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ANNEX: A MODEL FOR MONITORING BIRTH DEFECTS

"PREVENTION AND CONTROL OF CONGENITAL ABNORMALITIES
IN HUNGARY"



- 1. INTRODUCTION

Congénital anomalies, defined as macroscopical morphological anomalies
present at birth, integrate the wider category of birth defects, together with mental
retardation of prenatal origin, inborn errors of metabolism, and other disorders, mainly
of genetic etiology. In an even wider scope, the congenital anomalies belong to the
group of diseases defined as non-communicable and chronic.

Even without actual data, it is reasonable to assume that developing
populations are more readily exposed to teratogenic agents due to deficiencies in
preventive systems, common to the ill-managed socio-political organizations, often
found in those countries. Consequently, in addition to the poorly understood
teratogenic risks of malnutrition and recurrent infections, rubella immunization is rare,
people reproduce at extreme ages and therefore run the social and obstetric risks of
adolescence, the risks of meiotic chromosome non-disjunction in advanced maternal
age, and the risks of gene mutation in advanced paternal age. Marketing licences are
casually handed out for drugs, pesticides, fertilizers and x-ray equipment and the
environment is left unprotected from agricultural and industrial pollutants. This
situation may be exemplified by the occurrence of Down syndrome, which is twice as
frequent in Latin-America as in the USA (1); or by the use of the drug thalidomide in
the early 1960s, when it was widely commercialized in most developing countries.

Even when the aetiology of most congenital anomalies remains unknown, a
certain proportion of them are due to well-recognized risk factors, and are therefore
avoidable. The concept of avoidable congenital anomalies is of great importance
since it implies the mora! concept of responsibility. In other words, when a baby is
born affected by an avoidable congenital anomaly, somebody is responsible for it:
either the society in general or the health system. The definition of avoidable birth
defects will largely depend upon the availability of technologies, which in turn is
related to the degree of development of that society. Nevertheless, even in
developing countries, at least 10% of all congenital anomaly-affected:cases may be
defined as avoidable since they may be easily prevented by primary basic measures,
for example, a mentally retarded microcephalic baby, due to prenatal exposure to an
unnecessary radioscopic examination, or a child with phocomelia due to thalidomide
administration to a leprosy patient whose pregnancy was overlooked.

These guidelines are intended to help in the organization, planning and running
of programmes for the monitoring of congenital anomalies, especially in developing
countries. General principles are given, and only a few variations are considered
within the broad variety of different ethnic, cultural, religious, political, economic and
health situations foreseen for the developing world. ‘



2. SITUATION ANALYSIS

The following information is necessary when proposing objectives and
strategies for the monitoring of congenital anomalies, as well as for the prevention of
birth defects in general.

2.1 DEMOGRAPHY

First of all, the problem has to be measured, defining the complexity of
the popuiation to be covered, including size, geographic distribution, social
stratification, ethnic sub-groups, etc.

Developing countries, for example, vary from less than one million
(Brunei Darussalam, Djibouti, Qatar), to more than one hundred million people
(Brazil, China, India). Some countries have their population concentrated in
only one large city (Argentina, Qatar, Uruguay), white others have their people
scattered over very large territories (Botswana, Sudan, Zaire). This type of
information may frequently be obtained from censuses or vital and health
statistics. In some cases, local data may be unreliable or non-existent. It is
then better to use information from international agencies, which is usually
based on adjusted estimates.

2.2 BIRTH RATES

Since congenital anomalies are birth defects, the more specific body of
data is, obviously, that of birth rate statistics.

A birth defect monitoring programme necessarily deals with birth
statistics and family planning. Standing national policies on population and
family planning have to be identified, documented and taken into consideration.

Most developing countries are at present undergoing marked changes in
their geographic distribution of population and birth and mortality rates,
including internal migration patterns. These trends have to be taken into
consideration when planning future actions, since short-range prospectives
such as a decade, for instance, may have to deal with quite a different
situation from the existing one. Furthermore, trends also have to be
considered for estimating present data. More or less sophisticated information,
such as stillbirth rates by maternal age and parity, usually takes more than five
years to be analyzed and published, which makes it obsolete and not suitable
for practical use.

The absolute number of births per year, as well as its distribution, will
tell us how many babies will have to be observed, where and how.
Surveillance of very small birth series, i.e., less than 20 000 per year, would
only call for very simpie organization, but complete verification and long
periods of observation would be required for valid statistical analysis. On the
contrary, very large birth series, i.e., more than one million per year, would
demand a degree of complexity and efficiency from the programmes which is
seldom available in the developing world. On the other hand, only limited
samples could be included, so that information could be made available within
a year.

The proportion of institutional births is usually high in urban, and low in
rural areas. Strategies for monitoring congenital anomalies will differ widely
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from one situation to the other. Therefore, it is important to record the
following information: ’ ‘

- Proportlon of hospltal blrths discriminated by city or, geographuc area if
large differences exist;

- Main hospital systems in operation for maternity services: federal,
state, municipal, social security, etc., and proportion of births within each of
them;

- Hospitals concentrating on births: for instance, number of annual births
in the 50 larger lying-in hospitals;

- ‘Existence and extension of efficient programmes of rural health
operating in the country.

Stillbirths constitute a difficult problem in developing countries. They
are common, under-reported and poorly examined. Stillbirth frequency (2%) is
usually double that of the developed world (below 1%), being a good indicator
of socioeconomic conditions and level of prenata! care. Stillbirths concentrate
a sizable proportion of birth defects; the rate of congenital anomalies is three
times higher than among live births. This frequency is much higher for some
congenital anomaly types, such as anencephaly, half of which occur in
stillbirths. As a consequence, epidemiological studies and prevention
programmes for anencephaly cannot be based only on live birth material. The
registry of stillbirths in vital and health statistics, as well as their causal
diagnosis, are usually highly deficient. Most stillbirths are never examined by
medical personnel, and even in university hospitals the shortage of trained
pathologists makes the diagnosis of internal congenital anomalies very
infrequent. :

Maternal age is, undoubtedly, the demographic variable that most
influences the frequency of congenital anomalies. Extreme reproductive ages
in women - adolescent and elder motherhood - are strongly correlated with the
occurrence rate of congenital anomalies in general, and with some specific
diagnostic groups, such as chromosome anomalies in mothers over 35 years of
age. Maternal age distribution of births, usually given by five-year intervals,
are essential to plan preventive actions against congenital anomalies. Paternal
age distribution is not so important due to its lower reliability, and its biological
importance is being much weaker than that of maternal age.

2.3 MORTALITY

' As previously stated, not only present figures but also recent trends are
important for situation analysis.

Infant mortality rate is one of the most important pieces of information
within this context because the value of the rate is usually correlated with a
given composmon of causes. In the case of the congenital anomalies, this
group of causes of infantile death starts to appear in the statistics when the
_rate is lower than 40/1 000, and it reaches the status of first cause when the
rate falls below 20/1 000. All developed countries are in the latter situation,
while most developing countries have infant mortality rates higher than 40,
with only a few of them being in the more privileged range of 20 to 40/1 000.
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Perinatal mortality rates, and frequency of autopsy, are also important
for programming. A system operating in a country with very few pathologists
in its hospitals will obviously not cover most of the internal congenital
anomalies, since they are not revealed by routine physical examinations.

2.4 RESOURCES

Since the programme to be operated needs to be inexpensive, most
activities will be better executed within the framework of already working
systems. Suitable systems may exist in a wide variety of institutional ‘
contexts, and they may belong to governmental, private or international
organizations. They may operate at the national, state, municipal or any other
community level. They may belong to the basic structures of health,
education, environmental control and others.

Health and education structures are the ones most frequently willing to
collaborate with maternal and child health actions. Sometimes, however,
available networks for environmental control or labour unions may serve to deal
with specific reproductive risk factors, mainly if they relate to environmental or
occupational exposures. The situation will obviously vary from place to place,
but the basic strategy remains the same, namely, to implement simple
preventive actions through taking advantage of the available organizations.

The available resources for several health specialties also have to be
evaluated. Medical geneticists, with their clinical, cytogenetic and biochemical
facilities, will be needed for diagnosis and genetic counselling. Paediatric
surgery, physical and mental rehabilitation will be needed for the control of
congenital anomalies.

The existence of registries or programmes focused on other non-
communicable disorders, particularly cancer, cannot be ignored. They usually
have several methodological similarities with registries of congenital anomalies,
and many risk factors are shared in common for carcinogenesis, mutagenesis
and teratogenesis.

2.5 HETEROGENEITY

The coexistence of two or more stratified social classes is a frequent
phenomenon of developing countries. They are population sub-groups with
well-defined economical, cultural and ethnic characteristics, with quite different
rates for natality, infant mortality and illiteracy, sometimes even having
different geographic distributions as well. Furthermore, since social classes
may also be associated with stratified, and to some extent inbred, ethnic
groups, they differ in the rate of exposure to the main types of both
environmental and genetic risk factors for birth defects. It is therefore
necessary to take such heterogeneity into account when analysing the
situation of the population to be monitored.

Obviously, the lower social class is expected to be proportionally much
larger than the higher one. Nevertheless, this may vary largely from one
developing country to the other, as in the case of Uruguay where the lower
class represents only half of the country’s population (2). The higher social
group, usually represented by a so-called middle class, has most characteristics
in common with that of any developed country. Even though a numerical
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minority, this group will weigh heavily in decision-making for it also represents
the ruling class of the country. ’

2.6 LOCAL NEEDS AND INTERESTS

The person, organization or institution that is first interested in arranging
a programme for the monitoring of congenital anomalies is also an important
piece of information to be taken into account. In other words, who you are,
and what are the conditioning reasons that lead you to be interested in starting
a programme of this type, will shape the type of activities to be started, at
least in the immediate stage. o

The initiative may start from a specialist interested in the subject. In
many cases this will be a medical geneticist willing to exert his/her activity at
the population level. In others, less frequently, he/she will be a public health
specialist working in maternal and child health, an epidemiologist, a paediatric
surgeon, etc.

