, and for scientific research. As in
the case of personal data, use of the material for
pur poses other than that for which it was obtai ned
requires the consent of the individual concerned.

W urge the preparation of a code of conduct which
woul d take fully into account the above requirenents, while
avoi di ng unnecessary barriers to the use of the material for
the benefit of persons other than the 'donor', or for
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research. Specific, witten agreenents will be needed, in

which the 'donor' states whether or not he or she:

- wi shes to receive all information, both now and in the
future

- consents to the use of the material for counselling
relatives, both nowand in the future/-
- consents to the use of the material for research

The first point relates to the right of 'donors' not
to know, it is inportant that they be nade aware, at the tinme
the sanples are taken, of the possibility of unexpected
findings, and of new results fromtests which may be done at a
| ater date. This last point relates to the storage of cellular
material taken from persons with (possible) hereditary
di seases or susceptibilities whose nature is still unknown but
which may be elucidated in the future. In such cases,
preserved cellular material (including that from since
deceased patients) nmay be of vital inportance to parents or
other relatives, because it may provide information on
possi ble risks or on preventive neasures.

The second point speaks for itself, while the third is
related to pure and applied research, concerned with both
di agnosi s and therapy, whether in the field of nedicine in
general or of hereditary conditions in particular. In the
~context of such research it nay be necessary to trace data
back to their 'source', and plans for such research nust of
course be subjected to review by nedical ethics and scientific
comm ttees.

W feel that a general consent given by the 'donor’
woul d be sufficient, that is, a single conprehensive
aut hori zation not directed at one particul ar research plan.
Such an authorization nust state whether it includes research
which would require traceability; when this is required (for
exanple, in research on gene mapping), the material nust be
used anonynmously, with only the counsellor originally
approached knowing the identity of the source.

‘Donors’ are also entitled to change their m nds,
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reversing their decision to be informed (or not), or
Wi thdrawing their consent to the use of the material for the
counselling of relatives, or, when the material is traceable
to the individual, for research. In the |ast case, 'donors
al so have the right to insist that the materi al be destroyed.
Wien material is taken froma non-viable foetus, a
stillborn child or from persons deened unable to nake their
own decisions, the nother or the legal representative nust
make the decision. Wien 'donors' have died, agreenents reached
wth themduring their lifetinme nust be respected, unless they
have indicated differently.
Cel |l sanples can be used for industrial as well as
research purposes, and nay becone avail able to industry
t hrough col | aborati on between researchers and i ndustri al
organi zations, or through international cell banks. In such
cases, the material supplied nmust be untraceabl e.

Research on body materials (cells, and/or fragnents of
DNA obt ai ned from then) may produce results which have
commercial value; in the United States, case |law is devel opi ng
on the question as to whether the 'property rights' of donors
would entitle themto the revenue accruing from such findings
(M8B8). In our culture, body materials nmay not be the object
of commercial transactions; indeed, in the case of blood
donations, the principle of non-commerciality is laid down by
statute. In The Netherlands, blood and organs are not provided
in return for noney. Consistent with this reasoning, we
believe that 'donors', in the exceptional event that materi al
is traceabl e, should have no right to benefit financially from
findings based on materi al taken fromthem

The rights of 'donors' can be translated into certain
obl i gati ons which would apply to those operating cell banks.
Firstly, they nust ensure that the 'donors' have given their
i nfornmed consent to the taking of the body material; to do
this, they nust provide conplete information on the nature and
pur pose of the procedure, on the type of results which could
energe fromanalysis of the material, and on the uses that
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w Il be made of both the material and the results. The purpose
of the cell bank itself nust be made clear, as well as the
pur poses for which such material can be used. Wth this
information, 'donors' can reach a well thought-out decision on
whet her or not to consent to the storage, analysis and further
use of the material. They nust also be infornmed about their
rights to change their mnd/ and to have the materi al
destroyed, and how to exercise these rights. Finally, cell
bank operators nust ensure that the material is stored with
adequate attention to security. The protection of data
obtai ned from anal yses nust also be regulated by the rules of
privacy which govern the registry involved (see section
4.2.3.).

As far as is known, no problens have arisen during the
past twenty years with stored cellular material in The
Net her | ands, but expected increases in the scale of genetic
testing require extra attention to these safeguards. This
woul d al so encourage people to participate in genetic testing
and counselling by providing cell sanples. The vol untary
nature of such donations renmains of primary inportance.

W recomrend that cell-bank operators ensure the
necessary safeguards in the first instance through
self-regul ation; they should provide witten information on
the functions of the bank, the conditions under which materi al
may be used for different purposes, the risks associated with
storage of material, the security neasures taken and the
manner in which contact is made with each 'donor'. Uniformty
of this self-regulation would be desirable. W also urge that
rel evant patients' organizations be consulted in the draw ng
up of the regulations. Legislation could be considered if
self-regulation proves to be unsatisfactory.

4.2.5 Epidem ol ogi cal studies.

Epi dem ol ogi cal studies in the field of genetics are
done to get an idea of the incidence and distribution,
aetiology, options for prevention and for intervention
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(treatment), and for the recording of, congenital and
hereditary conditions. Until now, epidemology has played only
a nodest role in the overall field of genetic research; the
existing data pertain to only a fraction of all congenital and
hereditary conditions. Mreover, the long tinme frane within
whi ch epi dem ol ogi cal studies are done, neans that they cannot
keep pace with the rapid advances being nade in genetics. As a
growi ng nunber of new di agnostic technigues is introduced, the
nmet hods used in the past can no |onger produce useful results.

As the mappi ng of human genetic material continues to
progress during the comng few years, and our know edge of its
interaction with given external factors increases, there wll
al so be an inprovenent in our understanding of the many
factors contributing to such conditions as cancer
cardi ovascul ar di sease and certain neurol ogi cal and
psychol ogi cal di sorders, which nay |lead to the devel opnent of
new preventive techniques. Here, too, epidemology can nmake a
contribution, especially once technigues for testing
hereditary predi spositions and studying external factors have
been sinplified to the point that |arge-scale application is
possi bl e. The nost active organization in the field of genetic
epidem ology in The Netherlands is currently the Departnent of
Medi cal Cenetics of the University of Goningen, which also
houses the Eurocat registry (see section 4.2.3.) and the
record files on Duchenne's nuscul ar dystrophy, cystic fibrosis
and (recently added) the spinal muscul ar atrophies. The
extension of the Eurocat registry to a newtrial region (see
section 4.2.3) will also nean further devel opment of the
col | aborati on between regional health services, clinica
geneticists and epi dem ol ogi sts.

Epi dem ol ogi cal studies on genetics mnmust be set up
such that the rights of participants are carefully protected.
First and forenost, this requires that they give their
consent, for exanple, by signing an authorization which
clearly indicates the purposes for which sanple of body
mat eri al and medi cal data may be used. This authorization nust
al so indicate whether the participants wish to be inforned of
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test results; this is relevant whenever test data nay be
traceable to specific individuals, although in the

epi dem ol ogi cal study itself the data nay be anonynous.
Whenever traceability is essential or desirable, the names of
the participants should be known only to their counsellors.
Studi es nmust be reviewed by the nedical ethics commttee of
the institution concerned, to provide further safeguards that
the necessary care is taken

4.2.6 Civil liability of the health professional.

Prof essional errors in genetic testing and counselling
could lead, for exanple, to the unforeseen birth of a child
with hereditary abnormality. A counsellor mght then be
accused of having supplied incorrect or inconplete
information, which could result in the client's making the
wong decision. The question then arises to whether
counsellors are liable under Dutch civil law for the
consequences of their negligence (&86). Two types of cases
are possible: 'wongful birth" lawsuits, brought by the
parents, and 'wongful life' lawsuits, brought by the child
who was born with the handicap. Both of these are based on a
claimthat the child would not have been born had the

counsel l or done his job properly. The 'wongful life suit
could be brought against the counsellor or against the
parent(s); the forner will be considered first.

In Geat Britain, CGermany and especially in the United
States, there has been a devel opnent of case |aw on doctors
liability in cases of children born with congenital anomalies
(S86). No such case has yet cone before the Dutch courts, but
this is not because of the |egal system here; neither type of
suit is necessarily destined to fail. Dutch |aw does, however
provide a stronger basis for "wongful life' than for
"wwongful birth' suits.

The basis of liability may lie within the contract
between the counsellor and the client (supplying incorrect or
inconmplete information would then be a breach of that
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contract) or outside of it (supplying incorrect or inconplete
informati on would then constitute an illegal act). If there
was a contract between the counsellor and the plaintiff, the
suit may be based on both principles; if there was no
contract, only the latter (unlawful act) would apply. In the
case of "wongful birth', the illegality lies in the
infringenment of the patient's right to make his or her own
decisions in the matter of procreation. Such an infringenment
can be regarded as an attack on the person, which under future
laws woul d constitute grounds for conpensation for enotiona
damages. It does not matter whether the patient expressly
requested genetic counselling or not; the counsellor is
considered to have a | egal obligation to provide, on his or
her own initiative, any information which may be of vital
inportance to the patient. In a "wongful life' suit, the
essence of the illegality would lie in the failure to take due
account of the reasonably foreseeable interests of the unborn,
or yet-to-be-conceived child. Since these problens have not
yet arisen in The Netherlands, it is inpossible to say whether
the court would be likely to find that the counsellor has an
obligation to provide services for the unborn child.

G ven the possibility that counsellors m ght be held
i abl e under Dutch |law for professional errors in the field of
genetic testing and counselling, the possible social and |ega
i nplications nust be considered. Two possible effects in
particular nerit attention: the inpact on the nedica
practitioners' professional liability insurance, and the
possibility of "wongful life' suits directed not at the
counsel lor but at the parents.

Regarding the fornmer, the availability of insurance
woul d not be jeopardized by either type of |lawsuit. The cost
of the nedical services involved is largely covered by the
Excepti onal Medi cal Expenses Act, while basic costs for
subsi stence and services related to daily |iving and
enpl oynent are covered by the General Disability |Insurance
Act. The courts consider the benefits provided under these
Acts when determ ning |levels of conpensation, which nmeans that
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it will always be Iimted. The sane applies to conpensation
for enotional damages; the suns awarded in The Net herl ands are
generally quite small.

Finally, in the case of 'wongful life' lawsuits
agai nst parents who failed to prevent the birth of a child
with an abnormality, the possibility of such a claim
succeedi ng cannot be excluded, but it would probably be
out wei ghed by the parents' right to make their own deci sions
about procreation. A theoretical obligation to forego having
children when there is a risk of severe inherited abnormality
would be in conflict with the individual's freedom of decision
in reproductive matters. Mreover, the adm ssion of such
clainms could result in a potentially very strong pressure to
undergo genetic testing and counselling, and for the woman, to
follow rules about howto live, and to submt to invasion of
her physical privacy.

In conclusion, we do not consider that professional
liability, in the context of genetic counselling, gives rise
to any special problens within the Dutch |egal system W
woul d oppose any trend in the direction of 'wongful [|ife'
| awsui ts agai nst parents.

4.3 Mass screening.

This section will focus on the systematic screening of
| arge groups of people for hereditary characteristics which
may threaten their or their descendants' health. This kind of
screening woul d be done outside the framework of individua
health care, in the sense that the process is not initiated by
an i ndividual seeking assistance, but is offered by an
organi zati on which enables the nenbers of the target group to
make use of it. Screening may be done for various purposes and
in various contexts, both within and outside the health care
system Screening for other than health-care purposes, for
exanple in connection with insurance or enploynent, is
di scussed in section 4.4; this section deals with screening
aimed at the early diagnosis of abnormalities to facilitate
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prevention or early treatnent. Three target groups nmay be

di stinguished in this context: pregnant wonen (prenata
screeni ng), newborns (neonatal screening) and adults (mainly
young adults).

Screeni ng involves the application of sonme sort of
test or exam nation offered by an organi zation. Wen it
contributes to the prevention or early treatnent of disease,
it can be of great value, but it does have di sadvant ages. The
menbers of the target group are, really, healthy people; they
have no synptons and will usually have no direct reason to
suspect the presence of an abnormality. Screening can thus
arouse unnecessary anxiety and, if an abnornmality is detected,
provoke a sense of inferiority; it could also provide a fal se
sense of security.

Whenever a screening progranme is proposed, it will be
necessary to include an assurance that its benefits wll
out wei gh potenti al di sadvantages; a pilot study is often a
val uabl e instrunent to identify possible problens. Every
screeni ng programe nust al so include a plan for an eval uati on
procedure. Consistent with an earlier Health Council report
(@&B0), our conmttee also believes that the foll ow ng
condi tions nust be net:

1 The natural course of the disease in question nust be
wel I known, and the nmenbers of the target group fully inforned
about it.

