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Preface

Each time I look around in a scientific bookshop I think ‘‘why do people still write
more books?”’ '

The reason why I have nevertheless written the present book are, apart from vanity,
the following.

« During the last decade there have been impressive advances in the area of early
diagnosis and prenatal analysis and I thought it might be useful to put together the
available data for all genetic metabolic diseases that can now be detected in early
pregnancy. -

« For several years our department has had the pleasure of receiving a large number of
visiting scientists from many different countries who wanted to become acquainted
with the techniques of (micrc)biochemical analysis of cultured (hybrid) cells; 1
thought it might be useful for many others if details of these procedures were written
down.

« In the practice of clinical genetics and as secretary of an advisory committee to the
government on the organisation of early diagnosis, genetic counseling and prenatal
diagnosis, I learned that most clinicians knew too little about biochemistry, that
most biochemists had little idea about clinical heterogeneity and that both categories
could know more about cell genetics.

I have therefore tried to write a book on the clinical features, pathological
manifestations, biochemistry and (cell) genetic background of those metabolic diseases
that can be diagnosed by analysis of cultured (amniotic fluid) cells. In the Appendices
detailed information is given on methods allowing biochemical assays to be performed
on small numbers of or single cultured cells.

This book is not meant to be read as a whole. Instead, each chapter and often each
section is written in such a way that information can be derived more or less
independently from the rest. Those few heroes who will read the whole book might
therefore be annoyed by some duplication. I apologize to them, to my family and to
my colleagues in the lab, and I promise to go to bookshops again.

Hans Galjaard
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Chapter 1

Congenital Disease and (Infant)
- Mortality and Morbidity






1. General introduction

Less than a hundred years ago infant mortality was in the order of 120—150%00 in most
Western countries and as high as 200—300%0 in some poor rural areas and overpop-
ulated cities. During the last century, however, there has been some general improve-
ment but in developing countries in Africa, Latin-America and Asia with crude birth
rates of 40—45/1,000, infant mortality is still 120—140%0 (McNamara’s address to
MIT, 1977). It is clear that in these countries improvement of economic, social,
hygienic and nutritional conditions together with treatment and prevention of
infectious diseases, has the highest priority.

In most industrialized coun..ies, improvement of the living conditions has already
led to a decrease of infant mortality to 15—20%00 and differences between various socio-
economic groups have diminished. Health statistics in several of the wealthier countries
show that congenital disease has now become the major cause of infant mortality,
accounting for 25-35% of all infant deaths.

During the last decade, in the Western countries there has been increasing interest for
congenital disease and human genetics. This is not only true for experts in different
disciplines of medicine and psychosocial care but also for ethicists, lawyers, certain
managers of industry, administrators, politicians and the general public. This broad
interest seems to be due to a combination of factors:

e - Congenital disorders have not only become the major cause of infant mortality,
but are also responsible for a considerable proportion of infant morbidity.

e More and more couples want to limit their family size and no longer consider the
birth of a handicapped child as ‘‘something one has to accept’’. Instead, people
want extensive information about the risks of pregnancy and confinement and
about the various possibilities of preventing congenital handicaps.

e During the last decade there have been major developments in the methodology of
early diagnosis of patients and of carriers of genetic disease. In combination with
early treatment or with proper genetic counseling and prenatal monitoring
followed by selective abortion this has given new perspectives to people at risk.

e The increasing costs of health care have directed the attention of - many
governments towards programs that aim at the prevention of disorders which are
associated with long-term physical and/or mental handicaps. #

e Advances in basic research in molecular genetics, biochemistry and cell biology
have been quite impressive during the last decades. The result of this research has
given a better insight into the molecular basis of heredity and has led to new ways
of experimental manipulation of genetic material derived from different indi-
viduals and organisms.
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Not all developments in molecular research and clinical genetics have met with general
enthusiasm and during the last few years there has been much debate about the ethical
aspects and the possible dangers of some new methods and approaches. Although early
judgement of the (possible) practical and moral merits of important scientific and
clinical developments is valuable and necessary, some public discussions on human
genetics have also shown shortcomings. It nften seemed that emotional debate arose as
a result of publicity on different issucs which are not related but which have been mixed
up because they were not sufficiently understood. Within a relatively short period of
time people could read in nearly every newspaper or magazine: ‘‘that fetal sex and
genetic disease can be detected in utero’’... ‘‘gene has been synthesized in the
test-tube’’...*““mouse X human cell hybrids used for gene localization’’...“human
genes manipulated into bacteria’... and ‘‘first test-tube baby born’’. Who blames the
layman if (s)he becomes concerned about the future when such different developments
are brought into the same context? Another source of confusion is that some experts
emphasize too much the potentialities of their new method without mentioning suffi-
ciently its limitations.

In addition to new developments in basic research and clinical genetics we should
also pay attention te the question whether the already existing methods of diagnosis
and prevention of genetic disease are optimally used. There are still many children with
a congenital disease due to a well-defined chromosomal aberration or single gene
mutation, who die without proper diagnostic tests having been made. In institutes for
the mentally retarded 35—65% of the patients are still undiagnosed (Moser and Wolf,
1971; Crome and Stern, 1972; Costeff et al., 1972; McDonald, 1973; Crocker, cited by
Milunsky, 1975). Many patients with an adult variant of a genetic metabolic disease are
not identified as such when clinicians do not think of ‘‘the unusual’’ or when they
are not familiar with the modern methods of molecular diagnosis. In many instances
lack of expertise or facilities and insufficient collaboration between people from
various disciplines result in unnecessary delay in the diagnosis;. this in turn has the
danger that parents at risk will give birth to several affected children. Various studies

.indicate that even among parents of a child with a disease of recessive Mendeliast.~
inheritance 60—75% were not aware of their 1:4 recurrence risk (Taylor and MerrilE~"
1970; Sibinga and Friedman, 1971; McCrae et al., 1973; Hall et al., 1978). In most
areas only 5—25% of the couples at risk for a genetic disease which is detectable in
utero, are referred to a center for prenatal monitoring (see also Milunsky, 1976).
Altogether, there are enough reasons to pay more attention to the application of
available methods of early diagnosis and prevention of genetic disease. In the following
section some information will be given on incidences and recurrence risks of the various
categories of congenital disorders and the chapter will be completed with an
introduction to early diagnosis and prevention. »