The initiative may or may not be boosted by an occasional rumour of an
unusual event. This may be a suspected epidemic of a given congenital
anomaly type {(most frequently anencephaly), a sub-population exposed to a
potential teratogenic agent (i.e., widely disseminated agrotoxics in a given rural
area), an industrial accident (chemical or radioactive), etc. Any of these
circumstances may encourage the establishment of a congenital anomaly
programme, and it will be necessary to answer the immediate questions, in the
short term, and to establish a permanent, solid programme, in the long term.
Both situations have to be considered when deciding on objectives and
strategies.



3. OBJECTIVES

Obviously, the general objective of the programme will be the prevention and
control of the congenital anomalies, which is equally valid for all countries. The
specific objectives, however, need to be compatible with the specific needs already
identified during the situation analysis.

Specific objectives are to be precisely defined according to local needs and
available resources, always within a broader scope such as that of epidemiological
research and the prevention of birth defects. The strict and limited objective of
monitoring congenital anomalies is not enough to justify the enormous task of
building up a complete register.

One of the first goals should be to find answers to the emerging questions that
prompted the programme to be established. This could either be a rumour or a
proven emergency, concerning either a time and/or space cluster, for either a type of
congenital anomaly or a risk factor. Meeting this goai would undoubtedly benefit
local support to the programme in the long term.
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METHODOLOGY
4.1 BASIC FRAMEWORK .

The monitoring of frequencies of birth defects is aimed at the
surveillance of new teratogens. This methodology is capable of promptly:
recognizing more or less sudden changes in the frequency of a given type of
congenital anomaly, which could serve as an indicator of a new causal agent
having been introduced in the environment. This recognition is based on the
comparison of currently observed frequencies against expected values derived
from previous periods. Therefore, the method cannot identify long-standing
teratogens, whose effects are incorporated into the expected figures in use.
Long-standing teratogens, such as genetic causes, can only be revealed in
comparison with similarly collected data in other communities. This is better
performed when comparisons are made among different geographic areas
within the same monitoring system.

A hospital-based system with voluntary reporting from motivated
persons is preferable to any population-based, compulsory reporting,
institutional organization. Developing countries, often unstable from political
and institutional standpoints, have large and complex systems which are not
viable, and therefore reliable vital or health statistics are not always available.

Full ceverage of the surveyed population is not mandatory as long as
comparable expected and observed frequencies are used. Thus the starting of
a limited system, operating, for instance, in a few large maternity hospitals of a
single city, is advisable. Then, after satisfactory operation for a couple of
years or more, it can be extended to other hospitals in the country.

In order to ensure the quality of the data, the person in charge of
examining all newborns should be the reporting officer, and shouid be actively
involved in the monitoring programme.

The International Clearinghouse for Birth Defects Monitoring Systems
(ICBDMS) (3) can be contacted at the following address for expert advice on
how to organize and start up a programme, and/or, if the programme is already
operating, to become a member: International Centre for Birth Defects, 2 via
Sabotino, 1-00195 Rome, ltaly. Telephone: +39 6 370.1905, fax: +39 6
370.1904, E-Mail mc2459@mclink.it.

Further principles for monitoring may be found in the literature (4,15),
while specific considerations for developing countries exist elsewhere (2,22).

A hospital-based system, voluntary reporting, personal, non-institutional
organization, limited coverage and research funding compose the basic
framework recommended for monitoring birth defects in developing countries.
Obviously, such a basic frame may experience many variations. What follows
is just a sample list of them.

4.2 COHORT APPROACH

This is the minimal complexity suitable for monitoring birth defects. It
considers only a few variables, all of them registered also for the whole birth
sample (See 7.3.1). These variables were chosen because they are essential in
the interpretation of congenital anomaly frequencies and, pragmatically,
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because they are usually found in the hospital birth records. This approach is
named "cohort™ because it allows us to estimate the frequency of affected
individuals among the different degrees for each variable, comparable to the
classic exposed/non-exposed categories.

Since prompt monthly tabulation of data for all births is rather difficult
to establish, it is recommended to enter each hospital in the programme under
this simpler cohort approach. After one year of work, as long as it has been
shown to produce suitable data concerning continuity, determination of
malformation and reliability of information, this approach can be upgraded to
the case-control mode of work. This change from the cohort to the case-
control mode may not be possible in some cases, for instance, in very large
and poorly structured maternity departments where only one motivated
physician is in charge of reporting malformations, or in most private, high class
hospitals where delivering mothers cannot be questioned in depth by the
physician.

4.3 CASE-CONTROL APPROACH

This approach fully embraces the cohort mode, but in addition offers
information on about 50 different risk factors under a case-control model.

Samples of operational rules, forms and computer records for this
approach appear in Chapter 7. However, while all details are given for the
cohort approach, only a general view is offered of the case-control mode. This
is due not only to space limitations, but also to the fact that many variables
will have to be created for each country and each situation in a different way.

For instance, while maternal age is universally a prime risk factor and
quinquennial intervals are more or less acceptable for most situations, race,
education, occupation and other important risk factors need to be looked at
from different angies in different populations. Let us look at a few of them.

RACE. Some populations are homogeneous, in which case it may not
be worthwhile to record this variable at all because it does not vary. Such is
the case of Mexico where most of the population are Mestizos of Amerindian
and Spanish origin.

A second example is that of a homogeneous population having one or
two easy identifiable ethnic minorities, such as Spain, having a majority of
Spaniards and a minority of Gypsies. In this case, the native category of
Spaniards is quite heterogeneous from the racial standpoint. However, the
place of birth of parents and grandparents allows a clear distinction to be made
because of the rather low mobility of the population at large. A question about
belonging to the minority or minorities is, in this case, enough.

A third situation is that of countries with several races which are rather
stratified, allowing the identification of discrete, isolated sub-groups that are
easily identified by colour, surname, language, etc. Such is the case of the
USA, where a newborn baby may be classified into one of a few alternatives
such as White, Black, Spanish and Other.

A fourth situation is that of countries like Brazil and most of the
Caribbean islands, which differ from the USA because the racial stratification is
not so marked. However, newborn babies can still be reasonably fitted into
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discrete categories by considering some intermediate states such as those of
light and dark mulattos. :

Finally, there are some much more complex situations like those faced
by the ECLAMC (Estudio Colaborativo Latino Americano de Malformaciones
Congenitas - Latin American Collaborative Study of Congenital Malformations)
in Latin America, including different areas representing all the four above-
mentioned populations, plus a highly admixture of other racial groups not
identified by external conspicuous signs as those of skin colour or language.
For these situations the proposal is to consider ethnic extraction or background
rather than discrete categories of race. The approach employed by ECLAMC
takes eight races resulting in 266 combinations (please see 7.1.3).

EDUCATION. The educational level of both parents is carefully treated
in the ECLAMC because it is a sensitive indicator of socio-cultural-economic
status within an unequal society such as that of Latin America. Obviously, this
could not be the case for other populations, where two large intervals may be
enough. ‘ ‘

" OCCUPATION. The occupational level, in the example of ECLAMC, is
another indicator of socio-cultural-economic status. Since a large majority of
mothers in Latin America do not work outside their homes, it is not worthwhile
collecting data for the identification of occupational exposures based on
occupational activities, since these are too complex to collect, handle and
analyse. ‘

BREEDING INDICATORS. Parental consanguinity, place of birth and last
names of parents and grandparents are valuable and accessible items of
information concerning the breeding structure of the newborn sample. Inbred
sub-populations are frequent findings in developing countries, often interrelated
with other variables such as race, parental ages and social level.

DRUGS AND OTHER PRENATAL EXPOSURES. Underdeveloped
populations usually have poor quality of medical care, drugs are administered
without medical prescription and, even if they are, medical records are almost
non-existent. Special attention should therefore be given to this group of risk
factors. ‘
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5. PROCEDURES

5.1 DATA COLLECTION
5.1.1  AFFECTED BIRTHS

Register all types of congenital anomalies. New, unknown
teratogens may affect any, unknown developmental process in any,
unknown way. Do not restrict the observation to a limited set of
defects by excluding some groups as minor, internal or deformities.
Working definitions are often too subtle, and there is always time to set
your limits at the time of data retrieval and data analysis.

Collect descriptions of anomalies. Do not use check lists and
do not accept reporting by means of simple denominations. On the one
hand, many nomenclatures, such as phocomelia or gastroschisis, are
incorrectly used most of the time while, on the other, epidemiological
emergencies may involve types of anomaly which are unknown
beforehand. Thus thalidomide produced transverse, intercalary limb
reductions, and retinoids resulted in cono-trunca! heart defects. These
two types of anomaly could only be identified by those programmes
which worked with verbatim descriptions or with descriptions coded
within diagnostic categories at a higher level of specification.

According to previous experiences, new teratogens are
expected to produce a hitherto unknown pattern of two or more
anomalies. So, the multiple malformed infants have to be carefully
described and registered, particularly in developing countries, where
complementary information such as cytogenetic, radiological or even
pathological is seldom available.

Extend monitoring to perinatal deaths and low birthweight
births. This information may be easily available within the monitoring
programme and will increase the sensitivity of surveying teratogens,
mainly when dealing with small samples, for example, 20 000 births a
year or less.

5.1.2  ALL BIRTHS

Collect data on denominators, risk factors and other variables
needed for monitoring, in view of the unreliability of vital, health and
other statistics. Information should be recorded on the examined birth
sample, distinguishing those characteristics usually found in the log-
book of any delivery-room, such as survival, sex, birthweight, twinning,
maternal age and parity order. These are valuable for the interpretation
of the observed frequencies of birth defects.

Examine and register ali births, still and live, weighing 500
grams or more (from about 23 weeks of gestation). Develop a
systematic way to examine the stillbirths, at least by external, clinical
inspection, which may be done by the same person reporting the live
births: paediatrician, midwife, nurse, etc.