2 Prevention or treatnent of the condition nust be
avai | abl e. The screening of neonates or young adults is

perm ssible only if the expected benefits of preventive or
therapeutic intervention in the case that an abnormality is
detected are considerable and worthwhile.

3 The test to be used nust be reliable and have adequate
predi ctive power. The subjects of the study nust be aware that
screening is not always specific for diagnosis and that

suppl enentary tests m ght be needed. The test nust be able
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clearly to distinguish between those affected with the
condition, those who could be affected, and carriers (i.e.,
those not thenselves affected but able to transmt the
condition to their offspring). The benefits of screening to
persons with a true positive test result nust outweigh the
damages suffered by those with a false positive or false
negative result. These damages nay include unnecessary
followup testing and in sonme cases interventions in the case
of false-positives, and no further action in the case of

fal se-negati ves.

4 I nformed consent of the subjects is essential.
Participation in the screening nmust be entirely voluntary,
with neither direct nor indirect pressure to be brought upon
subjects. A further condition is that the subjects nust be
fully informed of the nature and the significance of the test,
of the risks associated with it, etc. The enotional reactions
of the subjects to the correct or incorrect diagnosis or the
suspicion of an abnormality are often underestimted, and this
poi nt nust also be properly covered in the information given
in advance of participation.

5 The privacy of the subjects nust be respected while
screening is being done. There is a real and serious danger
that certain persons mght be stigmatized, so that their
personal and social positions m ght be damaged. Ri gorous
nmeasures nust be taken to elimnate this danger, for exanple
by strictly observing secrecy.

6 Contact nust be maintained with famly doctors and
others who receive details on test results, and whose job it
is to give support and guidance to those who have been tested.

It is vital that the advantages of screening outweigh
t he di sadvant ages; before a screening programme is started, it
must be evaluated using the criteria adopted to assess this.
In the case of genetic screening, particular attention should
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be focused on the possible psychosocial risks. Considering the
nature of the conditions and the risks involved, those who are
tested will regularly experience nore than the usual
psychosoci al problens. Certain of the screening progranmes are
al ready subject to a formof nonitoring, for exanple through
conditions attached to their funding.

Legi sl ati on now pending on nmass screening will provide
a basis for evaluation and adjustnent.

As advances are nmade in the field of genetic testing,
it can be expected that nore screening programes wil |
gradual Iy be introduced (G79, PC83, WHS83, Ca87, EAMB8, GR38
GR88b, Ve89). Technical feasibility does not, however,
necessarily inply desirability; every proposed screening
programe nust be eval uated against at |east the
above-nentioned criteria.

In the follow ng sections, certain reservations of
this conmttee about proposals appearing in the scientific
literature as to changes in existing screening programes, or
the introduction of new ones, will be expressed for the cases
of prenatal screening, neonatal screening and the screening of
adults, rmainly young.

4.3.1 Prenat al screening.

For several years now, considerable attention has been
given to tw types of screening:

- the screening of every foetus for neural-tube defects
by determ nation of al pha-foetoprotein (AHP) levels in
the maternal serumin the sixteenth week of pregnancy
and

- tests for chromosonal disorders such as Down's
syndr one.

The desirability or otherw se of introducing AFP
screening in The Netherlands has been fully discussed in the
Heal th Council report on neural-tube defects (GB8b), which
recomrended a trial programe covering a |large region and
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| asting two to three years.

In section 3.2.3., where it was noted that the main
indication for prenatal chronosone testing was naternal age
(36 years of age or nore), we rejected the suggestion that the
test be nade avail abl e to younger wonmen on request. In other
countries, there is growing interest in various new techniques
for identifying chronosomal anonmalies in the foetus (Vé38).
Sonme experts take the view that a maternal -age threshold is
not the ideal basis for assumng increased risk of
abnormalities, and urge that serumtesting be offered to all
pregnant wonen, since a subnormal AFP level can indicate an
increased risk of chronosonme abnornalities.

W consider that this type of screening programe is
associ ated with a nunber of serious problens which require
careful study before a decision is nade to proceed with them
These include the facts that:

- many factors could influence maternal serum AFP
levels, to raise or lower them

- there is a relatively high probability of mssing a
chronmosone abnormality in the foetus (the possibility
that this can be increased by a conbination of tests,
such as for AFP together wi th chorionic gonadotrophin,
oestriol, remains to be confirnmed);

- there would be two standards for prenatal testing, one
being the highly reliable tests such as chorionic
villus sanpling (O and amni ocentesis, where there
is a known risk of chronmpbsone abnormality, and the
less reliable tests, such as the maternal serum AFP
test; it would not be easy to explain to pregnant
wonmen the limtations of the latter type;

- ami ocentesis would be required in a |arge nunber of
pregnanci es (approx. 5-6% of the total), although
chronmosonal abnornalities would be detected in only

1-2% of them

Considering all of the above, we believe that there is
as yet no reason to anend the currently accepted indications
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for prenatal chronosome analysis (using CVS or amiocentesis)
Ohce again, it nust be enphasized that our society nust

respect the position of those who do not consider abortion
accept abl e.

4.3.2 Neonatal screening

Screening of newborns in The Netherlands has been
l[imted thus far to two treatable conditions: the hereditary
di sease phenyl ketonuria (PKU, an enzyne di sorder, and
congeni tal hypot hyroidism (G). If new screening progranmes
are to be considered, distinction nust be made between
treat abl e conditions, untreatable conditions and
predi spositions (i.e., susceptibility to external factors
whi ch could then result in devel opnent of certain conditions),
In the foll ow ng, we describe our view on the mai n neonat al
screening programes running in other countries or advocated
inthe literature.

ooooooo

In the case of PKU and CHI, the devel opnment of serious
physi cal and nental handi caps can be prevented by di et and
medi cati on, respectively, when these are begun as soon as
possible after birth. In addition, the parents can be offered
genetic counselling. There are no other hereditary conditions
for which convincing evidence exists that the di sease synptons
can be prevented by screening and early intervention after
birth. There are sone cases for which there is evidence that
neonatal screening and early intervention after birth can
i nprove the prognosis of the children concerned, including
si ckl e-cell disease and (beta)thal assaem a; gal act osaem a;
adrenal hyperplasia resulting from 21-hydroxyl ase defi ci ency,
and biotidi nase deficiency. The desirability of screening for
one or nore of these disorders is a matter requiring further

study and consultation
Untreatabl e conditions
D fferences of opinion are apparent fromthe
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l[iterature regarding the desirability of neonatal screening
for disorders for which no treatnent is avail able. Suggested
benefits include the fact that the patient can be offered
medi cal and psychosocial support froma very early age, and
parents and child may well be spared a distressing route

t hrough the health-care system Mreover, early genetic
counsel |l ing and possi ble preventive neasures may help to
prevent the birth in that famly of nore children wth the
same anomal y.

The di sadvantages are that there is little if anything
to offer the young patient and the parent, who are informed of
a fatal condition long (sonetimes years) before the first
synptons wi ||l appear. There is a real danger of early
"medicalization', partly out of fear, and a fal se positive
test result can cause a great deal of unnecessary (although
tenporary) anxiety. _

Wien the test result concerns an untreatabl e,
| at e-onset condition, such as Huntington's chorea, there is
anot her great disadvantage: the child will receive, unasked,
very unpl easant news about his or her future. This is the main
reason that we reject the idea of neonatal screening for
untreatable |ate-onset conditions.

W have considered at length the cases for and against
neonatal screening for untreatable conditions which w ||
becone manifest in early childhood. One screening programe
which has recently attracted growng interest is that for
Duchenne's nuscul ar dystrophy (ODMD. Should such a progranme
be introduced in The Netherlands? The main benefits are
revi ewed bel ow.

Firstly, early diagnosis nmakes it possible to inform
the parents in good tinme - i.e., before the woman is pregnant
again - of the risk of recurrence, which would enable themto
take preventive neasures if they so desire. Moreover,
potential carriers within the famly, for exanple the nother's
sisters, can be informed about the risks they may face. The
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i solation of the DMD gene, and characterization of the
nmut ati ons which lead to DMD, have greatly inproved our ability
to detect carriers of this abnormality.

Secondly, doctors do occasionally fail to recognize
the first synptons of what is a rare condition, so that
di agnosis may be delayed by as much as two years or even
longer. Timely and accurate di agnosis saves parents a |long and
often frustrating route through the health-care system Until
the diagnosis is made, parents suffer anxiety, which can also
lead to suffering in the famly.

Finally, when screening is acconpanied by information
and psychosoci al support, the parents of a child with an
abnormality can better prepare thenselves for the specia
tasks of care and upbringing of that child. They can al so take
steps related to their work, place of residence (distance from
treatnment centres, for exanple) and their honme (adaptations to
cope with the child s handicap).

DVD screening has, however, disadvantages as well as
benefits. First, parents are made aware of a fatal condition
that affects their child long before the first synptons
appear. \Wiile the inpact of such presynptomatic diagnosis is
not well described, it is likely that there is a real danger
of early 'medicalization', that is, bringing a still-healthy
person into the nedical circuit. Second, fully reliable tests
which would permt really accurate prediction of the risks
are not yet available in all cases. It is not yet possible
for exanple, to distinguish between DMD and Becker's mnuscul ar
dystrophy (which mani fests between the ages of five and ten
and usually shortens life), so that a positive test result
cannot lead to a clear prognosis to informthe parents.
Moreover, if DMD does not develop, it will be clear that the
child is affected with Becker's dystrophy; when a person is
burdened with this unasked-for information, this constitutes
an infringenment of his or her right to decide for hinlherself
whet her to request genetic information. There are, however
i ndi cations that advances in research will make an
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accurate diagnosis possible in this case

One of the benefits of screening for DMD, to avoid a
frustrating circuitous route through the health-care system
can also be attained by inproving the early detection of
devel opnental abnornalities.

On the basis of the evidence currently avail able, we
are not convinced that neonatal screening for Duchenne's
muscul ar dystrophy is in the interest of the children with the
condition, and we would therefore advise against the

introduction of such a progranme. This position will, however,
be less valid if the diagnosis were to becone nore reliable
and if the expectation that treatment will become available is

borne out. This would cast an entirely new |ight on neonata
DVD screening, so that devel opments related to DVMD and
screening for it nust be followed carefully. W further
recommend that it be enphasized to health professionals that
there is a need for special attention to 18-nonth-old boys
di spl ayi ng del ayed notor devel opnent; they could then be
tested early for DMD. There is a role here for the teams in
The Netherlands concerned with the early detection of
devel opnmental abnormalities.

Predi spositions.

There are predispositions to disease, that is,
susceptibilities which are genetically determned and can be
detected in newborns, even when the risk they present to

health will appear only later in life. Wen a newborn is found
to be sensitive to a given substance, sonething can be done
about it. In Saeden and el sewhere, newborn babi es have been

tested for alpha-l-antitrypsin deficiency (M88), an autosonal
recessive condition affecting 1 in 1,500 babies. In 20-30% of
these, an untreatable |iver disease appears at an early age;

| ater on, enphysena can develop. Carriers of this condition
(with one normal and one abnormal gene) probably have an only
slightly increased risk of respiratory problens upon exposure
to snoke or dust. The Swedish screening programme and its
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foll owup were done to study the natural course of the

condition as well as to protect the children affected fromthe

harnful effects of airborne substances such as tobacco snoke
in the hope that early respiratory problens could be
prevented. After the programme had been in effect for a nunber
of years, its psychosocial effects were evaluated (M88). It
was found that sone parents of children involved in the study
suffered from physical and nmental problens, and the early
detection of the disorder had not been successful in limting
the main risk factor for the children's health, their parents
smoki ng habits. If such a programe were to be considered in

The Net herlands, it would be necessary to give appropriate

enphasis to informati on and support services.

It is likely that in the future, systematic detection
in neonates of an increasing nunber of genetically-determned
susceptibilities (for exanple to cardi ovascul ar di sease) w ||
beconme possible. W do not feel that a generalized assessnent
of the advisability of neonatal screening progranmes can be
made. Screening for predispositions which will only lead to
di sease later in life raises a nunber of problens and
qguestions, including the foll ow ng:

- The benefit to the newborn child is renote and often
uncertain. It is not that imrediate danger to the
child is avoided, only that information is acquired
whi ch may be useful in adulthood.

- The genetic information obtained nust be stored for
many years to be of use to the individual. It nust be
remenbered that this information could be of great
interest to others, such as insurers or enployers; if
it were to becone avail abl e there coul d be adverse
soci al consequences for that i ndividual.

- The information is obtained without the consent of the
i ndi vi dual (the newborn) concerned, which may
contradict the principle that individuals nust be able
to decide for thenselves what they wish to know about
their genetic constitution. Should the substitution of
the child' s consent by the parents' perhaps be |imted



....... 129

to those cases in which it is clearly in the interests
of the child' s welfare?

- Finally, the possible preventive benefit of such
screening could also be achieved by offering the tests
to certain risk groups later in life; individuals
could then decide for thensel ves whether they want to
be tested.

