
ABC ofClinical Genetics

SPECIAL ISSUES
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Various issues that arise during genetic
counselling need special consideration and are
briefly reviewed in this chapter. Consanguinity or
disputed paternity affect the assessment of
genetic risk, and families with genetic disorders
need to know about adoption and other
reproductive options. The study of twins has
proved valuable in determining the genetic
contribution to the aetiology ofmany disorders.
In some genetic conditions population screening
may be appropriate in the prevention or early
detection of disease. The overall approach to
genetic disorders raises various important ethical
issues, which need to be faced by the family, the
medical profession, and society.

mm Denote different disorders

Autosomal recessive disorders in a family with complex consanguinity.
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Consanguinity is a special problem in genetic counselling because of the
increased risk of autosomal recessive disorders. Everyone probably carries
at least one harmful autosomal recessive gene. In marriages between first
cousins the chance of a child inheriting the same recessive gene from both
parents that originated from one of the common grandparents and was
transmitted through both sides of the family is one in 64. A different
recessive gene may be similarly transmitted from the other common
grandparent so that the risk of homozygosity for a recessive disorder in the
child is one in 32.

Marriage between first cousins generally increases the risk of severe
abnormality and mortality in offspring, by 3-5% compared with that in the
general population. The increased risk associated with marriages between
second cousins is around 1%.

Marriage between first and second degree relatives is almost universally
illegal, although marriages between uncles and nieces occur in some Asian
countries. Marriage between third degree relatives (between cousins or half
uncles and nieces) is more common and permitted by law in many
countries.

The offspring of incestuous relationships are at high risk of severe
abnormality, mental retardation, and childhood death. Only about half of
the children born to first degree relatives are normal, and this has important
implications for termination of pregnancy or subsequent adoption.
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Paternity

AB

Non-paternity identified
by blood group antigens.

A

Paternity not excluded
by blood group antigens .

Clinical geneticists are sometimes asked to investigate disputed or
uncertain paternity, particularly now that parentage can be accurately
confirmed or excluded by DNA fingerprinting tests, which remove the
uncertainty previously associated with analysis of blood groups. Testing of
paternity, however, is not a clinical service, and disputed paternity remains
a strictly legal issue.

Non-paternity may be discovered coincidentally duringDNA testing of a
family to investigate a mendelian disorder. Though this information must
remain strictly confidential, it may substantially alter the risks to certain
members of the family and is therefore of great importance in subsequent
counselling.

Various reproductive options are available to couples for whom
pregnancy carries a high risk of abnormalities (box). The acceptability of
any of these possibilities is a personal decision of the couple.

Adoption
A couple at risk of transmitting a genetic disorder may wish to consider

adopting children as an alternative to pregnancy. The reduction in the
availability of babies and young children for adoption should be realised,
and, unfortunately, the presence of a genetic disorder in one of the couple
may make this option more difficult to achieve. A rigorous assessment is
made of prospective adoptive parents, and application takes at least a year.
The chances of successful adoption are greater for couples able to accept
older children or children with identified problems or handicaps.
A child placed for adoption may have a family history of a genetically

determined disease, such as schizophrenia, and this may indeed be the
reason for adoption. Some serious genetic disorders can be identified in
infancy, others may not become apparent until adult life. Assessing the risk
to the child before adoption is important, and adoptive parents should be
given appropriate information about the risks and their implications.
Generally, children with confirmed genetic disorders or those at risk should
not be considered to be unsuitable for adoption as many adoptive parents
elect to proceed with adoption after the possibilities for the child's future
have been discussed.
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0 70 between monozygous and dizygous twins but is
not completely reliable. Monozygosity-
resulting in twins of the same sex who look
alike-can be confirmed by investigating
inherited characteristics such as blood group
markers or DNA polymorphisms
(fingerprinting).

Dizygous twins may be familial and are more
0 Rare (<1%) common in blacks than in white Europeans.

Monozygous twins are seldom familial and have a
fairly constant incidence of04% of pregnancies.
Monozygous twin pregnancies are associated
with twice the risk of congenital malformation assingleton or dizygous twin pregnancies.

Twin fetuses discordant for Down's
syndrome (affected twin on right).