Hospitals should report on a monthly basis, and should include
the number of examined births as well as information on observed
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malformed infants. "Hospital/month"™ will therefore be the reporting unit
for the analysis of time-space distribution of congenital anomaly
frequencies. These units on the one hand permit "hospitals™ to be
pooled from several standpoints, whether geographically (region, state,
city, latitude, longitude, altitude}, socio-economically (free, pre-paid,
direct-paid service) or by observational complexity level (university

. affiliation or not). On the other hand, "months™ may form a time series
for the analysis of secular trends or seasonal variations.

Data on the hospital monthly report should at least include the
following information, given separately for live and still births:

Survival: Discharge from neonatal unit: alive or dead

Sex: : Male, female, intersex
Birth-weight: In 500 gram intervals
" Twinning: Yes or no, and types of pairs by sexes
Maternal age: In five-year intervals
Parity ' '
(Gestational

order): - 1,2,3...,10 or more
5.1.3 RISK FACTORS

As stated before, the lack of reliable data for the population
obliges the monitoring system to construct a data base oriented
towards the understanding of unusual observations that may arise in the
frequency of congenital anomalies.

This necessitates carrying out special inquiries which are time-
consuming, so we recommend the collection of data on risk factors
from selected samples, for instance, through a case-control approach.

Since 2-3% of all births are expected to be affected by a
congenital anomaly, depending upon working definitions, a one-to-one
matched control group, for instance, will generate an overload of work
estimated to involve approximately 5% of all births (2.5% cases and
2.5% controls). If we allow 15 minutes for each interview, this would
add up to a little more than six hours of extra work every month for a
maternity hospital with 6 000 annual births.

Controls, in this case, will serve the double purpose of being
matched controls as well as a sub-sample representation of the birth
population. However, since no working hypothesis is available ‘
beforehand, the control group has to be constructed rather as a fishing
net than as a hook. Likewise, the set of risk factors to be compared are
not meant to identify the cause of an eventual malformation cluster, but
rather to delineate the cluster, facilitating the proposal of a specific
hypothesis to be tested. These considerations should be borne in mind
when interpreting. results.

The recommended list of risk factors will vary from one
population to another. Please see 7.1.3 as an example.
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5.2 ROUTINE ANALYSIS OF DATA

The birth prevalence rates for a selected group of congenital anomaly
types as collected during a given period should be selected for reference.
Expected values will then be derived from this baseline. The baseline series
should include at least 20 000 births, collected over a period of two years or
more. Fewer than 20 000 births will provide a very small sample even for the
common anomaly types, such as anencephaly or cleft lip, which are observed
in one in a thousand births, making the derived expected values quite
imprecise. On the other hand, less than two years of initial registration may be
affected by the incomplete rate of verification that usually affects most
monitoring systems when they start operating.

Speed is important in monitoring since the number of births to be
affected by a new teratogen will depend upon the speed of the reporting and-
analysis of data, followed by that of the identification and removal of the
teratogen itself. Monthly monitored periods are ideal, quarterly ones are
acceptable and annual ones are unacceptable. The lapse between the
occurrence of a birth and its inclusion for tabulation and analysis should not be
longer than one monitored period, namely, 30-60 days for monthly periods and
90-180 days for quarterly ones.

However, speed must be balanced with data quality. Since monthly
and even quarterly data have usually not yet been validated, they should be
considered as provisional data. Annual analysis should also be performed in
order to include final data in larger samples. This annual routine needs to be
performed not later than one year after the end of the year under
consideration.

The data observed every month, quarter and year have to be coded,
recorded, validated and analyzed. Coding of congenital anomalies has to
contain sufficient details to allow for the handling of congenital anomaly types
with as much detail as is given in the original verbal description.

The ICD-9-BPA classification system is quite appropriate. This is the
ICD-9 with a fifth expanding digit, produced by the British Paediatric
Association. However, once a certain experience has been acquired, an "ad-
hoc" own classification system may be preferred. If so, it would need to be
easily transiated into ICD-9 codes in order to allow for international exchange
of data; otherwise the system is condemned to isolation..

Observed and expected compared values for each congenital anomaly
type in each monitored period will be expressed as observed/expected ratios
with 95% or 99% confidence limits, which normally have to include the unity.
This would be the case for most operating systems. Nevertheless, a wide
variety of statistical methods exist, and in each situation the best available
methodology should be chosen. Some systems can deal with very small
sample sizes, others may deal with variable denominators and so on (4).

The efficiency of congenital anomaly monitoring is greatly enhanced if
the system is involved in an international regular exchange of data. For
instance, a significant excess of cases of cleft lip in a given country at a given
month may just be a random fluctuation. But if more than the expected cases
for the same congenital anomaly type should be reported at the same time
from two other countries, an alarm should immediately be sounded. Most new
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chemicals are commercialized by multinational companies and more or less
simultaneously introduced into the market in several parts of the world.” A new
teratogen may well produce several simultaneous micro-epidemics for a given
congenital anomaly type as in the theoretical situation mentioned here.

5.3 STATISTICAL TECHNIQUES

Even though the statistical techniques available for monitoring birth .
defects fall outside the scope of these guidelines, a couple of
recommendations may be given for the specific situation of starting a
monitoring system in a developing country. ‘

One is the use of the Poisson distribution, appropriate for rare events,
as all malformation types are, which offer fewer less than 50 cases observed
" per period in most situations. A Poisson distribution table may be easily
handled by a medical officer having only a basic knowledge of statistics, and
even in the absence of any electronic equipment. ‘

A second is the use of an epidemiological package such as EPINFO,
mainly for those programmes with scarce human resources as regards
statistics and computing. EPINFO readily handles data from the most common
data bases and interacts with a mapping programme called EPI-MAP. EPINFO
is not copyright protected and, together with a detailed manual, may be
obtained from the Center for Disease Control, 1600 Clifton Road, Atlanta
GA 30333, USA. ‘

Finally, a basic bibliography on statistical techniques for monitoring birth
defects will include references (5-10).
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6. OTHER PREVENTIVE ACTIVITIES

OBJECTIVES: The monitoring of teratogens, and the concentration of maternal
age within the lowest risk group from 20 to 29 years, should be included within the
main specific objectives in most situations.

6.1 LEVELS OF PREVENTION

PRIMARY: Conception of congenital anomalies avoided. Mainly based
on the identification and control of populations exposed to risk factors. This is
the first approach to be considered even when immediate effects are not to be
expected.

SECONDARY: Birth of congenital anomalies avoided. Mainly based on
the prenatal diagnosis of congenital anomalies, and subsequent selective
interruption of gestation. Only recommended when the main primary
preventive measures have already been taken and their objectives fulfilled, and
as long as induced abortion is accepted by the community. High efficiency to
be expected in preventing some congenital anomaly types, mainly
chromosomal anomalies.

TERTIARY: Born congenital anomalies corrected. Early diagnosis and
timely treatment. Provisions for this should be taken under any circumstance.
Reasonable efficiency is expected in preventing some congenital anomaly
types, mainly those subject to efficient rehabilitation.

6.2 THE OPPORTUNITY FOR EACH LEVEL OF PREVENTION

The first approach to the prevention of congenital anomalies should be
that at the primary level, since otherwise measures of prenatal secondary
prevention would not be feasible at all. This point can be better understood by
the analysis of data concerning the prevention of mongolism (Down syndrome),
which is not only the most frequent chromosome anomaly but also one of the
most frequent types of congenital anomaly.

Taking two comparable sets of data, with full verification of Down
syndrome, one from the city of Atlanta in the USA and the other from South
America, it can be shown that the maternal age group older than 34 years
contributes to 5% of all births in Atlanta and 10% of them in South America
(1). As a consequence, if the widely accepted policy in most developed
countries indicating chromosomal prenatal diagnosis for pregnancies of women
aged 35 or older should be recommended in South America, the generated
demand would largely exceed the capacity for dealing with it. Not even highly
developed countries are able to offer chromosomal prenatal diagnosis for 10%
of total pregnancies which, in the case of the city of Atlanta, would imply
more than 3 000 prenatal cytogenetic examinations per year. Needless to say,
this proposal is unthinkabie for the developing countries.

In spite of this, prenatal searching for chromosomal anomalies in
pregnancies at 35 years of age or more is being carried out in many developing
countries as a regular clinical practice. Obviously, this is done outside of any
organized programme, and only for the benefit of the higher social classes.

The developed world has followed a more sensible pattern, even if this
has been the result of a natural evolution rather than of wise planning. At
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first, birth rates were reduced, mainly at the expense of the extreme
reproductive ages. Then, chromosome prenatal diagnosis programmes were
installed for the small proportion of pregnancies remaining at high maternal
ages. This strategy is to be recommended for the developing countries.

Since the maternal age group older than 34 years accounts for almost
half of the expected number of cases of Down syndrome (1), it constitutes an
obvious target group for the primary prevention of Down syndrome and other
congenital anomalies. For instance, in most developing countries a reduction
by half in the number of pregnancies in women older than 34, would
automatically imply the primary prevention of one quarter of all Down
syndrome cases, among other benefits. As this goal can be reached by dealing
with only 10% of births, it will not have any significant demographic impact
and will therefore be acceptable as a purely health measure, independently of
what the population policy may be.

It is necessary to recognize that primary preventive actions wili only be
effective in the long run if they are mainly based on educating the general
public, and on changes of attitudes and life-styles. If prenatal secondary
prevention is not feasible, postnatal tertiary prevention has to be started from
the beginning.

Postnatal tertiary preventive measures may be started immediately - and
it is advisable to do it this way - not only because of their high impact on the
medical care for this type of disease but also because it will produce short-
term measurable changes in their prevalence rates.