4.3.3 Screening adults
Screening adults (usually young adults) could serve

several purposes, including the detection of genetic anomalies

which will or could |ead to disease at a |ater date. Although
the possibilities for this type of screening are presently
limted, in the future it nmay becone possible to screen for
hereditary abnormalities in fat nmetabolism for exanple, which
may | ead to cardi ovascul ar di sease, or for a predisposition to

certain hereditary forms of cancer. Such programes shoul d

only be permtted if participants wll clearly benefit in the

formof treatment or prevention (for exanple by avoiding

hi gh-risk activities which could facilitate devel opnent of the

di sease), according to the criteria described above.

Anot her reason for this type of screening m ght be to

identify persons or couples at risk for producing a

handi capped child, for exanple by detecting carriers of

aut osomal recessive nutations (see Appendix 1). Although the

carriers thenselves will remain healthy, if both nmenbers of a

couple are carriers, there is a 25% chance of their having an

affected child. The advantage of mass screening, over
smal | -scale screening limted to famlies at risk because of
the birth of an affected child, is that nmass screening could
prevent the birth of the first handi capped child. In other
countries, programmes of this type involve screening, for
exanpl e, for Tay-Sachs disease (which mainly affects Ashkenazi
jews) or for the haenogl obi nopat hi es or bl ood di sorders conmon
anong those of African or Mediterranean descent (PG3). In
this country, such screening progranmes could at sone stage be

i ntroduced to detect blood disorders anong Dutch citizens of
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Turki sh or Surinanmese origin, and for cystic fibrosis, one of

the nost common hereditary conditions in The Netherl ands.
Screening programes of this nature would be

perm ssible only if the benefits outweigh the potenti al

di sadvant ages. The experience in other countries has not

al ways been positive, but there are exanples of worthwhile

results; mass screening in Sardinia to identify carriers of

certai n haenogl obi nopathies resulted in an i npressive decrease

in the nunber of affected children (Ca84).

If adult screening programmes are to contribute to the
freedom of choice and the wel fare of those involved, the
general criteria nmust be supplenented with the follow ng
specific requirenents:

- Detail ed consultation with representatives of the
target group nust take place, to decide on the programme's
acceptability, since that group m ght become stigmatized. This
is especially inmportant when the target group is an ethnic
mnority.

- Adequate and objective information nmust be provided

t hrough programes of public education. It is inportant to
make the distinction between the carrier status and being ill
or afflicted with the disease. It is also essential that
people do not feel forced to participate in the progranme;
there nust be no hint of eugenics.

- Carrier screening ainmed at detecting an increased risk
of having a handi capped child nust be offered when the
subjects are old enough to benefit fromthis information.
Children should not, therefore, be screened in this case.

Finally, the need for individual genetic counselling
can be expected to increase sharply through the introduction
of screening programes. Preparations nust therefore be made
to neet this future need.
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ooooooo

4.4 Genetic testing for purposes other than for health care

-------

4.4.1 Cenetic testing and insurance

Qur growi ng know edge of the genetic origins of
di sease may have consequences for the access to services
relevant for an individual's future health. For exanple, in
private insurance schenmes which are based on freel y-entered
contracts, an insurer could reject an application for a
policy. Although access to basic health insurance and socia
security is generally guaranteed, this is not so for life
i nsurance, private disability insurance or individual pension
schenes. Cenetic information could be expected to play an
increasing role in insurance policies in these areas.

It is in the interests of the insurers to be able to
estimate the future health risks of the applicants, and
applicants are obliged to provide all relevant information,
including genetic information. Under section 251 of the
Commercial Code, a failure to disclose relevant facts,
accurately and conpletely, can lead to the cancellation of the
policy by the insurer

Access to collective pension and disability insurance
schenes is closely linked to access to enploynent; this issue
is therefore dealt with together with those related to
enpl oyment nedi cal exam nations (see section 4.4.2).

In this section, the use of genetic data in relation
to access to life insurance, private disability insurance and
i ndi vi dual pension schenes is considered (see also M 88, Sa88
So088, W88); including both the potential use by insurers of
the avail abl e genetic information and the possibility that
insurers may require those seeking insurance to undergo
genetic testing. '
4.4.1.1 Insurers' interest in the use of genetic infornmation

Private insurers base their decisions on the issuing
of policies, and the charges and conditions attached to them
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on actuarial calculations of the likelihood of |oss or

damages. It is inportant for the insurers that the prem uns
charged be consistent with the risks being insured; to achieve
this, they distinguish honogeneous groups of people having the
sane probability of the sane clains. This results in prem um
differentiation, nmenbers of different groups paying different
prem unms. The insurers need, therefore, information on the
risks involved for those applying for insurance in order to
determ ne whether and under what conditions they can provide
cover age.

Differentiation can also be by self-selection; it is
t hought that those who know, thanks to genetic testing, that
they are free fromcertain risks will be less likely to apply
for insurance than will those at risk of devel opi ng sone
condition. Those at risk m ght even want to insure thenselves
for especially large sunms. This kind of self-selection is
particularly relevant to those types of insurance for which
the individual decides not only whether to apply for insurance
but also to what limt. Premuns are based on average ri sks,
so insurers will try to neutralize the effects of
sel f-sel ection by checki ng whet her particul ar individuals
constitute above-average risks. Considering all of this, the
advances in genetic testing are obviously of great interest to
insurers; developnents in early diagnosis and early prediction
of late-onset disorders would permt themto determne risks
with ever-increasing accuracy.
4.4.1.2 (bjections to the use of genetic information

There are objections at the level of the individual
and of the society to the unrestricted collection and use of
genetic information on hereditary conditions and risks, and to
the inposition of medical tests for selection purposes (see
al so W87, Fr88, (Ge88a, S188, WRR38).

The objections for the individual are related to the
privacy of those applying for insurance. Requiring applicants
to disclose genetic information would constitute a major
i nvasion of their privacy, considering the sensitive nature of
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such i nformation. Such information, noreover, often involves
ot her persons than the applicant, such as his or her blood
relatives, whose privacy would also then be to a certain
degree at stake. |If those applying for insurance were to be
obliged to undergo genetic testing, they m ght be confronted
wi th unwanted but distressing information, for exanple if the
test reveals a condition which will develop in the future, and
cannot be prevented. These objections are not exclusive to
genetic testing, but are especially relevant in its case
Genetic testing greatly expands the scale on which predictive
di agnosis may be possible, and extends the time over which
predi ctions can be made. The information it provides is of
| asting value and often concerns blood relatives and
descendants as well.

Soci al objection to the use of genetic information for
i nsurance selection is related in the first instance to the
expectation that it will be used to differentiate anong those
applying for or covered by insurance. Mre and nore people
(perhaps including rel atives and descendants of those
imredi ately involved) may find it difficult to obtain coverage
on acceptable terns. This could result in social isolation for
those genetically at risk, not necessarily because they are
ill, but only on the basis of their genetic predisposition
Anot her social objection is that individuals may be deterred
from genetic testing by fear of difficulty in obtaining
i nsurance; potential problens in this area are likely to nake
peopl e nore cautious about seeking genetic counselling

ooooooo

4.4.1.3 Desirabl e neasures
There may be a tendency to devel opments through which

t he advances in genetics would finally harm those the new

di agnostic techniques are intended to help. Already,
applicants for insurance are asked by the insurers about

medi cal conditions which may affect relatives; the applicants
t hensel ves are often asked whether they have attended or plan
to attend a Centre for Clinical Cenetics. S nce people are
required to disclose all relevant facts, they may be inhibited
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about applying for certain types of coverage. The introduction
of genetic testing mght lead insurers to ask clients nore
specific questions about the famly.

W find it unacceptable that people affected from
birth with a genetic predisposition should be faced with
addi tional social obstacles, and that their relatives should
al so be at a disadvantage in this way. It is felt that the
suspicion that fear of insurance problens nmay deter sone
i ndi viduals fromgenetic testing is well-founded; in an
at nosphere of grow ng uncertainty, genetic testing could be
percei ved as threatening.

At the sane tinme, however, we recognize that insurers
are entitled to protect thenselves against exploitation by
persons with prior know edge of their own risks, for exanple
of developing a serious hereditary disease in the near future.

These objections are occasionally countered by the
argunment that no real social problens are involved; private
life or disability insurance are seen as |luxuries, since basic
living standards are guaranteed by the state social security
system Qur conmttee would point out that the national
i nsurance system guarantees only a basic standard of |iving,
while the disability schene for enployees is also subject to a
ceiling. Many other people need to insure thensel ves against
the risk of incapacity or early death to allow thensel ves or
their surviving relatives to maintain approximtely the sane
standard of living, for exanple, life insurance is taken to
cover loans for a new business or house

Wder premumdifferentiation based on genetic
information could also benefit some people, those with 'good
genetic prospects. Insurers mght conceivably reduce prem uns
on the basis of 'good genetic results, but one m ght ask what
wei ght should be accorded genetic risks, conpared to the other
kinds of risks insurers include in their calcul ations.

It could also be reasoned that since every human being
has genetic traits which may result in certain nedica
conditions and it is only a matter of time until all of the
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traits are identified, eventually the difference between those
with and without risks will disappear. Even if this were true,
however, the problem would not be solved; the difference
between slight risks and serious risks would persist, and
serious risks will always be of interest to insurers.

These argunments are concerned mainly with the soci al
consequences, but individual objections are also inportant,
especially those related to violations of privacy. W consider
that the various objections - violation of privacy, the risk
of deterring people from seeking genetic counselling, the
danger of a rift in society - nmust be net, and that a certain
amount of restriction on the use of genetic information by
insurers will be necessary.

Possible neasures

To deal with the above objections w thout forgetting
insurers' legitimte interests, various types of neasures are
possi ble, including the follow ng:

- a ban on genetic testing specifically by or on behalf
of insurers;

- a ban on the use of existing genetic information;

- linking the measures to an insurance ceiling which can
be regarded as customary and appropri ate;

- financial coverage for uninsurable risks.

Ban on specific testing

This option - that genetic testing not be permtted as
part of nedical exam nations required for insurance access -
is consistent with the principle that people should be free to
deci de whether to seek information on their genetic
constitution. Cenetic information can be highly distressing
and the choice of knowing or not should not be influenced by
the financial interests of third parties. This option could be
gi ven substance in a nunber of ways:

- all genetic testing could be excluded from nmedical
exam nations required for nedical insurance
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- the ban could be limted to genetic testing which may
produce distressing information;
- all medical tests which could produce distressing
informati on could be excluded from nedica
exam nations required for insurance.
Ban on the use_of existing gepetic informtion
Agai n, there are various ways in which this option
m ght inplenented. Firstly, there could be a general |linmt on
the requirement to disclose relevant facts which would al |l ow
applicants for insurance to withhold genetic facts on the
grounds that their nature and their relation to privacy nakes
themdifferent fromother nedical information. For exanple,
they often provide information on other fam |y nenbers, have
| asting value, and often, predictive power. A counter-argunent
to this is that other kinds of medical information may al so

viol ate privacy or have predictive value; there are also
practical difficulties in distinguishing genetic from
non-genetic facts.

Secondly, the disclosure requirenment could be linited
to serious risks, the crucial factor no |onger being the
genetic nature but rather the seriousness of the risk. The
nore serious and the nore difficult to treat the condition
the greater the violation of privacy when information about it
is disclosed. This option would allow applicants to be asked
about less serious risks. The difficulty of distinguishing
between genetic and non-genetic facts would be replaced by
that of deciding what is serious or not. This would also take
little account of the interests of the insurers.

Thirdly, the distinction could be nmade between the
certain and the uncertain, so that insurers could be allowed
to consider, in deciding on acceptance, 'certain" risks known
to the applicant; in the case of 'uncertain' risks, this would
be | ess appropriate. The determ ning factor, then, would not
be the genetic nature of the risk, but the certainty or not of
the prognosis. This option was put forward in a report on gene
technol ogy drawn up by a commttee of the Wst Gernman
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parliament. But it has a nunber of di sadvantages, including
the definitions of 'certain' and 'uncertain', the difficulties

of pinpointing when a condition will devel op and how seri ous
it will be, and the fact that the nunber of 'certain'
prognoses will increase with advances in genetic testing.

A very different option, finally, is to |leave intact
the disclosure requirenent, but to withdraw the penalties for
non-di scl osure after a set period of time. Depending on the
details, this option could satisfy the insurer's interests,
while still allow ng applicants to withhold information which
could violate their privacy. An objection to this could be
that applicants would, in cone cases, be 'rewarded
financially for withhol di ng rel evant i nformati on.