Twins share a common intrauterine environment, but though
monozygous twins are genetically identical, dizygous twins are no more
alike than any other pair of siblings. This provides the basis for studying
twins to determine the genetic contribution in various disorders, by
comparing the rates of concordance or discordance for a particular trait
between pairs of monozygous and dizygous twins. The rate of concordance
in monozygous twins is high for disorders in which genetic predisposition
plays a major part in the aetiology of the disease. The phenotypic variability
of genetic traits can be studied in monozygous twins, and the effect of a
shared intrauterine environment may be studied in dizygous twins.
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Reproductive options

Pregnancy
* With or without prenatal diagnosis

Insemination by donor
* Existing child with autosomal recessive disorder
* Husband has autosomal dominant disorder
* Husband has chromosomal abnormality leading
to infertility or recurrent spontaneous abortion

Ovum donation
* Wife has autosomal dominant or X linked
disorder
* Wife has chromosomal abnormality leading to
infertility or recurrent spontaneous abortion

Contraception
* Couples waiting for new medical developments

Sterilisation
* Couples whose family is complete

Twins
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Screening for genetic disorders
Screening programmes may be designed to diagnose genetic disorders or

to identify couples at risk oftransmitting genetic disorders to their children.
Screening tests must be sufficiently sensitive to avoid false negative results
and yet specific enough to avoid false positive results. To be employed on a
large scale the tests must also be safe, simple, and fairly inexpensive.

Screening for carriers Screening programmes need to confer benefits to individual subjects as well
Thalassaemia as to society and to be successful stigmatisation must be avoided.
Sickle cell disease
Tay-Sachs disease High risk subgroups ofthe population can be screened to identify carriers
Screening pregnancies at risk of recessive genes for a few disorders, notably, haemoglobinopathies and
Neural tube defect Tay-Sachs disease, and this allows prenatal diagnosis to be offered during
Down's syndrome pregnancy before the couple have an affected child. A screening programme
Neonatal screening for carriers of cystic fibrosis will be appropriate once a reliable test to detect
Phenylketonuria carriers is available.
Hypothyroidism

Screening during pregnancy for neural tube defect is offered by many
obstetric centres. Estimation ofmaternal serum a fetoprotein concentration
identifies over 90% of fetuses with anencephaly and around 80% of those
with open neural tube defect. Screening for Down's syndrome is generally
based on maternal age and does not identify all cases. A detection rate of
35% could be achieved if all women aged over 35 had amniocentesis during
their pregnancy. The rate of detection can be improved by incorporating
the results of measurements of serum a fetoprotein, unconjugated oestriol,
and human chorionic gonadotrophin concentrations with maternal age to

t t s give a composite risk value, but this refinement is not currently available as
a screening programme.

There are well established programmes for screening all neonates for
phenylketonuria and hypothyroidism, and early diagnosis and treatment is
successful in preventing mental retardation in the affected children. The
value of including other metabolic disorders in a screening programme
would depend on the incidence of the disorder and the prospect of altering
the prognosis by its early detection. Possible candidates include

Child of normal intelligence galactosaemia, maple syrup urine disease, and congenital adrenal
treated for phenylketonu ria. hyperplasia.

Ethical issues
Many ethical controversies occur in clinical genetics. Predictive genetic

testing, embryo research, and potential gene therapy are some that are
currently debated. New technologies often generate concern over their

a taged'Y potential application and safety. Widely publicised fears about the possible
id

a a danger of genetic engineering accidents have proved unfounded, and
,e,eat1C ,,6I'embr-JO I.Vv - "" " recombinant DNA technology now plays an important part in investigating

a iu4v 0*\ jk - genetic disease.

t'renata' Sc 's. ,. In clinical practice the preservation 1 pataient confidentiality may conflict

Prenatal~ ~ ~ pegany Pesnaconitinebotsuhisusiaywiey,ad:ti

with the need to disclose particular information to other family members. If
ellevC*ko~e a patient refuses to allow information about himself or herself to be

~l~<"~,eXese %Ue bi disclosed the doctor may have to break confidentiality to inform immediate
gtr'i~ , c relatives of their own risk of developing or transmitting a disorder. Moral

'K " dilemmas face many families with genetic disorders-for example, couples
may have to.make decisions about prenatal diagnosis and termination of
pregnancy. Personal convictions about such'issues vary widely, and it is
important that couples should be allowed to make their own decisions with
the help of non-directive medical information.

Dr HelenM Kingston, MD, is consultant clinical geneticist at St Mary's Hospital,
Manchester.

The illustration of the twin fetuses discordant for Down's syndrome was reproduced by kind
permission of Dr Dian Donnai, St Mary's Hospital, Manchester.
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