Acceptance of induced abortion in a country is quite important when

- planning strategies for prevention. This is a very complex subject. Attitudes
have to be objectively and specifically identified, recorded and respected. At
least three levels are to be considered. One is the country legislation for
induced abortions, which is a clear-cut fact and simple to record. The second
is the attitude of the various religions that may be recognized in the country.
This is also objective, and problems may arise in getting to know about
minority religious groups. The third level is the cultural one, which in some
cases may differ largely from the legal and religious ones. Cultural attitudes
are difficult to evaluate, and may even be subjected to bias from the ideology
of the person or group in charge of the evaluation. No matter how difficult it
may be to obtain, this information is essential for programming.

6.3 PRIMARY PREVENTION
6.3.1  SURVEILLANCE AND A TASK FORCE

‘ It is of great importance to establish a systematic and
permanent surveillance of congenital anomalies and their risk factors in
order to have a day-to-day view of the situation in the area.

Even when the monitoring of congenital anomalies is an
important part of the broader activity of surveillance, several limitations
must be recognized in monitoring, mainly in developing countries. One
is that it seldom covers the whole population, and the other is its low
sensitivity in detecting geographic clusters and slow time changes.
Monitoring should therefore be complemented by other simple activities
that can extend coverage and detect endemics and trends.
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Within this context, surveillance is oriented towards the
suspicion of unusual epidemiological events. It is highly sensitive but
poorly specific because it is aimed at the proposal of testable working
hypotheses, so provision must also be made for fast and efficient
evaluation of generated suspicions.

The recommended strategy for such evaluations in developing
countries is the establishment of a task force, to be permanently on-call,
capable of testing suspected population exposures to teratogenic agents
or suspected epidemics, and even endemics, for congenital anomalies.

The formation of a task force could be the best way of
developing limited human resources. It would ideally be integrated by a
dysmorphologist or clinical geneticist, an epidemiologist and/or
statistician, and an environmentalist. Members of this task force may
work in different institutions and even in different parts of the country.
They must be ready to be transferred to any part of the country within a
couple of days. They should follow a pre-established protocol and
produce a written report after a one-day site visit. The written report
must conclude whether the suspected unusual situation (epidemic,
accident, etc.) is true or not. If it is true, the next immediate steps are
recommended.

Members of the task force should meet at least once a year in
order to evaluate their activities and produce an annual report. To
maintain its competence, the task force must operate in the field at
least four times a year. For this reason, and because this type of
epidemiological emergency call may be scarce in developing countries,
particularly during the first years of operation, two main
recommendations are made. One is not to operate more than one task
force in each country. The other is to work-out simulated situations,
based on local realities.

The task force, when dealing with problems at the population
level, will have to work with the institutional network of the country,
mainly within the health and environmental systems. Consequently, the
task force cannot be organized on an individual basis, as is
recommended here for other preventive activities.

6.3.1.1 LOCAL PROBLEMS

Probably the first activity for any newly established
programme for the prevention of congenital anomalies has to
be to solve the urgent local problems already identified during
situation analysis. These can vary widely, from a local industry
polluting the water with organic mercury to a high frequency of
neural tube defects of unknown cause.

6.3.1.2 RUMOUR EVALUATION

The systematic evaluation of rumours concerning
congenital anomalies and their risk factors is a simple type of
activity, quite suitable for developing countries. This approach
has already been tested in several areas of the world, the best
known being the cluster investigation of the California Birth
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Defects Monitoring Programme (11,12). Any type of
unconfirmed story regarding any aspect of the epidemiology of
congenital anomalies is registered and evaluated in a
standardized way. Most of these rumours will not be
confirmed after a short initial investigation. The small
proportion of them with any suspected evidence will require
further studies.

The initial investigation of a rumour should be
aimed at a more precise definition and delineation of it, and
should be easily solved by mail. A rumour about an unusually
high frequency for a given congenital anomaly type in a given
geographic area, for instance, should trigger a request for a list
of patients with that congenital anomaly, specifying their dates
and places of birth. The request may be directed to the source
of the rumour, to a local health officer, to a local school
teacher, etc. That simple set of data will allow us to define
the denominators. These can be easily estimated after
definition of a geographic area (based on birth-places of cases),
and a time period (based on birth-dates of cases).

The annual publication of the rumours detected and
evaluated, with a brief conclusion for each of them, will
stimulate the reporting of future rumours. This primary activity
in surveillance has the great-advantage of having no limitations
in coverage. It can be extended to the whole country and will
include all sub-population groups in stratified societies and all
age-groups. The latter is of great importance since the
monitoring of congenital anomalies is based on birth prevalence
‘rates, and post-natal follow-ups are not feasible in developing
countries. Therefore, congenital anomaly monitoring will not
detect an epidemic of rubella embryopathy, whose
manifestations (cataracts, deafness, mental retardation and
congenital heart disease) are mainly post-natal. A rumour may,
however, provide the first hint of it.

6.3.1.3 OCCUPATIONAL RISKS

Reproductive risks related to chemical or radiation
exposure in working places constitute a defined area of
activities. Investigators are best carried out in connection with
industrial organizations, labour unions and governmental
bodies. In these situations, a risk factor will be postulated as a
working hypothesis. Most studies will probably have a case-
control approach, designed according to the specific risk-factor
" and to the available sample size (13).

6.3.1.4 ENVIRONMENTAL RISKS

Environmental risk-factors are much more difficult
to study than the occupational ones, mainly because exposed
and unexposed population groups are not as easily defined.
Nevertheless, the programme must be prepared to deal with
requests to evaluate and control reproductive defects occurring
in populations supposedly exposed to some type of agricultural
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or industrial pollutant. Environmental concerns are frequent
today even in developing countries. ’

MEDICAL SERVICES
6.3.2.1 GENETIC COUNSELLING

. Medical genetic clinics, in developing countries,
usually function as dysmorphology services with the support of
a cytogenetic laboratory. Patients seldom seek this type of
service for genetic counseliing, but simply for diagnosis.
Spontaneous demand for genetic counselling is rare where
reproduction is mostly unplanned. On the other hand, patients
are usually screened because of morphological anomalies, since
biochemical errors go undiagnosed through lack of suitable
laboratory and programme facilities.

Consequently, no great impact on the prevention of
congenital anomalies is to be expected from genetic
counselling since most diseases with a high familial recurrence
risk remain undiagnosed and most families do not seek this
counselling.

Medical genetic clinics are best employed when
involved in programmes of prospective genetic counselling at
the population ievel. This activity is most effective when
focused on a defined anomaly type or risk factor. In that case,
medical genetic clinics will no longer work only on demand,
waiting for patients to come to them, but will be actively
involved in health programmes delivered to the community.

6.3.2.2 TERATOGENIC INFORMATION SERVICE

A teratogenic information service is something like
a toxicology information service dealing with reproductive
toxicity. It serves to clarify questions related to the potential
teratogenicity of any kind of agents: chemicals, radiations,
infections, etc. Centres of this type at present operating in
developed countries vary widely. Their characteristics are:

- They are directed to pregnant women and
obstetricians.

- Consultations are mainly made by telephone.

- Service is either given in the form of information or
as medical advice.

- Service is delivered by medically qualified
specialists, or by clerical personnel with the support
of a data-base.

- Follow-up of consuitations may or may not be
done.
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- - Answers may be based on a computerized data-
‘ - base, consultation books or just medical
experience.

Even when there is no doubt that the teratogenic
information services play an important role in the primary
prevention of congenital anomalies, they can face serious
limitations in developing countries. The low proportion of the
population served by telephones and the difficulty of keeping
up to date with the literature are probably the most evident
drawbacks. However, in certain cases, mainly when the
conditions are -appropriate for it, this type of service should be
stimulated. Appropriate conditions include: a high proportion
of urban population, a widespread telephone network and,
most importantly, the availability of specialized human
resources.

When planning a teratogenic information service,
the following facilities will have to be provided:

- One specialized physician, and one clerical post

- One direct telephone line (extensions are seldom
efficient in developing countries)’

; One desk-top PC with a 30 Mb hard disk

- Funds for books, subscriptions and other sources of
‘ up-to-date data.

6.3.3 CO-PARTICIPATION WITH OTHER PROGRAMMES

The great importance of simple preventive actions inserted into
other activities is further stressed in Chapter 8. Two.major primary
preventive measures will be included:

RUBELLA VACCINATION. Most developed countries have
adopted either the selective strategy of vaccinating females in their pre-
reproductive ages, or the mass vaccination of young infants. In
developing countries, the approach has to be pragmatic, combining both
mass and selective immunization whenever the vaccine is available.
Developing countries do not usually have the background information,
nor the operational infrastructure to follow a single strategy. Besides,
even European countries differ in their rubella vaccination strategies -
nowadays, indicating that no ideal scheme can as yet be identified
(16,17). -

PERI-CONCEPTIONAL MULTI-VITAMIN SUPPLEMENTATION.

- Even when the protective effect against the occurrence of neural tube
defects of peri-conceptional multi-vitamin supplementation is still
unproved, mainly due to the interplay of several confounding factors, its
use is actually quite widespread in the developed world due to its low
cost and low. risk. Folic acid, which seems to be the main protective
component, is usually synthesized in appropriate amounts within the
intestinal tract of those. tropical populations having enough green leaves
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in their diet. There is no indication for higher prevalence rates of neural
tube defects in developing countries. This preventive activity seems to
have a more logical indication in non-tropical developing countries. The
main obstacle to this preventive activity is the need for carefully
planned pregnancies, which are very rare in developing countries, in
order to start vitamin supplementation before conception (18,19).

6.3.4 DEMOGRAPHIC INTERVENTION

~ Two main target areas can be identified within the
demographic risk factors for congenital anomalies in developing
countries: advanced reproductive ages, and high degrees of inbreeding.

" Advanced maternal age, defined as older than 35 years, is the
most important demographic risk factor. The activities directed to this
group will be included in the education of the general population. In
some circumstances, as when a strong populational policy of some kind
exists, it will be necessary to participate with demographic institutional
structures. However, as stated before, the small proportion at risk and
the tremendous risk value in the group aged over 34 define the problem
and the activities to solve it as being essentially medical rather than
political or demographic.