Linking neasures to a customary |evel of insurance

Measures could be linked to a ceiling on insurance
benefits in different ways. For exanple, the suggested limt
on the disclosure requirenent could apply up to but not above
the ceiling. The rationale for this proposal is that the types
of insurance in question - |life and disability insurance and
pensi on schenes - are commonly used by | arge nunbers of
peopl e, but nost policies are within a certain range of
coverage. |Insurers would then be allowed to apply risk
selection only when applicants sought a |evel of coverage
above that range. This approach would have the advantage of
[imting self-selection, but the disadvantage would be the
difficulty of setting an equitable ceiling.

Measures to cover uninsurable risks

The feature common to the options in this section is
that they do not restrict the insurers' rights to use
sel ection procedures or the applicants' obligation to disclose
relevant information. Instead, they try to solve the problens
of those who cannot obtain insurance, or only on onerous
terms. This could, for exanple, be solved by creating a pool
or fund to finance insurance coverage for such people; the
fund itself could be built up froma general surcharge on
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i nsurance prem uns or from government contributions. Agai nst
this is that the fund is not a long-termsolution, since
di agnostic advances will bring nore and nore genetic risks to
[ight, which would force increasing nunbers of people into the
pool . The objection agai nst invasion of privacy would not be
renoved, and such a schenme would be difficult to reconcile
with a private insurance system

Finally, in other countries, the solution is sonetines
sought in agreeing on non-paynent of a set proportion of the
i nsured benefits when death results froma previously-
designated disease. This is not feasible in The Netherl ands,
because there is a ban on the disclosure of causes of death.

4.4.1.4 Privacy and genetic information _in the context of

i_nsurance

Transfer of personal nedical data between insurance
conpani es, or between departnents of one insurance conpany
carries a real risk of invasion of privacy. Storing
information on the relatives of the insured, wthout their
know edge (perhaps because the information is there with the
information on the insured) can itself be considered a
vi ol ation of privacy. It is also difficult to ensure that the
information is used only for the purpose for which it was
obtained, that is, relevant to an insurance application or
claim It is not acceptable for insurers to consult medi cal
data already in their possession in connection with another
matter, such as an application for insurance from another
famly nenber. It is also essential that a clear tine limt be
set on the retention of personal nedical data, and that the
data be destroyed once the tinme has expired. Section 4.2.3
dealt with the need to regulate registries of genetic
information; this need extends to the files held by insurers.

E A A ]

4.4.1.5 Recommendati ons
W can offer no conplete and final solutions to the

probl ems outlined above; the issues are too conplex, and
expert input is needed fromthe insurers thenselves. Mboreover,
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these problens are not relevant only for genetic testing, but
for all types of medical exam nations. Neverthel ess, we feel
obliged, in the context of this report, at |least to suggest a
few provi sional solutions for the problens arising in relation
to genetic testing. This in no way decreases the need for
further study and consultation on the use of predictive

nmedi cal facts in a broader sense in relation to access to
social facilities; consultation is also needed with the

i nsurers.

In arriving at the recomendations bel ow, we have
constantly kept in mnd both respect for the individual's
freedom of choi ce about undergoing genetic testing, and the
i nportance of uninpeded access to such testing.

The first recommendation is that genetic testing
specifically in connection with an insurance application be
prohi bi ted. Everyone should be able to choose whether to
receive information on their genetic constitution and a
requirenment to undergo testing in order to obtain insurance
woul d be an excessive infringenent of personal choice and nay
violate famly privacy. Another principle of ethics is also at
stake: no one may be forced to undergo testing which could
damage their physical or nental health. Mreover, the insured
person's greater interest in not being subjected to unwanted
and unrequested genetic testing is conpared with the insurers
| esser interest in knowing. As long as the insured has riot
been tested, no benefit can be derived from information
unavail able to the insurer

A ban on genetic testing for insurance purposes would
nmean that insurers could not try to identify genetic risks of
any kind, serious or slight, 'certain' or less certain,
distressing or not; it would not, however, inply that genetic
risks identified in the course of an insurance nedica
exam nation, not designed for that purpose, could not be taken
into account in a decision about accepting an applicant. It is
clear that there are also non-genetic predictive nedical data
about which objections could be raised if they are
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del i berately collected in relation to an application for
I nsur ance.

The second recommendation, closely linked to the
first, is that the use of data collected previously should be
restricted. A ban on genetic testing for insurance purposes
would not elimnate the objections to their using existing
information, so |limts should be set on the right of insurers
to ask questions. Qur commttee would favour a conbination of
measures: applicants for insurance should not be required to
di sclose the results of genetic tests done on themor their
relatives, as long as the coverage sought is below the ceiling
appropriate to the applicants social and financi al
Ci r cunst ances.

Such a regulation would at |east partly neet the
objection that privacy is violated by a requirenent to
di scl ose genetic information. It is also consistent with
uni npeded access to genetic testing, when there is no need to
reveal its results. Mreover, it allows insurers sone scope
for protecting thenselves against self-selection: at |evels of
coverage above the ceiling, the obligation to disclose all
rel evant facts is retained, while for all cases allow ng
insurers to consider any genetic data which nay energe from
other fornms of nedical exam nation (for exanple, an increased
risk of a hereditary form of intestinal cancer revealed by
anal ysis of the applicant's medical history during a genera
exam nation). The essential point here is not the genetic
nature of the data, but whether or not they were obtained
t hrough voluntary genetic testing. Wen the requirement to
di sclose results of genetic testing is waived because the
coverage requested is below the ceiling, the information is no
| onger relevant, and insurers may cease to request it.

Al t hough practical objections can be made to this
option, we feel it to be consistent with the need to maintain
access to genetic counselling without fear of the
consequences. Gven the current practices in genetic
counselling, so that clients are provided wwth witten
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information, it will be clear to all concerned what is and is
not covered by the disclosure requirenent.

Wth regard to the setting of the ceiling for
di scl osure requirenent, a case-by-case approach is needed to
establish 'customary and appropriate' limts. Universal limts
are inevitably arbitrary and will not reflect individual _
circunstances. The social and financial circunstances of each
applicant nust be considered in setting the 'ceiling of real
need' . W recognize that the applicability and the details of
this criteriumw ||l need further working out.

This commttee believes that regulation will be needed
to inplement the restrictions on using genetic information in
relation to insurance applications. The opening of the
European frontiers in 1992 will bring a need for Comunity
regul ati ons; the devel opments taking place in EC insurance |aw
may be relevant here. EC directives to harnonize insurance |aw
are now being prepared; they cover the freedomto establish
i nsurance activities and freedom of novenent of services. This

devel opment will require further study, but it can be assuned
that restrictions based on self-regulation will cease to be
effective after 1992; regulations will have to be anchored in

national or Community |egislation

Continuing the thenme from section 4.4.1.4., we believe
that there is an urgent need for regulations to protect
privacy in the insurance sector. The Data Protection Act,
whi ch does not prescribe the application of such rules in the
private sector, provides no safeguards for the protection of
privacy related to records of genetic data on persons applying
for or covered by insurance. W would therefore recomend
regul ati on by nmeans of the General Adm nistrative O der
envi saged in Section 7 of the Act.

4.4.2 Genetic testing and enpl oynent.

CGenetic information nay be of interest not only to
insurers but also to enployers (OrA83, Gev87, Ko88), because
the reaction of the individual to potentially harnful factors
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in the work environnent - ionizing radiation, certain

chem cals - depends partly on physical functions determ ned by
genes, such as a capacity for recovery or detoxification, or
the immune system Certain genetically-determ ned

predi spositions or susceptibilities may also be a di sadvant age
at work, when they facilitate danage to the person's health.
Finally, environnental factors can affect genetic materi al
directly.

It nmust be renenbered here that very little is known
at this point about such environnental factors in the work
sphere, and that there are few reliable methods to neasure
t hem

A possible application of genetics to enpl oynent
practices would be to test current and prospective enployees
for conponents in their genetic constitution which could inply
a significant chance of damage to their health if they do
certain types of work, or are exposed to certain substances.
The results of such tests would affect decisions on their
acceptability for specific jobs. Cenetic testing could also be
used to investigate whether particul ar types of work cause
damage to the genetic material itself. Early identification of
potential or actual damage could lead to intervention, for
exanpl e to changes in working conditions.

Genetic testing could thus be relevant to enploynent
in tw situations:

- as a neans of selection for specific jobs, to check
for any genetically-determned susceptibility to

factors which could damage health. Such testing woul d

be done only once, at the tine of application for

enpl oynent .

- as a formof nonitoring during enploynent, to detect
damage to the genetic material as a results of

wor king conditions. This testing would be done

repeat edl y.

Bef ore di scussing the acceptability of these two ways
to apply genetic testing, we will first review the |inks
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bet ween occupati onal diseases and genetic constitution.

4.4.2.1 Occupational health and_genetic constitution

A growi ng number of occupational diseases is being
identified in which genetic factors play a role. These
usual ly involve abnornmalities in the processing of substances
by the body (netabolic disorders) or abnormal reactions to
particul ar situations, such a shortage of oxygen. Cenetic
conponents are nost easily denonstrated when only one, or at
nost a small nunber of genes are responsible. If several genes
are involved in an apparent increased sensitivity to factors
in the work environnent, the link will be very difficult to
establi sh because of the great diversity in the genetic
mat eri al. Moreover, environnmental and genetic factors are not
always easy to differentiate, while certain genetic
‘configurations' may have a protective effect under other
circunstances (carriers of sickle-cell disease, for exanple,
have increased resistance to malaria).

Theoretically, every 'genetic configuration' is
associ ated with sone | evel of physical resistance to
potentially harnful influences, but to identify these in
detail is difficult, considering the many ways in which the
body can defend itself against external factors. The
predi ctive capacity of genetic testing for occupational
di seases, and the scope for preventing such conditions through
genetic testing, are very limted at the present stage of
scientific devel opnment.

4.4.2.2 Cenetic testing as a condition for_ enployment.

Genetic tests may eventually be devel oped which can
help to protect workers' health, but the possible benefits
will be offset by disadvantages. Requiring people to undergo
genetic testing as a condition for particular jobs could
confront themw th distressing information which they had not
freely chosen to receive. The use of genetic testing as a
selection tool could result in exclusion of workers sensitive

to particul ar external factors, rather than | eading to reduced
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ri sks and inproved working conditions for all. It could also
increase the inequalities in access to enploynent as

di scrimnation m ght be increasingly based on characteristics
or sensitivities not directly related to di sease. Exclusion
fromwork on the grounds of genetic constitution could have
serous consequences for the enploynent prospects of the

i ndi vi dual s concerned, and indeed for their blood relatives.
Apart fromthe |ast point, these objections are not specific
to genetic testing, but apply generally to all nedical

exam nations related to enploynent. They woul d, however,
appear to be especially inportant in the case of genetic
testing, particularly when the analysis of risk covers nore
territory than is relevant to the individual's nedica
suitability for the job in question

The Conprehensive DNA Conmttee (a conmmttee reporting
to the Dutch governnent in the early eighties) rejected
genetic testing in connection with access to enpl oynent
(BD33), on the grounds that the Wrking Conditions Act
requires that work be adapted to the worker, rather than the
other way round. A second argunent used by this Conmttee was
that the purpose of enploynent nedical examnations is to
determne the state of the individual's health at the tine of
enpl oynent; carrier screening would thus not be relevant.
Cenetic testing of enployees (current or prospective) would be
permssible if it were done entirely at the enployee's own
request and not as a neans of selection by enpl oyers.

The recent report of the Interdepartnental Wrking
G oup on Enploynent Medi cal Exam nations adopted the
provi sional standpoint that tests for particul ar genetic
predi spositions should not be a part of nedical exam nations
conducted in connection with access to enpl oynent (IW89)

Enpl oynent medi cal exam nati ons.

Bef ore considering whether there is a place for tests
of genetic constitution in the context of an enpl oynent
medical, it may be sensible to look first at the function and
content of these exam nations in general. The
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I nterdepartnmental Working Goup felt that they should be
concerned with the individual's nedical suitability for a
particular job(s); it also nade the foll ow ng recomendati on:

“In many situations, it is inappropriate to include nedical

exanm nations in the selection process, partly because they

lack validity and do not effectively distinguish between

applicants, and partly because of the possible social

consequences for the individuals concerned. In such

situations, it nmay be desirable to conduct post-hiring

exam nations, aimed at counselling and support rather than

selection, as part of the induction process. (... . | ) The

i nformati on sought through nedical exam nations conducted for

selection of applicants should be relevant to the job in

question; there should be no unnecessary viol ati on of

applicants' privacy nor nental or physical integrity. To cover

situations in which nmedical exam nations are needed for

sel ection purposes, criteria nmust be formulated to determ ne

the permissibility of the nethods used. Initial suggestions

for such criteria are the foll ow ng:

i the heal th probl em concerned nmust be an inportant one,
with major inplications for the (health of) the
i ndi vidual s concerned and those around them

ii the validity of the tests used nmust be such that
possible errors of interpretation are proportional to
the ul ti mat e goal ;

i any di sadvantages of the methods used (risks, costs,
soci al consequences, etc.) mnust also be proportional
to the ultimte goal;

iV i ndi vidual s could be selected out only when it cannot
reasonably be expected that the nature of the work be
adapt ed;

v when test results provide grounds for it, the nedica

of ficer conducting the exam nation should ensure that
appropriate followup care is offered by the curative
heal th servi ces;
Vi the nethods used in nedical exam nations mnust be
conpatible with the constitutional protection of
subj ects' privacy and physical and nmental integrity;
Vi i the methods nust not result in erosion of the
subjects' |egal position.”

ooooooo

Permissibility of tests for genetic predisposition as,

a nmeans of selection

Two of the views in the Wirking Group's report are
relevant to this point. Firstly, the view that in nany
situations, such as when the job in question involves no
special health requirenents, nedical exam nations have no
pl ace in selection procedures. W endorse that standpoint and
woul d add that in such situations there is also no
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justification for genetic testing. There is a need, however,
for a clearer definition of the situations in which pre-hiring
nmedi cal exam nations can reasonably be required because of the
nature of the work.