Inbreeding may be an important risk factor in some countries,
or in subpopulations within a country. Inbred populations have to be
investigated in order to define their genetic structure, with emphasis on
two main characteristics. One is the relative impact of close and
remote genealogical links on the total degree of inbreeding. The other is
the cause for the inbreeding.

The first question is not very difficult to answer, and specific
genetic research projects based on pedigree, surname and marital
distance analysis have to be stimulated. The strategies to help in the
breaking of genetic isolation will be quite different if the mean
inbreeding is largely dependent upon a high proportion of remote
consanguineous links or, on the contrary, by a smalil proportion of very
close consanguineous matings.

The study of the cause for a given populational group being
inbred can be much more complicated than that. From a very simplistic
point of view, two extreme situations may exist. That of geographic
isolation, which could easily be solved by opening up a highway or
operating a regular boat service; and that of cultural isolation based on
beliefs and ways of life that are different from and incompatible with
the surrounding population. This latter situation cannot be helped by
any type of intervention other than education in order to keep people
informed of the facts.

6.3.5 EDUCATION
6.3.5.1 IN THE HEALTH SYSTEM
Prevention of birth defects should be included in

the curricula of medical and nursing schools. There is no real
need to create departments of genetics, but the most
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important notions about the causes of congenital anomalies
and their prevention should be incorporated into regular’
courses of epidemiology, obstetrics and gynaecology, and
paediatrics. :

Practising physicians, nurses, and other health
workers should be continuously instructed about risk factors
for congenital anomalies. Particular emphasis must be given to
those risks that could be classified as iatrogenic, namely the
unnecessary prescription of medication and the use of ionizing
radiation on women of reproductive age. Pregnancy risks are
well-known and understood in general. However, the high risk
during the first four weeks of gestation, when the pregnancy
has not yet been recognized, is frequently overlooked even
within the medical profession.

Prenatal exposure to ionizing radiation is a well-
proven cause of mental retardation and microcephaly (20,21).
When members of the health system operating X-ray
equipment are properly instructed about the risks involved for
women of reproductive age, effective prevention can be
expected.

Unfortunately, the same cannot be said for the use
of medications. In most developing countries, drugs are easily
sold over the counter with almost no control. Self-prescription
is the rule. Education concerning perinatal risks must therefore
be addressed to the general public rather than to the health
system. ‘

6.3.5.2 TO THE PUBLIC

Educational activities directed to the general public
are of great importance. Appropriate communication channels
and language have to be employed. Written brochures, very
popular in developed countries, will have little effect in areas
with a high rate of functional illiteracy or even with poor
reading habits. Radio and television would in such cases have
a much greater impact. However, care must be taken not to
generate unnecessary anxiety. Whenever possible, available
communication channels should be used, incorporating specific
modules of information to be verbally transmitted through the
network of grammar school teachers, religious orders, health
workers, etc. This strategy has the advantage of reaching the
desired target group at lower cost and with less effort. The
content of the educational campaigns should include the most
urgent problems locally, advanced reproductive ages,
consanguinity and inbreeding, and prenatal lifestyles: alcohol,
tobacco and diet.

‘The importance of primary prenatal medical care
should also be stressed in this context since almost all
obstetrical complications constitute risk factors for congenital
anomalies in general.
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6.4 SECONDARY PRENATAL PREVENTION

As mentioned before, the preventive role of secondary, prenatal
activities will largely depend upon local acceptance and legislation concerning
induced abortion.

SERUM ALPHA-FETOPROTEIN SCREENING incorporated into routine
prenatal medical care around the 16th week of gestation is a low-cost strategy
for the prevention of neural tube defects. Depending upon the local situation,
the screening could be offered to all pregnant women or just to a selected
high-risk group, i.e., women who have already had an affected child with
anencephaly or spina bifida, or women living in an area with a high prevalence
rate for this congenital anomaly group (23).

SERUM TEST FOR DOWN SYNDROME - Maternal serum tests for NTD
and chromosome anomalies have the advantage of being non-invasive and of
low cost, which makes them suitable for clinical and screening use. The so-
called triple test determines the levels of seric alpha-fetoprotein (AFP),
chorionic gonadotropin and unconjugated estriol. While elevated AFP indicates
high risk for neural tube defects, gastroschisis and other body-wall defects,
low levels of AFP, together with the other two above-mentioned biochemical
markers plus maternal age and some ecographic data (biparietal diameter,
femur length), may be translated into a priori risk figures by easily available
formulae (24).

FETAL CYTOGENETIC SCREENING, either by first trimester chorionic
villus sampling or by second trimester amniotic fluid culture, is a technically
more complicated approach. Therefore, high-risk groups should be carefully
selected within two main categories. One is pregnancy at an advanced age,
and the other is a positive family history for chromosomal anomaly, including
women with chromosomal rearrangements. Advanced age may be defined as
40 years or older which, in developing countries, would include from 2 to 3 %
of all pregnancies and would detect from 20 to 30 % of all chromosomal
anomalies, Down syndrome being, obviously, the most frequent one.

PRENATAL ULTRA-SONOGRAPHY is commonly used nowadays even in
developing countries. Many congenital anomalies can be detected by this
inexpensive and safe technology, from isolated defects such as anencephaly to
complicated syndromes such as most skeletal dysplasias. Its main limitation is
that its diagnostic ability is restricted to the late stages of pregnancy, when
induced abortion is no longer possible. However, the prenatal diagnosis of a
congenital anomaly may serve other purposes, i.e., the pregnant woman could
attend a high-complexity hospital for sophisticated neonatal treatment such as
neuro-surgery for a hydrocephalus or a pacemaker for a complete atrio-
ventricular block.

6.5 TERTIARY POSTNATAL PREVENTION

ORGANIZATION. The most important point here is to organize available
resources in order to make more rational use of them. Organization is always
problematic in developing countries, where the anarchic use of resources is
usually more serious than shortage of resources. For this reason, organization
for the treatment and rehabilitation of congenital anomalies may be improved
by the voluntary participation of selected specialists in the country, as well as
through the activities of private parents’ associations.
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THE NEONATAL SCREENING OF SUB-LUXATED HIPS is one of the
simple techniques to be recommended. The Ortolani manoeuvre can be’
performed very well by para-medical personnel in order to extend its coverage.
When the Ortolani manoeuvre is carefully executed, one in' 300 newborn -
infants is expected to show an abnormal result. Those cases are simply
treated by hip abduction posture by means of extra diapers during the first
three months of life,. and a radiological examination (the first) is done at that
age. In spite of the large proportion of false positive results (about 90%) and
also of false negative ones (two-thirds), the simplicity of the test and the
postural treatment, as well as the severity of the anomaly being prevented
(that is, fully dislocated hips) makes this screening advisabie, mainly in
developing countries where the complicated and inefficient surgical treatment
being avoided is much more risky than in developed countries (25).

NEONATAL ECHO-CARDIOGRAPHY is a widespread technique available
in many hospitals in developing countries. This is such a revolutionary
- development in neonatal medicine that the epidemiology of most congenital
heart disease types is only now becoming evident. Having this diagnostic tool
available and with proper organization to concentrate cases for medical and
surgical treatment in a few highly specialized centres in the country, this very
frequent congenital anomaly type can be reasonably controlled.

6.6 COLLABORATION: INTEGRATED ACTIVITIES

Congenital anomaly preventive measures are more effective if they are
. integrated into a general programme, no matter how modest that programme
may be.

. .- A recommended strategy is to invite different specialists and institutions
to collaborate with the CONGENITAL ANOMALY PREVENTIVE PROGRAMME.
An executive meeting should be convened in order to outline objectives,
strategies and activities. Whenever possible, a routine annual meeting should
be held to evaluate the results and to adjust the operation of the programme.
This approach will give the involved specialists that sense of participation that
is needed to guarantee their long-term effective collaboration. Developing

“countries have scarce human resources, and it is therefore essential to get the
most out of everybody

Integrated activmes do reinforce each other’s potential. For the most
. important objectives, for example to reduce births to mothers aged over 40, a
“multiple approach will be required, operating simultaneously on different fronts:
education, demography, public health and so forth.



7. SAMPLES OF DATA MANAGEMENT

7.1

REPORTING FORMS:

7.1.1

FOR TOTAL BIRTHS

HOSPITAL

VARIABLE

MONTH
CATEGORY

I_:—

YEAR DOCTOR

LIVE-BIRTHS

P TE———SSSEE—..
T ————————

STILL-BIRTHS

Sex

Male

Female _

Intersex

n ifi

| Total

Discharge

Alive

Dead

Unspecified

Autopsy

Yes

No

Unspecified

Twin Pairs

Male/Male

Female/Femal
Male/Female

Qther (Specify)

Higher (Specify)

Weight (Kg)

500 - 999

1000 - 1499

1500 - 1999

2000 - 2499

2500 - 2999

3000 - 3499

3500 - 3999

4000 - 4499

5000 - +

Unspecified

Maternal Age

=19

20 - 24

25 - 29

30 - 34

35 - 39

40 - 44

45 +

Unknown

Parity

Sad
=4
+

Unknown




28

7.1.2 MALFORMED BIRTHS IN COHORT MODE

‘WRITE HOSPITAL CASE BIRTH DATE
MATERNAL AGE PARITY : WEIGHT
CHECK | BIRTH { JALIVE { ISTILL
‘ SEX { JMALE { JFEMALE  ( )INTERSEX
DISCHARGE ( JALIVE ~ ( ISTILL
AUTOPSY { INO (")YES
1 TWINNING { INO ( )YES: SEX __ MALFORMED ( INO ( JYES

WRITE | DESCRIBE EACH CONGENITAL ANOMALY:
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MALFORMED AND CONTROL BIRTHS IN CASE/CONTROL
MODE