Secondly, the report links the pre-hiring medical
exam nation, when this is justified, to the specific purpose
of assessing the applicant's medical suitability for the job
in question. W also fully endorse this position: nedical
exam nations should be limted to assessing the conpatibility
of the physical and nental capacities of the applicant and the
demands of the job. Mreover, the sole purpose of the
assessnent is to protect the health interests of the person
concerned and those around him or her, who could be fellow
workers or, for exanple, passengers in a bus he or she is
driving. Medical examinations nmay not serve other interests
such as the financial interests of the enployer, which nmay be
at stake in selection procedures. Tests of genetic
predi sposition, therefore, should focus only on possible
damage to health caused directly by doing the job in question,
or on future nedical conditions which could affect job
performance so as to create risks for other people. There is
no place in this position for attenpts to predict the
probability that individuals will beconme unable to do their
work, when that is not directly influenced by the job in
questi on.

In order to determine the permssibility of tests of
genetic predisposition in selection procedures, when both of
the above conditions are net, we considered first whether the
tests involved net the criteria fornulated by the Wrking
G oup. No exceptions can be allowed; all conditions nust be
met if such testing is to be permtted and this is not the
case for current tests. The role of genetic constitution in
occupational disease is still far fromclear, which makes it
difficult to establish its inportance. Genetic conponents can
be unequivocally denonstrated in only a |limted nunber of
occupational conditions, and even the tests used to detect
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these are often indirect, with an accuracy of less than 100%
which is not sufficient. The first two criteria proposed by
the Working Group are thus nmet only in exceptional

ci rcunstances or not at all.

Besi des these scientific objections to tests for
genetic predisposition, which may di sappear with advances in
testing techniques, there are objections of principle,
enbodied in the third, fourth and fifth of the Wrking Goup's
criteria. W feel that these criteria, concerned with
pre-hiring nmedi cal exam nations in general, need strengthening
for application of tests for genetic predispositions. The
nature of genetic testing gives extra weight to both the
i ndi vidual and the social objections to '"involuntary' nedical
exam nations. Firstly, there is the threat to privacy; as has
been stated, we believe that people nust be able to decide for
t hensel ves whet her they want information on their genes, or
not; such tests cannot therefore be used in selection for
enpl oynent. Secondly, the social consequences of such testing
for the individual - reduced job prospects imediately or in
the longer term and stigmatization - can be far-reaching, and
may extend to his or her blood relatives.

The criteria are concerned with the protection of the
i ndi vi dual agai nst the personal di sadvant ages of the test
met hods used. There are, however, also general soci al
objections to the use of these tests as a selection tool,
whi ch woul d retain their weight even if all the criteria were
met. Such tests would increase the chances of unfair
di scrimnation, for exanple, if a particul ar genetic
configuration were associated with ethnic traits. The
configuration could even becone the hall mark of a 'new soci al
category, a 'genetic proletariat'. If testing attenpted to
identify increased susceptibility to particul ar di seases, it
could lead to the creation of di sadvantaged groups in the
soci ety.

We conclude, therefore, that pre-hiring medical
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exam nations should not include tests for genetic

predi sposition, although the possibility of special cases in
whi ch the absence of such tests could |lead to avoi dabl e damage
to health was considered. For exanple, if a person froma
famly affected by Huntington's chorea, with its early synptom
of periods of inattention, applied for work as a bus driver,
there would clearly be a health threat both to the person and
to those for whom he or she was responsible. Mreover, there
is a test available with an accuracy of nearly 100% This
test, however, requires the cooperation of relatives to
determne the pattern of DNA markers within the famly which
woul d i ndicate the presence of the di sease gene, so that there
is little or no possibility that this test could be required
as a condition for enploynent. Techniques nay eventually be
devel oped which could detect the disease gene itself in the

i ndividual at risk, in which case it could be argued that the
di sadvant ages of the test would be bal anced by its purpose, to
protect the safety of others, and that the criteria woul d,
therefore, be net.

Al t hough we continue to reject tests of genetic
constitution as a selection tool for enploynent, it is
neverthel ess recognized that in the future, very exceptiona
cases could arise in which the general social objections
shoul d be set aside in favour of a denonstrable benefit for
health (in the above exanple, of the passengers), provided
that all criteria are nmet. If this conclusion were to be
reached, considering all the circunstances, the enployer could
then require the applicant to choose between being tested (to
el imnate uncertainty) and withdraw ng his or her application.

W recommend that the conditions governing pre-hiring
nmedi cal exam nations be brought into line with this
standpoint. (One good way to do this would be to augment the
criteria already drawn up by the Interdepartnental Wrking
G oup on Enpl oynent Medi cal Exam nations, strengthening them
as necessary and supplenmenting themw th the general social
proviso that testing nust not lead to unfair differentiation
between or discrimnation against groups within the society.
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Conpliance with these conditions is urgently needed, and if
sel f-regul ati on does not produce the desired results within a
reasonable time - perhaps six nonths after the government has
stated its position on the Wrking G- oup's report - then

| egi sl ati on should be introduced.

Finally, in agreement with the Conprehensive DNA
Conmttee, we note that there can be no objection to tests of
genetic predisposition that are done at the request of
prospective enployees, who may well w sh to know whet her
certain factors in the work environnent may present particul ar
risks to them before they decide whether to take the job. Such
tests would be entirely separate from the selection procedure,
and their outconme would not be subject to any obligation to
di scl ose relevant infornmation.

f Lsti netic t

The next issue to be considered also arises in the
context of access to insurance; this is the extent of the
applicant's obligation to disclose any existing information on
genetic predispositions which may be relevant to the job in
guestion (VARr9, Gv87). It is generally assuned that an
applicant is under sone obligation to informthe doctor
conducting the exam nation of any rel evant nedical facts, and
indeed that it is in his or her interest to do so. But
considering the applicant's right to privacy, and dependent
position, there can be no question of conplete freedom of
choice, and that obligation extends no further than can
reasonably be demanded in the light only of the health
requirenents of the job in question. Applicants nust disclose
any information relevant to the demands of the job, even when
the informati on m ght be sensitive; again, the essential point
is the nmedical suitability of the applicant for the job.

Consequently, the right of the exam ning doctor to ask
guestions is simlarly limted; it does not exceed what is
necessary to know for the purposes of the exam nation. Doctors
wi |l have to bal ance possible benefits fromobtaining the
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i nformation against the infringenent of the applicant's
privacy. Qur commttee endorses the position taken by the
Wrking Goup, that the content of questions and
guestionnaires should be determned but also |imted by the
pur poses of the exam nation.

Further, applicants should be entitled to refuse to
answer certain questions, when there are substantial grounds
to do that. The Wrking Goup advocated the establishnent of
such a right, which is consistent with the [imts on one's
| egal obligation to provide information for social security.

W expect that job applicants will often find it
difficult to decide whether a question is relevant or not, and
to justify their decision. As far as the use of existing
information in pre-hiring nmedical exam nations is concerned,
we feel that it is not sufficient that the right to ask
questions be restricted to those directly related to the
pur pose of the exam nation, coupled to a right to refuse; to
answer. Exam ning doctors nust conply with the condition that
guestions must be strictly relevant to the purpose, and if
sel f-regul ati on does not produce this result within a
reasonabl e period of tine, |egal regul ations should be
i ntroduced.

If the above rules are observed, there is no call for
special rules for genetic information. Although these data can
be highly personal and sensitive, the condition of 'relevance
to the purpose' when strictly observed should offer adequate
saf eguards for the protection of privacy. In contrast to
access to insurance, where theoretically all genetic facts are
rel evant and may be of interest to the insurer, in the case of
access to enploynent there are clear limts set by the purpose
of the exam nati on.

P

4.4.2.3 Privacy and genetic data in relation to hiring
Prospective enployees are naturally vitally concerned

that genetic information collected during hiring procedures be

handled with great care. The Interdepartnental Wrking G oup
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set out regulations for this and included themin its
reconmendations for the legal protection of those who undergo
nmedi cal exam nations (IW89). Briefly, the regulations state
that these persons are entitled to be fully inforned, that
their consent is required for the reporting of test results or
for any exchange of data, that they are entitled to obtain and
i nspect copies of reports, and that the data nmay not be used
in any other way nor be retained for any longer than is
necessary for the purpose of the exam nation conducted.

W endorse these recommendations, but feel that they
require strengthening for the particul ar case of genetic data.

Results of genetic tests are intended to be used only
once, at the time of the nedical exam nation; after the
deci sion about hiring has been made, there is no reason to
keep them and they should normally be destroyed. Wen there
may be grounds for retaining them (for exanple for the
nonitoring of the workers' health during enploynent), the data

will be held for purposes different from those for which they
were collected. The new purpose nust then determ ne which data
will be stored and for how | ong, etc. W would like to see a

rigid division between the information held by the firms
nmedi cal officer and the enployer's personnel files. Wen the
nmedi cal officers maintain personal records as defined by the
Data Protection Act, they are bound by that act; if they have
data in another form this would probably be covered by the
proposed | egislation on nedical treatnent contracts, and

nmedi cal officers are in every instance bound by professional
secrecy. Qur commttee considers that including genetic data
in such databanks (see comments on the protection of privacy
in section 4.2.3.) need to be better regulated because of the
requi rement for consent and the right to have records
destroyed. The necessary regul ations could also be
incorporated into the General Adm nistrative Order envisaged
in Section 7 of the Data Protection Act. Pending statutory
provi sions, the above safeguards for enployees' privacy nust
be achi eved through self-regulation.
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ooooooo

4.4.2.4 Cenetic testing and access to collective disability

insurance and pension schermes.

Access to collective disability insurance and pension
schermes involves interests other than those for access to
enpl oyment (IWA89). The risks to be insured (death and
invalidity) are not usually related to the work done, and the
pur pose of medical exam nations conducted for access to such
schenes is different from and often in conflict with, that of
the enploynent medical. Theoretically, certain genetic
information quite irrelevant to the nedical suitability of the
i ndi vidual for a particular job, and therefore not obtained in
the context of the enploynment nedical, mght be helpful in
assessing life expectancy, and thus be of interest to the
operator of the pension schene. The nedi cal exam nations
conducted in the process of hiring and for access to a pension
scheme are nevertheless often conbi ned; such conbi ned nedica
exam nations may lead to confusion for all concerned and | ead
to wong decisions. Mreover, it is not necessarily obvious
that entry to a collective schene should depend on a medica
exam nation. Joining a personal insurance or pension schene is
a matter of personal choice; the individual can decide whether
to apply for insurance, and for how nmuch, while entry into a
collective scheme is generally linked to enployment with a
particular firm Joining the scheme is one of the conditions
of enploynment and the risks of all of the enployees are
covered collectively. Gven the nature of collective coverage,
t he phenormenon of self-selection (involving personal decisions
on application for insurance and for how rmuch) is unlikely to
play a significant role.

Following earlier and simlar reconendations, the
| nt erdepart nental Wrking G oup suggested a nunber of
regul ations. These are, briefly, that pre-enploynent medica
exam nations should provide the basis for both hiring
deci sions and admi ssion to collective pension schenes. If a
medi cal exam nation is done specifically for a pension schene
it should have no influence on hiring, so that pension-related
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medi cal s should not contribute in any way to recruitnment and
sel ection procedures.

These separate medi cal exam nations would normally be
unnecessary, unless there is a proven self-selection effect,
but the Wrking G oup regarded the risk of self-selection as
slight and doubted the utility of pension-rel ated nedi cal
exam nations, partly because they would have |ow predictive
val ue, at least for individuals.

These recommendati ons by the Working Group are
endorsed by this commttee. The nature of collective pension
schenes neans that there are no convincing argunents for
conpul sory nedicals as a condition for participation; there is
little point in considering the adm ssibility of test of
genetic predisposition or of the use of existing genetic
information in this context.