HOSPITAL / / CASE / / BIRTH DATE / /
CASE{ ) CONTROL ( ) NEXT ( )} NOT NEXT, OF:
HISTORY #:
MOTHER’S NAME
AND ADDRESS:
NAME OF DOCTOR:
1 2 3 4 CODES
BIRTH { JALIVE ( )STILL
SEX { JMALE { }FEMALE { JINTERSEX
DISCHARGE { JALIVE { ISTILL
AUTOPSY { INO { )YES
TWINNING { INO { )YES: Specify co-twin below
PRESENTATION ( JCEPHAL { JPODAL { JOTHER
DELIVERY { )JSPONT { JFORCEPS ( )JCESAREAN { JOTHER
NON-MALFORMED CO-TWIN:
ORDER { JFIRST { )SECOND ( )JOTHER
BIRTH { JALIVE { )STILL
SEX { JMALE { JFEMALE
DISCHARGE { JALIVE { )STiLL
PRESENTATION ( JCEPHAL { JPODAL { JOTHER
DELIVERY { JSPONT ( JFORCEPS ( )JCESAREAN { JOTHER
WEIGHT (Kg) .
WEIGHT (Kg) DATE OF LAST MENSTRUATION / /
DESCRIBE EACH CONGENITAL ANOMALY:
DIAGNOSTIC EVIDENCES:
( )Clinical [ MXray { )Untrasound { )Surgery ( )JAutopsy ( )Other
CORD Length/cm ____ Vessels ____ Loops ___ Knots ____ Other ___
PLACENTA Weight/g ____ Other
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Continued ...

SIBSHIP: C
112131415617 1819 {10!

11}

S T

I I T I
DAY O I Y

I T

I S S O T

: ALL FROM SAME FATHER: ()Yes ()No: Specify

- MATING DATE |__ |

‘CONCEIVE EASILY: { )Yes { JNo { )Had studies { )Had treatments

| PARENTS:
|MOTHER | FATHER

AGE

LAST NAME

STATE

| ]

] : !

BIRTH PLACE: CITY ] !
| |
COUNTRY | J

Y N T S G -

BIRTH PLACE (COUNTRY}:
OF GRAND-FATHER 1 ]

OF GRAND-MOQOTHER | ]

-

EDUCATION
None: llliterate
Literate
Primary: Incomplete
Complete
Secondary: Incomplete
Complete
Tertiary: Incomplete
Complete

o~ —— o~ — —
— — - —— - ——
o~ — o~ — o~
— v — — ———

OCCUPATION
Housewife
Unemployed
Labour-Unskilled
Labour-Skilled
Labour-Independent
Clerk
Employer
Professional

o o~ v~ — —
— v — ——— — -
o~ i~ —
— ——— — —— ——

FAMILY:

MALFORMED RELATIVE { )No ( )Yes: Specify with pedigree
PARENTAL CONSANGUINITY { WNo ( )Yes: Specify with pedigree

INDICATE PEDIGREE:
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Continued ...

ETHNIC EXTRACTION (check all relevant boxes)

)European-Latin
)European-Non Latin
Jews

)Natives

)Arabs

)Blacks

FIRST TRIMESTER OF PREGNANCY:

ILLNESSES - ACUTE
ILLNESSES - CHRONIC .
VACCINES

RADIATION

DRUGS

VAGINAL BLEEDING

OTHER

YES NO SPECIFICATIONS MONTH

7.2 PROCEDURE RULES

The procedures manual used by the ECLAMC, written in Spanish and
Portuguese, is avaiiable upon request to Dr E.E. Castilla, ECLAMC/GENETICA/
FIOCRUZ, C.P. 926, Rio de Janeiro, 20010-970 Brazil (fax: + 55 21 590
3495).
7.3 STRUCTURE AND CODES FOR THREE MAIN RECORDS

7.3.1 BIRTHS

This record stores the information reported in the form
presented in 7.1.1. Each record is one hospitai/one month.
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7.3.1.1 ITS STRUCTURE
NS = Not Specified
FIELD NAME TYPE WIDTH | COMMENTS
o1 SPITAL Char 3
02 YEAR Char 2
03 MONTH Char 2 Registry identification
LIVEBIRTHS
04 MASCNV Num 3 Male
05 FEMENV Num 3 Female
06 INTENV Num 1 Intersex
07 NOESNV Num 4 NS ettt e SEX
08 EDNV1 Num 3 -19:
09 EDNV2 Num 3 20-24:
10 EDNV3 Num 3 25-29:
1 EDNV4 Num 3 30-34:
12 EDNVS Num 3 35-39:
13 EDNV6 Num 2 40-44.
14 EDNV?7 Num 2 45-49:
15 EDNVNE Num 4 BOF vvevee e MATERNAL AGE
16 MULNV Num 2 Twi borns:
17 MMNV Num 1 P:i’:': :nen‘lllv: oms:
18 FFMV Num 1 Pairs FF:
19 MFNV Num 1 Pairs MF:
20 OTNV Num 1 Pairs others: :
21 TRINV Num 1 Triplets, B1C.: « « o oot v i TWINNING
23 MUERTONE | Num 4 NS vttt ettt s DISCHARGE
24 PENV1 Num 2 0500-0999:
25 PENV2 Num 2 1000-1499:
26 PENV3 Num 2 1500-1999:
27 PENV4 Num 3 2000-2499:
28 PENVS Num 3 2500-2999:
29 PENV6 Num 3 3000-3499:
30 PENV7 Num 3 3500-3999:
31 PENVS Num 2 4000-4499:
32 PENV9 Num 2 4500-4999:
.33 PENV10 Num 2 5000 +
34 PENVNE Num 4 NS Lttt it i e e WEIGHT
.35 MALFNV Num 2 YOS oo MALFORMED
36 AUTNV Num 2 YOS o ivviiie e AUTOPSIES
37 GRANV1 Num 3 1
38 GRANV2 Num 3 2
39 GRANV3 Num 3 3
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FIELD NAME TYPE WIDTH | COMMENTS

40 GRANV4 Num 3 4

41 GRANVS Num 3 5

42 GRANV6 Num 2 6

43 GRANV?7 Num 2 7

44 GRANVS Num 2 8

45 GRANVY Num 2 9

46 GRANV10 Num 2 10

47 GRANVNE Num 4 NS .. e e PARITY
STILLBIRTHS

48 MASCNM Num 3 Male

49 FEMENM Num 3 Female

50 INTENM Num 1 Intersex

51 NOESNM Num 4 NS e e SEX

52 EDNM1 Num 3 - 19

53 EDNM2 Num 3 20-24

54 EDNM3 Num 3 25-29

55 EDNM4 Num 3 30-34

56 EDNM5 Num 3 35-39

57 EDNM6 Num 2 40-44

58 EDNM7 Num 2 45-49

59 EDNMNE Num 4 5O 4 it MATERNAL AGE

60 MULNM Num 2 Twin newborns

61 MMNM Num 1 Pairs MM

62 FFMM Num 1 Pairs FF

63 MFNM Num 1 Pairs MF

64 OTNM Num 1 Pairs Others

65 TRINM Num 1 Triplets, @tC. . .. .........ccou..... TWINNING

66 PENM1 Num 2 0500-0999

67 PENM2 Num 2 1000-1499

68 PENM3 Num 3 1500-1999

69 PENM4 Num 3 2000-2499

70 PENM5 Num 3 2500-2999

71 PENM6 Num 3 3000-3499

72 PENM7 Num 3 3500-3999

73 PENMS8 Num 3 4000-4499

74 PENMS Num 3 4500-4999

75 PENM10 Num 3 5000 +

76 PENMNE Num 4 NS i WEIGHT

77 MALFNM Num 3 YOS i e MALFORMED

78 AUTNM Num 3 YOS it AUTOPSIES

79 GRANM1 Num 3 1

80 GRANM2 Num 3 2

81 GRANM3 Num 3 3

82 GRANM4 Num 2 4

83 GRANMS5 Num 2 5

84 GRANM6 Num 2 6

85 GRANM?7 Num 2 7

86 GRANMS Num 2 8

87 GRANMY Num 2 9

88 GRANM10 Num 2 10

89 GRANMNE Num 4 NSE .t ittt PARITY

TOTAL 222
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7.3.1.2  ITS CODES

They are all direct numbers

7.3.2 BASIC

This record is valid for all registered births, cases and controls,
from any of the two proposed approaches: cohort and case-control. It
contains all the information shared by these two approaches, which is
identical to the BIRTHS record. ‘

Under the case-control mode, further records are necessary in
order to record all the reported information. They can be constructed
very easily, and linked to this basic one through a key made by the first
3 fields (first 8 bytes) (see below) or added to the Basuc, presented here
by extending its "maxrecsize”

7.3.2.1 ITS STRUCTURE
Maxrecsize: 81
Last update: 87.10.09
FIELD NAME | TYPE WIDTH COMMENTS
01 Hospital Char 3
02 Case Char 3
03 Year Char 2 Key..cocorennns Year
04 Month Char 2 Month :
05 Day Char 2 Day Birth Date
06 Weight Char 4 ‘
07 Mat. Age Char 2
08 Parity Char 2
09 Birth Char 2 NV/NM
10 Sex Char 1
11 Twinning Char 1
12 Discharge Char 1
. 13 Autopsy Char 1
14 Malform. 1 Char b Malformations
15 Malform. 2 Char 5 "
16 Malform. 3 Char 5 "
17 Malform. 4 Char b "
18 Maiform. 5 Char 5 "
19 Malform. 6 Char 5 "
20 Malform. 7 Char 5 "
: 21 Malform. 8 Char 5 "
22 More Char 1 More than 8 malformations
23 Complex. 1 Char 3 Malformative Complex
24 Complex. 2 Char 3 " "
25 Complex. 3 | Char 3 - "
26 Polimalf. Char 5 Overall code for polymalformed
27 Documenta Char 1 Documentation: X-ray, photos, etc.
TOTAL 81
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7.3.2.2 ITS CODES

01 HOSPITAL

See HOSPITAL: 7.3.3
02 CASE

001 to 999

Correlative numbering from 001 to 999 for each
hospital in each year, without gaps or duplications.