Ve would like to see the Wrking Goup's
recommendations put into practice in the near future; if this
is not achieved through self-regulation, I|egislation should be
i ntroduced. Should special circunstances arise which m ght
justify compul sory nedicals (for exanple, a self-selection
effect), the sanme principles should be applied as in the case
of access to insurance on an individual basis (see section
4.4.1)

4.4.2.5 Genetic monitoring

The purpose of genetic nonitoring is the early
detection, through chronosonme or DNA anal ysis, of damage to
the health of the enployees (Ja86). The aimis not to uncover
genetic predispositions but to identify any effects the work
envi ronment m ght have on the genetic material of the
enpl oyees.

VW will [imt ourselves to a few brief coments. In
the course of nonitoring enployees' health, tests may be used
to pinpoint environmental effects which may be precursors to
damage. Cenerally, there can be no objection to continuous
health nonitoring, as long as it is voluntary; the post-hiring
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medi cal exam nati ons proposed by the Interdepartnental Wrking
Group could be the starting point. Mnitoring should be Iinked
to primary prevention, that is, for the inprovenent of working
conditions to minimze risks to health; it is not a substitute
for prevention. Even if genetic nonitoring did not revea
adverse effects, it could not be concluded that working
conditions are satisfactory. It should go w thout saying that
enpl oyees’ health can al so be affected by non-physica
environmental factors; if effects on health are observed, the
first step nmust be to inprove working conditions.

Al t hough chronmosonme or DNA analysis could, in
principle, be included in the nmonitoring process, we urge
caution: the tests currently avail able are less than perfect,

t he consequences for the individual worker are not clear, and
test results could be msused. W also reconmend revision of
the Health Council report on the nutagenicity of chem ca
substances (@Bl). The Health Council is, in fact, considering
issuing a new report on this question, which would focus
particul ar attention on the potential and the limtations of
the different tests.

4.4.3 Free novenent of people

W would like to point out that there is a danger that
know edge of genetic risks mght lead to restrictions on
freedomof travel. There are indications that sone countries
request genetic information for visa applications, with the
vi sa being refused when applicants nay face certain genetic
risks. Qur conmttee regards this state of affairs as
unacceptable. If discrimnation is indeed being practised on
the grounds of genetic predisposition, steps nust be taken in
international relations to put an end to such restrictions.
4.5 Looki ng. ahead.

Chapter 3 covered current devel opments in science; it

is now the turn of their non-nedical aspects.
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4.5.1 Pre-inplantation testing and the protection of the
pre-enbryo

Mich attention is currently focused on the in vitro
testing of human pre-enbryos for hereditary abnormalities.
This subject was discussed in section 3.4.2., in which it was
noted that the technique may in the future nmake the checking
of pre-enbryos for the presence of certain anonalies possible,
so that only those wi thout would be inplanted in the uterus.
Pre-inplantation testing may have advantages over the tests
now used |l ater in pregnancy. The procedure, which involves
renoving one or nore cells fromthe pre-enbryo for genetic
testing, is still in the experinental stage. It is not yet
known whether the renoval of cells can damage the pre-enbryo's
further devel opnment, and answering this question may very well
require research on human pre-enbryos.

In this section, we will consider whether
experinentation ainmed at devel oping safe and reliable
pre-inplantation tests is norally and |l egally perm ssible.

Most ethicists agree that although it nmay be the very earliest
stage of human devel opnent, the pre-enbryo has an intrinsic
val ue. There are, however, w de differences of opinion in our
society as to what extent it nerits or has a right to
protection. Sonme see it as no less entitled to protection than
a baby or indeed an adult; while not denying that a pre-enbryo
differs biologically froma newborn child, they regard this
difference as norally irrelevant. Qhers consider that the
right to protection develops with the devel opnent of the
unborn chil d.

In I egal terns, human beings, as holders of subjective
rights, do not enter the legal comunity until they are born.
Indeed, a stillborn child is not legally considered to have
exi sted. The foetus is thus not covered by the European
Convention on the Protection of Human Ri ghts and Fundanenta
Freedons, and the |egal significance of birth is underlined in
Article 2 of the Dutch Civil Code. That the |aw does not
recogni ze the foetus as a person does not nean that it has no
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status at all, although this has yet to be determned |egally.
The status of the foetus differs fromthat of naternal organs,
inthat it is nore independent; the legal literature refers to

the status nascendi of the foetus, starting fromthe nonent of
i mpl antation in the wonb.

According to the legal literature, the position of the
enbryo before inplantation - the pre-enbryo - can be described
as status potentialis (Le88); it does not yet have status
nascendi, but does have a potential for devel opnent not:
possessed by the separate sex cells. If life before birth is
considered to have a growing entitlenment to protection, then
the enbryo in statu potentiale nerits protection to sone
degree, but not necessarily to the sanme degree as the
i mpl anted enbryo in statu nascendi. Wth regard to the
duration of the status potentialis, there is no obvious reason
to distinguish between the pre-enbryo in vivo and in vitro.

The views of the nenbers of our committee differ on
the ethical issue of the pre-enbryo's right to protection. A
majority accepts the concept of a progressively growing right;
there is an obligation to protect the pre-enbryo, based on its
human origin and its potential to develop into a child, but
this is tenpered by the fact that its process of devel opnent
has only just begun. As the new life develops, so its right to
protection grows. (ne of the nenbers, however, consider that
he foetus - and a fortiori tje pre-enbryo - has a greater
right to protection than adults or older children, who have
i ndependent | i ves.

To assess the permissibility of experiments ainmed at
devel opi ng pre-inplantation tests for use on human
pre-enbryos, sone understanding is needed of the advances nade
in prenatal testing over the past twenty years. The purpose of
prenatal testing is to reach a diagnhosis at the earliest
possi ble point in the foetal devel opnental process, to
facilitate early abortion when this is desired. This approach
is consistent with a growing right to protection. Prenata
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testing previously relied on amiocentesis in the sixteenth to
ei ght eent h week of pregnancy; now, chorionic villus sanpling
enabl es chronosone, biochem cal and DNA anal yses to be done
fromthe tenth week. If the concept of a growing foetal right
to protection is accepted, then pre-inplantation testing would
represent a further step in the right direction, of
intervention as early as possible in foetal devel opnent.
Techni cal problens had to be solved in the devel opnment of
ami ocentesis and chorionic villus sanpling; this is nowthe
case for pre-inplantation testing, especially with regard to
the possibility that the technique itself m ght cause
abnormalities. Wiat is known about the safety of ammiocentesis
and chorionic villus sanpling is based mainly first on anina
experinentation and | ater on epi dem ol ogi cal studies on human
bei ngs. The same process is likely to be followed for
pre-inplantation tests, although sone research on human
pre-enbryos nmay be needed.

The use of 'excess' and specially-grown pre-enbryos,

As far as experinments for devel opnent of
pre-inplantation tests are permssible, there is no |egal
di stinction between the use of excess and specially-grown
pre-enbryos for that purpose; the origin of the pre-enbryo is
irrelevant to its legal status. This does not inply that it
would be legal to artificially create pre-enbryos; there is no
mention of this case in the statutes.

Ethically, there is a difference between experinents
on excess pre-enbryos and the creation of pre-enbryos purely
for experinental purposes. The fornmer takes advantage of the
exi stence of pre-enbryos produced in the course of treatnent
for infertility but not (or no |onger) useful for that
purpose, while the latter, the pre-enbryos are nmade only for
experinmental purposes, and were never intended for
i npl antation in the wonb.

(Cne of the nmenbers of our conmttee objects in
principle to both types of experinentation on pre-enbryos. The
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others hold divergent views as to whether the distinction
(between using excess pre-enbryos and deliberately creating
pre-enbryos for experinental purposes) is norally significant
enough to make the forner permssible but not the latter.
Sone nenbers see the creation of pre-enbryos only for use in
research as irreconcilable with the pre-enbryos’ right to
protection; they object less or not at all to the use of
excess pre-enbryos produced for |IW because these would have
been destroyed in any case. Yet other nenbers are prepared to
accept both types of experinentation, especially when, as
nenti oned above, the research is ainmed at answering questions
needed to hel p people.

The menbers who woul d accept experinments on
pre-enbryos in this framework woul d subject them as a
mninmum to the followng conditions (set out in the report by
the Health Council on artificial procreation, CR36).

Scientific conditions;

- The know edge sought mnust not be obtai nabl e by ot her
neans (for exanple, through ani mal experinentation).

- The pre-enbryo should not be allowed to continue
growth for longer than is necessary to answer the
question fornulated in the test protocol, and never

| onger than fourteen days after fertilization

(excluding any period during which its devel opment is

arrested).

- Pre-enbryos used for experinments nust not be inplanted,

Procedural conditions:
The nmenbers setting these conditions consider that

prior consent must be obtained fromthe persons providing the
reproductive cells, fromthe nedical ethics commttee of the
institution concerned, and fromthe Health Council's Central
Commttee on the Ethics of Medical Research.

.......

4.5.2 Cene therapy
The scientific aspects of intervention in the genone
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were considered in section 3.4.3; here other aspects are
considered. A distinction may be nade between interventions
for therapeutic purposes and for other purposes. Therapeutic
pur poses would be for the correction of hereditary
abnormalities. For a recessively inherited disorder, this

i nvol ves the introduction of a 'healthy copy of the gene in
cells if one (in sex-linked disorders) or two (in autosona
recessive di sorders) abnornmal genes are present. In dom nantly
inherited abnormalities, the abnormal gene woul d have to be
i nactivated. Non-therapeutic interventions would include
activation of the operation of a normal gene, or the

i ntroduction of new genes for a purpose other than the
prevention of disease (that is, for eugenic purposes).

Theoretically, either type of intervention could be
done on either somatic cells or germline cells (either sperm
or ova, or the undifferentiated pre-enbryo), but in practice
the latter is not a realistic possibility. If genetic
intervention were to involve pre-enbryos, links with the
i ssues considered in the previous section would be clear.
Firstly, diagnostic tests focused on the genes would have to
be done, before deliberate changes could be made to the
pr e-enbryoni c genone; pre-inplantation diagnosis of genetic
abnormalities is therefore a precondition for germline cel
t herapy. Secondly, the introduction of clinical germline cel
gene therapy woul d probably have to be preceded by
non-t herapeuti c research on human pre-enbryos to acquire
i nformati on about the safety of the technique. The previous
section considers the regul atory aspects of such
experinentation.

Genetic intervention which does not fall into these
categories woul d al so be possible as part of fundanenta
research

The potentially far-reaching consequences of
interventions in the human genone have stinul ated debate, in
this country and abroad, on the social acceptability of these
techni ques (P32, OrA84, F185, Fr85, GR86, Ro086, Ca87, La87
He87, EMRC88, Le88, W88, W¢89). The Council of Europe, for
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exanpl e, adopted a highly cautious attitude in 1982, in which
only certain therapeutic interventions in the genone were
consi dered, under certain conditions, to be perm ssible. In
the United States, the President's Conm ssion issued a report
in 1982 which specifies the conditions to be nmet before
perm ssion can be given for somatic-cell gene therapy
experinments to be done on human beings (PG3B2). This provides
for review and approval by ethics committees at vari ous
levels. In The Netherlands, the Conprehensive DNA Committee
found that somatic-cell gene therapy did not in principle
rai se any new et hical problens, but it rejected intervention
in the genone of germcells (BD383). The Health Council's
report on artificial procreation (G86) considered germline
cell gene therapy to be unacceptable, at least for the tine
bei ng, because of the great risk of nutagenesis and the |ack
of certainty as to the effectiveness of this kind of
treatment. In 1988, the Medical Research Councils of eleven
Eur opean countries, including The Netherlands, issued
recomrendati ons regardi ng gene therapy (EMR38): only
somati c-cell gene therapy, and not germline, should be
considered, but even in this field, experinments on hunman
bei ngs would not be justified as long as so many risks are
associated with the technique.

Somatic-cell gene therapy

This invol ves correcting abnormalities by adding, or
i nactivating, genes in body cells other than the spermor ova
(for exanple, in the blood-formng cells of the bone marrow,
see section 3.4.3.). Because of the enduring nature of the
change introduced, the procedure is anal ogous with organ
transplantation. Somatic-cell gene therapy is a conplex
treat ment which could considerably inprove the quality of
health. Its effect is limted to the individual patient, so
that the decision to have it can be seen as a matter of
personal choice. This is in principle no different from such
current treatnents as organ transpl antation.