If there should be more than 1 000 cases in a given
hospita! for a given year, allocate an additional code number to
the same hospital, starting case numbering from 001 (this
never happened in the ECLAMC after covering almost three
million births in 25 years of experience).

03 YEAR OF BIRTH

91 to 90 1991 to 2090
00 NS (Not Specified)

04 MONTH OF BIRTH

01to 12
00 NS

13 to 24 01 to 12 of next year, only for controls,
mainly "not-next”, born the next year of the matched
malformed, in order to keep the pair within the material of the
same year.

05 DAY OF BIRTH

01 to 31
00 NS

06 WEIGHT ({birth weight)

0500 to 9999 direct, in grams
0000 NS

07 MAT.AGE (maternal age)

01 to 99 direct, in completed years
00 NS

08 PARITY

01 to 99 direct, in number of gestations
00 NS
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09 BIRTH

1 LB (livebirth)
2 SB (stillbirth)
0 NS

10 SEX

1 Mas (male)
2 Fem (female)
3 Int (intersex)
0 NS

In the case of twins, the sex of the pair is coded:
the first one is the index case (case or control)

M? Mas-NS

F? Fem-NS

1? Int-NS

MM Mas-Mas

MF Mas-Fem

Ml Mas-Int

FM Fem-Mas

FF Fem-Fem

Fl Fem-Int e

WONOMAOLWN-=

11 TWINNING

Singleton
. Twin, including conjoined
Triplets
Quadruplets
Quintuplets
Sextuplets
Septuplets
Octuplets :
Is twin of the previous malformed record?
NS

QUWONOOALWN=

See above for coding SEX
12 DISCHARGE

1 Alive

2 Death

3 NS

13 AUTOPSY

1 No

2 Yes
0O NS
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14 - 26 Diagnoses

See 7.4
27 Documentation

it refers to the documentation stored in the
headquarters of the programme, not in the hospitals or some
other places.

photo (paper photo)

slide

X-ray film

other, reports, karyotypes, echographies, etc.
1+3

1+4

2+3

2+4

other combinations

nothing

CQOLWONOMOLWN=

7.3.3 HOSPITALS

7.3.3.1 ITS STRUCTURE
Maxrecsize: 337

Date of last update: 01.01.80

FIELD NAME TYPE WIDTH | COMMENTS

01 Hospital Char 3 Codeof Hospital . ..............0¢cuiviiinene.n KEY
02 Type Char 3 Hos Cli Mat San Ins Pol Dep

03 Name Char 40 Name of Hospital )

04 Address Char 40 Street & Number )

05 City Char 15 City )

06 Province Char 13 Province/State )

07 Country Char 10 CoUNtry ... i e e e ADDRESS
08 Codcity Char 3 City abbreviated

09 Codcount Char 3 Country abbreviated

10 DDI Char 4 International phone code )

11 DDN Char 4 National phone code )

12 Phone 1 Char 7 Number Phone 1 )

13 Phone 2 Char 7 NumberPhone 1 ......................... PHONES
14 Depend Char 1 Dependence

15 Affiliat Char 1 University Affiliation

16 Payform Char 1 Form of payment

17 Births Num 5 Approximate number of yearly births
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FIELD NAME TYPE WIDTH | .COMMENTS

18 A67 | Char1 P

19 A68 Char 1 E

20 AB9 Char 1 R

21 A70 Char 1 M

22 A71 Char 1 A

23 A72 Char 1 - N

24 A73" Char 1 E

25 A74 Char 1 N

26 A75 Char 1 Cc

27 A76 Char 1 E

28 A77 Char 1

29 A78 Char 1 |

30 A79 Char 1 N

31 ABO Char 1

32 AB1 Char 1 E

33 A82 Char 1 i1C

34 A83 Char 1 L

35 AB4 Char 1 A

36 A85 Char 1 M

37 A86 Char 1 Cc

38 A87 Char 1

39 A88 Char 1 1

40 A89 Char 1 9

41 A90 Char 1 6

42 A91 Char 1 7

43 A92 Char 1

44 A93 Char 1 T

45 A94 Char 1 (o]

46 A95 Char 1

47 A96 Char 1 . 1

48 A97 Char 1 9

‘49 A98 Char 1 9

‘50 A99 . Char 1 9

51 DENOMIN Char 14 Name

52 POPULAT Char 8 Population

‘53 BIRTHYEAR Char 6 Births/year

54 YEARSBASE Char 2 Yearbase ........... i iiiiiinanaan Area served
55 LATGRAD Char 2 Degrees

‘56 LATMIN Char 2 Minutes ‘ ‘
57 COORDENAT | Char 1 North/South . . . .............. e Latitude
'58 LONGGRAD Char 2 Degrees ‘

59 LONGMIN 1 Char 2 MINUEES . .ot i vt nen e nannnsans e Longitude
60 ALTITUDE Char 4 Altitude . .o . oot e e e CoHospit
61 PHYSICIAN Char 31 Name of Doctor in charge

62 CHIEF Char 31 Name of Chief of Service

63 SERVICE Char 7 Service of ........... ernnnns :

.64 DIRECTOR Char 31 Name of Director of Hospital
"TOTAL 337

7.3.3.2 ITS CODES

They are all direct numbers.
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HANDLING OF MALFORMATIONS

ECLAMC/DIAGNOSTIC CODE SYSTEM FOR MALFORMATIONS
(Fields MALF-1 to MALF-8)

7.4.1 GENERAL CRITERIA

The main objective of ECLAMC is not monitoring, but the
study of birth defects, in its broadest sense, from the standpoint of
clinical epidemiology. Furthermore, the main objective of these coding
rules is the retrieval of a picture, as close as possible to the original
paediatric description and, hopefully, to the malformed baby as well.

" For this, a case with spina bifida and talipes will have 3 codes:
two malformations and one polima code defining it as an obviously
interrelated set of defects: 98005 =open spina bifida and secondarily
derived defects. Consequently, whenever isolated spina bifidas are
counted, you may search for those having 741-as the only malformation
code, plus those having 98005 in the polima field. On the other hand,
including all relevant information at this stage is recommended as you
may wish to compare, at a later date, the frequency of lower limb
deformities between lower and upper spina bifidas, or between spina
bifida and cephalocele, or anything else. With forethought, the
information can be easily retrieved.

Each record includes 12 diagnostic fields for a given malformed
newborn infant:

8 fields for malformations (MALF1 to MALFS8)
3 fields for malformative complexes (COMPLEX1 to COMPLEX3), and
1 overall field (POLIMA)

Operationally, malformation here means birth defect, including
malformations, deformations, disruptions, etc.; malformative complex
here means a set of malformations obviously interrelated on a common
pathogenic base, including associations, anomalads, sequences, etc.;
and in the overall field the whole newborn infant, described in the
previous 11 fields, is summarized with a single code.

Therefore, a given malformed infant may have:

- A single defect, coded as a single malformation in MALF1 field,
having blanks in all the other 11 fields

- A single defect, coded as several {2 or more) malformations in
MALF1 and MALFS8 fields, having a 980-- code, for pathogenic
syndrome, in the POLIMA field

- Multiple defects, coded as a single malformation in MALF1
field, having an overall code in the POLIMA field. This
situation is only available for a few syndromes:
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MALFORM POLIMA

Down : © 7593- 98500
Chondrodystrophies 7564- 98599
Osteogenesis imperfecta ~ 7565- 98599

Multiple defects, coded as several malformations in
MALF1/MALFS8 fields, one or more malformative complexes in
COMPLEX1 to COMPLEX3 fields (only if justified by sets of
malformations), and one overall code in the POLIMA fields,
according to the following groupings:

CODE NAMES

Not obviously interrelated malformations:
if only two 99000 PAIR
if more than two 00000 MULT
Obviously interrelated malformations:
if pathogenic (common mechanism) 980-- COMPLX
'if etiological (common cause) 98X-- SYNDR

NOTE: X may be 5 to 9
-- are filled by specific codes given below (3.1 & 4.1)

7.4.2 GENERAL RULES

o1.
As an example, the first 4 digits correspond to the 8th Revision of the
ICD (ICD8), with the following modifications:

754. Tallpes, expanded in a 4th digit:
‘ cavum

equinovarus

talovaigus

other types

of NS type.......(NS: not specified)

WOoON =0

7554 Limb reduction defect of NS limb, was changed to
Limb reduction defect of upper and lower limbs

02.

The fifth diagnostic digit (5DD) was created by ECLAMC, and always O
= NS and 9 = other and more than one (combmed) except when

otherwise specified.

03.

The 5DD is:

- DESCRIPTIVE for some CIE8, as in..

741- 7430 7431 7451 7490 7491 7492 7502 etc

- EXPANSIVE for other CIES8, as in...

5511 7420 7448 7454 7468 7500 7508 7526 etc

- and specifies SIDE for the following CIES... :

5241 5500 5510 7440 7441 7442 7443 7445 7480 7484
7485. 7521 7524 7530 7531 7532 7549 7562
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Accordingly to this code of SIDEDNESS =

1 RIGHT

2 LEFT

3 BILATERAL

4 UNILATERAL, NS SIDE
O NS

04.
When there is more than one malformation code, they are recorded by
numerical progressive order in fields MALF1 to MALF8,

05.

When there is more than one malformation code, with identical first 4
digit codes, it is recorded only once, with a 5DD code 9 (other and
more than one).