The technique is presently at an early, experinenta
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stage. Wien consideration will be given to human gene-therapy
trials in The Netherlands, they will be regulated by the rules
for nedical experinments on human beings. They nust, for
exanpl e, include appropriate standards of care and observe all
rules on patients' rights; they will have to be approved by a
-medi cal ethics conmttee. In the light of the risks outlined
in section 3.4.2, however, we believe that additional
regul ati ons, concerning both scientific and procedural issues
will need to be applied until the experinental stage has been
passed. The Central Commttee on Medi cal Research Ethics,
recently established by m nisterial order and attached to the
Heal th Council, will have to review all experinents. Research
shoul d al so be nonitored continuously to ensure conpliance
with the protocols; proposed |egislation on nmedical
experinments provides for this procedure through the Central
Comm ttee.

When proposed experinents are being reviewd
particul ar attention nmust be given to scientific acceptability
and to safety; they nmust satisfy stringent conditions. Anmong
other points, it nust first be established, through animal and
invitro cell culture experinents, to a high degree of
certainty that:

- the introduction of a 'healthy' gene or the

i nactivation of a 'diseased" gene will not result in

unwant ed changes, which may for exanple initiate

cancer processes or otherw se disturb cell or tissue
met abolismin the treated cells' other genes, or in
their expression;

- the treated gene displays the desired pattern of
expr essi on.

Ohce the experinental stage has been passed, that is,
when risks have been reduced to an acceptable level and a
reasonabl e chance of success is ensured, we would not consider
somatic-cell gene therapy to differ in any significant way
fromother nedical treatnents. The generally-accepted rules
concerning therapy, such as the obligation for practitioners
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to provide information and to obtain the patient's consent,
will of course apply.

CGCermline cell gene therapy

This type of gene therapy (see also section 3.4.3.)

i nvol ves changes in the genes in spermor ova, or in the
pre-enbryo. It is nore radical than somatic-cell gene therapy,
because the changes introduced can be passed on to subsequent
generations. This therapy is not just a matter of persona

choi ce, because it potentially affects the individual's future
children and their descendants as well. The responsibility of
the present generation to future generations cones into play.
The purpose of gene therapy in germline cells, as for somatic
cells, is to elimnate disease. It would, however, appear to
be nore 'efficient’ than somatic-cell therapy; because the
changes introduced are transm ssi ble, the therapeutic effect
extends to subsequent generati ons.

A nunber of issues cone up in assessnent of the
acceptability of germline cell gene therapy. Firstly, there
is the matter of the right to inherit a genetic pattern not
altered by deliberate human action; in 1982, the Council of
Eur ope determ ned that respect for human dignity entailed the
recognition of such a right ((82). It added immediately,
however, that therapeutic intervention in the germline could
not be seen as violating this right. Reports in the recent
literature reject this reasoning, and condemrmn germline cel
gene therapy a priori as inconpatible with the human dignity
of future persons (Lo85 (Ca87). W do not believe that such an
a priori condemation is tenable; this therapy could indeed be
regarded as a manifestation of respect for human dignity.

Theoretically, the treatnment offers the possibility of
preventing serious suffering in future individuals, but a
major difficulty with intervention in the germline is that it
is inmpossible to predict all of its consequences. Ani nal
experinments have shown that the risks to the treated enbryos
are considerable; the enbryos rarely develop into viable
young, and those which do survive are often found to
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have serious abnormalities, probably as a result of the
genetic intervention. There may al so be |onger-termhealth

ri sks, such as an increased |ikelihood of cancer in subsequent
generati ons.

The risks associated with germline cell gene therapy
are such as to exclude any possibility of its clinical
application in the foreseeable future. Should further ani nmal
experimentation result in significant reduction of the risks
to the follow ng generations, however, sone authors have
suggested considering non-therapeutic |aboratory experinents
i nvolving altered human enbryos, aimed at obtaining a clearer
picture of the risks to future children. The stand taken by
this conmttee in the previous section on research on
di agnostic tests on pre-inplantati on enbryos al so applies
here. 1t is doubtful, however, whether research on human
enbryos woul d produce sufficiently reliable conclusions about
the risks, particularly the long-termrisks, of germline cel
gene therapy.

Before germline cell gene therapy - still purely
t heoretical - can be applied, pre-inplantation diagnosis wll
have to be done, and this is still being devel oped. Hereditary
defects will have to be detected before they can be corrected.
In nearly all cases, the germcells of the couple involved
wi || produce not only defective pre-enbryos but also
pre-enbryos free from the expected abnormality. Since risks
are associated with germline cell therapy, it may be
preferable to inplant only pre-enbryos free of the anonaly,
instead of attenpting to correct the defect with gene therapy.
On the other hand, selective inplantation inplies the
destruction of defective pre-enbryos, while correction of the
anomaly woul d avoid that destruction. The option to be
preferred will depend on whether priority is given to avoiding
unnecessary health risks to descendants, or pronoting the
chances for devel opnent of every enbryo, healthy or otherw se.

Further, it is not possible to distinguishclearly
bet ween therapeutic and non-therapeutic objectives in the
context of interfering with the genetic material of the germ
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cells, which makes it difficult to prevent m suse of the

know edge obtained for purposes not related to therapy.  her
objections to interference with the germcells include the
erosion of humanity's natural diversity, the uncertain
consequences for our biol ogical evolution, and the
impossibility of reversing the changes once they have been

i ntroduced. Qur position on non-therapeutic genetic
mani pul ation is made clear in the next section

Considering all of the points related to germline
cell gene therapy, we feel that the many uncertainties
surroundi ng the technique's safety constitute sufficient
grounds for urging a voluntary nmoratoriumon this type of
experimentation in human bei ngs.

4.5.3 CGenetic intervention for non-therapeutic purposes

In this section, the acceptability of genetic
intervention for other than therapeutic purposes is considered,

Non-t herapeutic interventions in somatic cells

It is conceivable that in the future it will be
possible to nodify somatic cells for non-therapeutic purposes.
To assess these possibilities, the distinction between disease
prevention and positive eugenics is inmportant. In the case of
the former, interference with bone marrow cells, for exanple
m ght decrease the chance of devel opi ng cancer for sone
people. Should it energe that the probability that a person
infected with HV wll develop AIDS is determned partly by a
genetic factor, then it m ght be reduced by altering or
elimnating that factor. Such applications - still entirely
theoretical - are not in principle unacceptable; although
disease is not elimnated, the individual's chances of
contracting a serious disease may be considerably reduced. |If
experinmental preventive genetic interventions in somatic cells
shoul d energe as a real option in the future, then, as for
experinents in somatic-cell gene therapy, the nerits should be
deci ded by wei ghing the advantages'against t he di sadvant ages
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(health risks) to the individuals concerned.

W would like to stress, however, that great
expectations should not be entertai ned regardi ng preventive
genetic intervention in somatic cells, particularly in
connection with abnornmalities (or the risk of then) determ ned
by multiple factors. The application of such techniques is
beyond the current horizon of science.

It is difficult to imagi ne what m ght be achi eved by
eugenic intervention in somatic cells, but should it becone
feasible in the future, we would urge great caution in its
use. Not only would such intervention serve no nedi cal
purpose, but it could expose healthy persons to major health
risks with no obvious benefits to offset them

Non-t herapeutic interventions in the germline

Regardi ng the acceptability of non-therapeutic
interventions in the germline, it should first be pointed out
that the objections to germline cell gene therapy in human
beings outlined in section 3.5.2 apply with even greater force
to interventions for non-therapeutic purposes. Should this
techni que ever prove to be feasible and safe (which is
presently far fromthe case) then in principle, it could be
ethically and legally acceptable precisely because of its
t herapeutic useful ness. The elimnation of disease would
justify intervention in human genetic material even if that
had unal t er abl e consequences for future generations. In the
absence of this justification, the intervention would be
regarded as unacceptable, particularly when its purpose was
eugenic. The current generation may not determne arbitrarily
the genetic patterns of its successors and any attenpt to
"grow individuals with characteristics that happen to be
valued in the present would be an illegitimte exercise of
power over future generations.

This rejection of non-therapeutic genetic
interventions in the germ line should be reconsidered only in
cases in which they can be denonstrated to be ained at
preventing disease (by correcting a genetically-deternined‘
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predi sposition to disease), and would not create short- or
| ong-term heal th risks.

Prof essor H D.C. Roscam Abbi ng
Chai r

GMWR de Wert
Secretary

E T M d sthoorn-Heim
Secretary
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ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Heredity and di sease

From the Health Council publication 'Het gen en de
geneeskunde' (Genes and nedicine), a report conpiled
by G Feenstra, The Hague, 1988.

In 1977, the Health Council estimated that half of all
deaths of children in the first year, and 20% of deaths in the
first fifteen years, were related to genetic abnormalities. In
The Net herl ands, approximately ten thousand children are born
every year with hereditary di sorders or congenital anonalies
of varying severity.

Heredi tary di sorders and congenital anomalies can be
caused by various factors. Congenital anomalies - defects
imediately identifiable at birth - may have a genetic basis,
but this is not necessarily the case. Inportant exceptions are
defects due to al cohol or drug abuse by the nother during
pregnancy, or to infections such as rubella and t oxopl asnosis
contracted during pregnancy.

Heredi tary di sorders, although they are al ways present
at birth may not be nmanifested imediately; indeed, somne

mani f est thenselves only well into adult |ife. Huntington's
chorea, for exanple, is a serious disease of the nervous
system whi ch does not develop until after the age of 30 or 40

Hereditary disorders and congenital anomalies may
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result froma defect in the nunber or the formof chronosones,
or in one or nore separate genes.

Human genetic material is present in every cell
grouped into 46 chronosones which in turn form23 pairs. All
but one pair are autosomal (that is, not sex chronosones),
while the two chronosones determ ning sex are designated as
pair 23. Fenal es have two X chronosones, and mal es one X and
one Y chronosone.

A wel I -known exanpl e of a chronosomal anomaly is
Down's syndrone, which results from the presence of three
instead of the normal two chronpbsonmes (trisony) of pair 21.
The abnormality results froman error in germcell division
before fertilization; it usually occurs in the ovumand is
nore common in ol der wonen, although errors in the production
of spermcells can also contribute to the occurrence of Down's
syndr one.

The 46 chronosones carry anong them at |east 50,000
genes, the basic units of DNA which determne, or code for,
the particular features of the individual. Hereditary
di sorders may be caused by defects in a single gene, or in
several genes at the sane tine.

Approximately four thousand disorders have so far been
attributed to defects in a single gene (nonogenic disorders);
al t hough each of these is rare, together they affect one
percent of all newborns.

Singl e-gene disorders fall into two groups, depending
on the node of transm ssion, which may be dom nant or
recessive. In dom nant transm ssion, the abnormal trait
overrides the normal, and the condition can be passed to the
child if only one of the parents has the abnormal gene. Each
child will then have a 50% chance of inheriting the affected
gene. A recessively-inherited condition, on the contrary, can
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only develop if both (healthy) parents have the abnornmal gene;
each child then has a risk of 25% of inheriting the affected
gene fromboth parents, and thus of devel opi ng the disease.

Si ngl e-gene di sorders can further be distinguished
according to whether the gene involved is on an autosone or a
sex chronosone. Commonly-occurring disorders in the latter
group are the X-linked recessive conditions such as
haenophi I i a and Duchenne's nuscul ar dystrophy. The di sorder
may be carried by a health woman and passed on to her sons,
who have a 50% chance of inheriting the condition. Her
daughters will be healthy but will have a 50% chance of
carrying the gene thensel ves.

In addition to the various single-gene conditions,
there is a nuch larger category of nmultifactorial hereditary
di sorders and congenital anonalies. Mst of these are still
poorly understood; it is assuned that several defective genes
are involved, or that there is detrinental interaction between
genetic constitution and environnmental influences, but
preci sely what happens and how is still [|argely unknown.
Exanpl es of such conditions include congenital heart defects,
spina bifida, juvenile-onset diabetes, epilepsy, rheumatism
certain nental diseases and cl ubfoot.

Not all disorders resulting fromgenetic defects are
inherited fromthe father or nother; children can suffer from
serious genetically-determ ned conditions even when neither
parent's genetic material shows any abnormality. This results
from spontaneous nutations in the germcells of one or the
ot her parent, and such changes cannot be predi cted.

Spont aneous nutations play an inportant role in sone
hereditary disorders; it is believed, for exanple, that twenty
percent of all single-gene conditions arise from new
mut ations; in the case of sone X-linked disorders the
proportion may be much higher, perhaps thirty percent.
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At this time, little is known with certainty about the
causes of new nut ations, although exposure to toxic substances
or ionizing or ultraviolet radiation and the effects of
viruses are thought to play a role. That new nutations do
arise inplies severe limtations on our ability to predict
and, if so desired, to prevent hereditary diseases.
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Centres for dinical Cenetics

Since 1979, seven organizations concerned with
clinical genetics have grown up in The Netherl ands; anpbng them
they operate eight centres. This becane possible with the
i ntroduction of social insurance coverage for postnatal
chronosone anal ysis, chemcal tests for hereditary netabolic
di sorders and ammiocentesis. In addition, grants were
avai | abl e under the Exceptional Medical Expenses Act to cover
genetic counselling in conplex cases and for postnatal enzyne
tests and prenatal biochemcal tests for hereditary netabolic
di sorders.

(d ose cooperation anong all the concerned parties over
a period of ten years has produced an organi zational structure
for clinical genetics in the Netherlands that stands as a
nodel for other countries.

The eight centres are closely linked to teaching
hospital s and/or university | aboratories, but are
organi zationally separate fromthem The centres have a
regional function and their nunber was determ ned by
internationally-accepted standards which stipulate, for
exanple, that one centre for genetic counselling is sufficient
for a region with a population of two mllion. Chemca
testing for hereditary netabolic disorders is also done in
these eight centres, while posfnatal chronosone analysis is
done not only in the eight university |aboratories but also in
a nunber of district |aboratories (Enschede, Ei ndhoven).
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Prenatal screening for chrompsomal anomalies and
neur al -tube defects (by testing al pha-foetoprotein levels in
amiotic fluid) is done in the university centres, while
ami ocentesis and chorionic-villus sanpling is done in a snall
nunmber of | ocal gynaecol ogi cal centres.

The indications for the various tests are stipul ated
rather precisely and the centres are asked to submt annua
reports on the nunbers of patients/carriers tested in the
different indicated groups, as well as the nunbers of
abnormalities detected. This gives the health insurance
organi zations and nedi cal advisers an idea, independently of
the granting of authorizations, of the trends in the nunbers
of activities. The anal yses reveal great simlarities anong
the centres in terns of indications, rates of diagnosis and
the nature of the issues handled in genetic counselling. There
are, however, quantitative differences anong the centres in
sone areas.

Quality control.

Quality control in clinical genetics is the subject of
regul ar structured consultations at the followi ng |evels:

- Nati onal meetings of genetic counsellors,
The nonthly nmeetings of clinical geneticists working
as genetic counsellors deal not only with diagnostic
questions for individual patients and famlies, but
also with professional matters, the criteria governing
their work, and approaches to clinical problens. Every
effort is made to achieve a consistent approach.

- Nat i onal neetings of cytogeneticists.
Meetings for cytogeneticists working on prenatal and
post natal chronosone anal ysis provide a forumnot only
for the exchange of information but also for the
setting of quality standards and of indications for
the different types of chronbsone anal ysis.
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The clinical application of DNA analysis is covered by
a national consulting group of Centres for Clinical
Cenetics, in which geneticists and nol ecul ar

bi ol ogi sts worki ng on such anal yses partici pate.
Grants are paid under the Exceptional Medical Expenses
Act to four of the Centres for Cinical Genetics (in
future, this may be extended to the other four as
well) for the devel opnent and clinical application of
DNA anal ysis. The use of this support is supervised by
a commttee of the Health I|nsurance Funds Counci l

This commttee deals, for exanple, with the
indications for testing, the demarcation between
clinical application and research, and estinates of
needs.

Recording genetic data in Centres for Clinical
Cenetics follows national regulations drawn up and
approved in 1983 by the Mnistry of Wlfare, Health
and Cultural Affairs. Certain of the Centres for
Clinical Cenetics use conputer systens to nmaintain
their records. Cooperation anong the Centres and the
Health Care Information Centre (SQ has led to the
establ i shnent of an organi zation to pronote

i nformati on managenent in the separate centres. These
devel opnents are nonitored by the commttee the Health
| nsurance Funds Council.
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ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Repor t nd r ndat i on

Cenetic counselling (Health Council report, 1977)

The work of the genetic counsellor is defined as the
di agnosi s of inherited abnormalities, the provision of
information on the risk of recurrence and the discussion of
t he consequences of increased risk, and of the preventive
nmeasures available. Inthe report it is stressed that the
pur pose of genetic counselling is to enable the people
directly concerned to reach the decisions nost suited to their
own interests and beliefs. Prenatal testing should be seen not
only as a way to prevent the birth of handi capped babi es but
also a way to offer hope to those at risk who m ght otherw se
not have dared to have children. Wen abnormalities have been
detected in prenatal tests, it is of course the couple who
nmust decide whether or not to term nate the pregnancy.
Finally, it is noted that to inprove genetic testing, a change
of attitude is necessary in (potential) clients as well as in
the experts; the former nust actively seek the best
information, while the latter must support themin that
process.

Screening for Congenital Metabolic D sorders (Health

Qouncil Report, 1979)
In this report, it is reconmended that screening for

congenital anomalies of the thyroid be incorporated into the
national screening system The possible advantages and
di sadvant ages of screening for hereditary diseases which
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cannot - at least, at present - be treated are al so discussed.
The advantages are that an early start can be nmade on the

medi cal and psychosocial care of both patient and famly, and
that with the help of tinely genetic counselling and
appropriate preventive steps, the birth of nore children with
the sane abnormality can be avoided. The di sadvantages are
that little hope can be offered to patient and parents, and
that parents are told about the fatal condition even though it
may be several years, even many, before the first synptons
appear. No definitive conclusion could be reached and a public
debate on the issue is advocat ed.

-------

The Ethics of GCenetic Counselling (Health Council,.

Report. 1980)

The various stages of genetic counselling are
described as a process of communication between counsellors
and clients in which, vital though the input of the expert is,
clients have conplete freedomto reach the final decisions for
thenselves. This inplies limts on the counsellor's function
and a clear recognition of the client's ow responsibility,
especially when, in addition to the client's own interests
whi ch are of course paramount, the interests of other
individuals, or the public in general, are at stake.

Artificial Procreation (Health Council Report. 1986)

This report covers the technical, psychosocial and
et hi cal aspects of the techniques of artificial procreation,
especially invitro fertilization (IVW) and artificial
insemnation by donor (AD. In the latter, it is recommended
that donors be tested for genetic risks; sperm banks may
refuse donors only on grounds of established genetic risk or
the presence of a transm ssible disorder. Mxing of sperm from
different donors is incorrect, because it would then be nearly
i npossible (or possible only with difficult and expensive
testing) to reconstruct the genetic background of the children
produced. Data which could identify individual donors should
be recorded with the protection of anonymty and should not be
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avai |l abl e to receiving parents or their children. Cenetic data
and certain general traits of the donor should be coded and
recorded so that they can be recalled separately from

i nformation specific to the individual; such data should be
avail able to recipients and their children. Specific
characteristics of the donor should not be recorded.

Wth regard to the experinmental use of pre-enbryos,
the position in the report assumes that every form of human
life, however early the stage, has an intrinsic val ue.
Neverthel ess, it is possible that other values and interests
out wei gh the val ue of the pre-enbryo. Wien the vital interests
of |arge nunbers of people are at stake, as in the case of
i nportant research which cannot be done using ani nmal enbryos
or in any other way, then consideration rmay be given, as an
exception, to the use of human pre-enbryos for research.
Because such research can only be done as an exception, it
nmust be governed by stringent conditions. The grow ng of
pre-enbryos especially for research would violate the right to
protection of a unique human life and is considered to be
nor al | y unaccept abl e.

A nunber of conditions are stipulated for somatic-cell
gene therapy. Gene therapy on the pre-enbryo is considered to
be inadm ssible, at |east for the present, on the grounds of
the uncertainty as to its effectiveness and of the high risk
of mutagenicity.

The Prevention of Congenital Abnormalities (nenorandum

of the Secretary of State for Welfare. Health and

Cultural Affairs.  1987) and The Prevention_ of

Congenital Abnormalities (further note, 1989)

This menorandum details current policy on the
prevention of congenital abnormalities, and delineates

governnent plans for the future. There is no specific
attention to ethical and psychosocial issues, but reference is
made to the present report; a nunber of points fromthe

menor andum are nonethel ess relevant. Cenetic counselling is
nmentioned as a nmeans of mnimzing norbidity and nortality
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rates. Specialized prenatal testing is aimed at both
prevention and, where possible, treatnent. Prenatal tests can
be used to detect disorders, inherited or otherwise, in the
foetus; term nation follow ng detection of a serious
congenital condition is regarded as secondary preventi on.
Prevention of congenital anomalies puts a heavy responsibility
on the parents, not least in the demand for a healthy
lifestyle, and the role to be played by the State in this area
is not obvious. It is noted that society at |arge favours
l[limtation of the State's influence with respect to
responsi bl e par ent hood.

Systematic records on the occurrence of congenita
anomalies in The Netherlands are a vital contribution to
prevention, while effective regulations to ensure the privacy
of such records are needed for both individual counselling and
for general research. Geat inportance is attached to the
devel opnent of initiatives in the area of the effectiveness
and the cost-effectiveness of nedical intervention.

The Secretary of State's further note (1989) anplifies
certain sections of the nenorandum The government rejects
entirely any policy of eugenics which would dimnish the
parent's own responsibility; the state has no role in
decisions relating to parenthood. The State does have a role
in ensuring that advances in nedicine are nade avail abl e,

t hrough experts and facilities, in the formof information for
parents. The role of the State also includes the protection of
t he handi capped and their famlies, as far as possible, from
any rejection by society.

Devel opnments in Human Cenetic Testing (Report of the

Steering Commttee on Scenarios for the Future of.

Health Care. 1988)

Cenetic testing can help to prevent disease, suffering
and expense. In sonme ways, individual freedomis enhanced,
al t hough the procedures can al so have adverse effects on the
wel fare, privacy and freedom of choice of citizens, and on
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certain coomunity val ues such as equality of opportunity and
soci al cohesion. The interests of individuals do not always
coincide with those of relatives, insurers, enployers and the
state. Wth the hel p of expert information and advice, all
concerned should arrive at a forward-1ooking policy on genetic
testing, whichwill lead to the gradual and cauti ous
introduction of new techniques. The report includes a nunber
of conclusions, for exanple that the governnent should create
a standing commttee to nonitor new devel opments in genetic
testing, pronote public debate and advi se health
prof essionals. The Steering Committee believes that such
functions would best be carried out by the Health Council (in
fact, they are already carried out by this council).
Legi sl ati on should be prepared to guarantee that data on the
genetic characteristics of individuals can be used only to
promote their own health or to prevent the birth of
handi capped children. Such | egislation should cover in
particul ar the inclusion of genetic testing in nmedical
exam nations for various purposes and in mass screening
programes. Finally, the inportance of public information
canpai gns on the scope, advantages and di sadvant ages of
genetic testing is stressed in the report.

Neur al -tube Defects (Health Council Report. 1988)

This report discusses the desirability of screening
all pregnant wonen in the Netherlands for neural -tube defects
in the foetus. Wile the seriousness and frequency of such
defects justifies preventive neasures, the introduction of
mass screening, to enable pregnant wonen who so wish to know
whet her their unborn child has such a defect, and then to
reach an informed decision about termnation, is not wthout
drawbacks. Some neural -tube defects will not be detected,
while relatively |large nunbers of pregnant wonmen will be
subjected to needl ess anxiety; the sumof these two factors
m ght eventual |y underm ne confidence in the screening
progranme, and perhaps even in prenatal testing of all Kkinds.
A majority of the nmenbers of the Conmittee on Neural -tube
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Defects felt that no final judgenment can be made at this tine,
and wish to see a pilot region designated in which maternal
serum AFP screening could be evaluated over a period of tw to
three years.
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The costs of serious hereditary disease

In this appendi x, sone aspects of the cost of early
di agnosi s are discussed, as well as of nedical care and
support associated with a serious hereditary disease,
illustrated with the exanple of Duchenne's nuscul ar dystrophy
(CMD) .

DW is a hereditary condition; the gene responsible
has a high nutation rate: in one patient in three the disorder
is the result of a newnutation, so that it could not have
been predicted nor the birth of the affected child prevented.
The disorder has a frequency of approximately one in 3,500
newborn mal es, which nmeans that there are about thirty new
patients every year in The Netherlands. It is fatal, nost
patients dying in early adulthood. The costs of nedical care
and support amount to approximately 50,000 guil ders per
patient per year. \Wnen are nearly always the carriers, and
~tests are usually done to identify as many carriers as
possible wthin the famlies of patients. The cost of carrier
screening is 3,000 guilders. Over the past three years, 618
wonen have been tested in Leyden, using DNA technol ogy; 269
were found to be carriers and 229 were shown not to be
carriers. The latter had no need to undergo further testing
and could have children without fear of their being affected
by DMD, which in the past was not possible. For the renaining
worren, it was inpossible to determ ne whether they were
carriers, but prenatal testing was still possible. Prenata
testing could also be offered to carriers. Each prenatal test
costs about 2,200 guilders. During the same period, prenatal
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DNA anal ysis was performed on 65 male foetuses; in thirty
cases, the foetus was found to be unaffected and healthy

babi es were born. Tests on male foetuses becane possible only
with the introduction of DNA analysis. The wonen who underwent
prenatal testing had all decided on termnation if the foetus
were to be affected.
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