7.4.3 NOTES FOR FUTURE MODIFICATIONS
Available on request

7.4.4 UNSATISFACTORY SITUATIONS
Available on request

7.4.5 JURISPRUDENCE
Available on request

7.4.6 CODING OF MALFORMATIONS

Even though several classification and coding systems are
available, preference should be given to the last version of the
International Classification of Diseases, mainly for the benefit of data
exchange and comparison with other birth defects monitoring systems.
The 10th edition of the International Classification of Diseases may be
supplemented with one or more extra digits in order to attain more
specificity. An internationaily accepted fifth digit has been developed
by the British Paediatric Association, or they can be developed by each
programme. In some instances, the high specificity that is given to
congenital heart diseases by the new diagnostic techniques, mainly by
echocardiography, may recommend the use of the ISC (Classification of
the International Society of Cardiology) for this purpose.

7.5 HANDLING OF MULTIPLE MALFORMED

A publication indicating the basis for the ECLAMC system for handling
the multiple malformed infant is available (26).
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RECEPTION AND CODING

7.5.1.1 DAILY

Hospitals send their data monthly, by regular air
mail. However, due to differences in delays among the
participating hosputals and countries, data arrive every day at
HQ.

The material is organized, coded and recorded upon

_receipt. Cases with more than one malformation and other

types of "problematic™ cases are left uncoded. A XXXXX code
is then recorded in the first diagnostic field (MALF1).

7.5.1.2 WEEKLY

Regular entries of all XXXXX cases into the data
base are made weekly, independent of the birth date and date
of entrance. :

Reporting forms and documentation (photos,
X-rays, etc.), if any, are examined by the director of the
ECLAMC together with a junior doctor. In this way, these
cases receive adequate attention, which is not possible during

‘the "daily" routine. The most up-to-date reference material

{(book and/or atlas) is essential for consultation.

Codes are given to each malformation, groups of
malformations and to the malformed infant as a whole. Cases
considered to be interesting ones (CASOINTE) are selected at
this point by recording a 00001 code in the POLIMA field.
When further information is needed, the paediatrician needs to
be alerted about prognostic or genetic counselling implications
of the diagnostic hypothesis, and a letter is written.

7.5.1.3  QUARTERLY

Additional information about some cases may arrive
at any time, and they are added to the original forms and
recorded upon receipt.

‘ Recorded cases born during the monitored quarters
are reviewed again (last week of March, June, September and
December). This is carried out between 90 and 180 days after
the births of cases under consideration. For instance,
autopsies include only macroscopy; karyotypes were not
reported; requested additional information was still not
available.

Cases with polima codes 00000 (MULTIPLES) or

'985-- (SYNDROMES) having three or more malformation codes

are transferred into an special file, where cases to be reported
to the Clearinghouse are selected. Cases are then reviewed,
and the original forms containing updated information which
was recorded after the WEEKLY routine are re-examined. For
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the purpose of reporting to the Clearinghouse only, minor
anomalies-are disregarded and verbatim descriptions are’
translated from Spanish into English.

7.5.1.4 YEARLY

This is carried out during the annual monitoring,
and the Clearinghouse is provided with the annual final data,
for inclusion in the Annual Reports; that is, during the last
week of December, between one and two years after the births
of the cases under consideration.

The quarterly routine is updated for those cases

" which changed status after being reported to the

Clearinghouse. Updated data is then reported to the
Clearinghouse if needed.

Interesting cases with enough documentation are
selected for presentation and discussion during the next annual
meeting, when most participating paediatricians and geneticists
are assembied. Selection is based either on diagnostic
difficulties or on an educational value.

OUTPUTS: TABULATION AND ANALYSIS

7.5.2.1 QUARTERLY REPORT TO THE ICBDMS

ECLAMC/SOUTH AMERICA

THIS QUARTER: OCTOBER-DECEMBER 1988
BASELINE PERIOD: 1982-1986

ECLAMC/GENETICA/FIOCRUZ | BIRTHS IN BASELINE: 863,750

cp 926

21040 RIO DE JANEIRO

BRAZIL TOTAL: 40,893
LIVE: 40,106
PHONE: 55-21-227-44-69 STILL: 787

FAX: 55-21-590-35-45
TELEX: 32445 FUOC BR

BIRTHS THIS QUARTER:

MATERNAL AGE < 35: 35,623
MATERNAL AGE > 35: 4,209

MALFORMATION BASELINE RATE | EXPECTED | OBSERVED RATE
PER 10,000 NUMBER NUMBER

Anencephaly 6.7 27 21 5.1
Spina Bifida 6.7 28 30 7.3
Hydrocephaly 4.0 16 22 5.4
Cleft Palate 3.2 13 11 2.7
Total Cleft Lip 9.2 38 34 8.3
Esophageal ATR 2.6 10 13 3.2
Anorectal ATR 3.7 15 26 6.4
Hypospadias 9.4 38 48 11.7
Limb Red Defect 5.5 22 21 5.1
Omphalocele 2.2 9 5 1.2
Down Total 15.7 64 60 14.7

< 35 8.2 29 27 7.6

> 35 70.3 30 33 78.4
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NOTES: No alarms this quarter. The ratio of cases
with hydrocephaly rose last quarter thereby causing concern;
however, the ratio has now steadied and is within expected
values, with 22 cases observed and from 4 to 29 expected.

7.5.2.2 ANNUAL ANALYSIS OF DATA

Annua! data differ from quarterly data in two ways.
One is the larger sample size, allowing for the analysis of
frequencies, even for the very rare anomaly types; and the
other is the fact of being definitive data and already subjected
to validation and quality control.

Fifty-five diagnostic categories of malformations are
tabulated and tested. The values observed in the course of the
year are compared with those derived from a previously chosen
baseline period. As an example, those at present used in
ECLAMC are given overleaf.
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BASELINE FREQUENCIES FOR 55 MALFORMATION TYPES

{869 750 births from the period 1982-1986, Rates /10 000 births)

MALFORMATION TYPE ISOLATED ASSOCIATED TOTAL
N RATE N % N RATE

POLY-MALFORMED:

Etiological syndromes 536 6.1 - 536 6.1
Pathogenic syndromes 11566 13.2 - 11556 13.2
Pairs 984 11.3 — 984 11.3
True multiple malformed 1112 12.7 — - 1112 12.7
MALFORMATIONS:

Hip sub-dislocation 1548 17.8 245 14.1 1793 20.6
Pes equinovarus 1057 121 469 30.7 1526 17.5
Polydactyly post-axial 1225 14 222 15.3 1447 16.6
Down syndrome 1052 12 215 17.0 1267 14.6
Cleft lip 668 7.7 167 20.0 835 9.6
Hypospadias 586 6.7 138 19.1 724 8.3
Pes talovalgus 395 4.5 168 29.8 563 6.5
Spina bifida 282 3.2 261 48.1 543 6.2
Anencephaly 416 4.8 124 23.0 540 6.2
Heart defect, unspecified 208 2.4 207 49.9 415 4.8
Ventricular septal defect 230 2.6 153 39.9 383 4.4
Syndactyly, other forms 121 1.4 222 64.7 343 3.9
Hydrocephaly 202 2.3 137 40.4 339 3.9
Imperforated anus 110 1.3 213 65.9 323 3.7
An/microtia 156 1.8 161 50.8 317 3.6
Cleft palate 12 1.3 165 59.6 277 3.2
Microcephaly 89 1.0 141 61.3 230 2.6
Polydactyly pre-axial 171 2.0 40 19.0 21 2.4
Esophageal atresia 114 1.3 95 45.5 208 2.4
Ambiguous genitalia 52 0.6 139 72.8 191 2.2
Omphalocele 76 0.9 113 59.8 189 2.2
Syndactyly 2-3 toes 118 1.4 69 36.9 187 2.2
Hip dislocation 70 0.8 102 59.3 172 2.0
Limb amputation 101 1.2 55 35.3 156 1.8
Cephalocele 87 1.0 63 42.0 150 1.7
Brachydactyly 56 0.6 87 60.8 143 1.6
An/microphthalmia 18 0.2 98 84.5 116 1.3
Diaphragmatic hernia 54 0.6 61 53.0 115 1.3
Plycistic kidney 30 0.3 72 70.6 102 1.2
Pre-axial limb defect 14 0.2 87 86.1 101 1.2
Hydronephrosis 42 0.5 55 56.7 97 1.1
Polydactyly, other types 55 0.6 37 40.2 92 1.1
Ventricular septal defect 31 0.3 56 64.4 87 1.0
Patent ductus arteriosus 40 0.5 43 51.8 83 1.0
Artrogryphosis 20 0.2 46 69.7 66 0.8
Renal agenesis ] 0.1 55 90.2 61 0.7
Gastroschisis 34 0.4 23 40.4 57 0.7
Duodenal atresia 21 0.2 37 63.8 58 0.7
Axial limb defect 33 0.4 24 421 57 0.7
Yejuno-ileal atresia 50 0.6 5 9.1 55 0.6
Cyclopia & equivalents 5 0.1 48 90.6 53 0.6
Intestinal malrotation 8 0.1 26 76.5 34 0.4
Dextrocardia 10 0.1 23 69.7 33 0.4
Post-axial limb defect 18 0.2 14 43.8 32 0.4
Phocomelia 17 0.2 14 45.2 31 0.4
Other longitudina! limb defect 9 0.1 15 62.5 24 0.3
Conjoined twins 15 0.2 3 16.7 18 0.2
Syrenomelia 1 . 14 93.3 15 0.2
Combined limb defects 4 . 11 73.3 15 0.2
Amelia 5 0.1 9 64.3 14 0.2
Acardio-acephaly 3 0 0.0 3 0.0
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7.5.2.3  ANNUAL REVIEW OF INTERESTING CASES

. "Interesting cases"” are available for reference and
periodical review until such time as they become outdated.
They are managed by a medical geneticist experienced in the
epistemology of clinical dysmorphology. Cases are consulted
with two data-bases, the LDDB (London Dysmorphology Data
Base), and EL BUSCA (27,28). An annual report is produced
and the main data base is updated.

7.5.2.4 ANNUAL REVIEW OF SKELETAL DYSPLASIAS

Skeletal dysplasias are managed by a clinical
geneticist experienced in these conditions, mainly as potential
sentinel phenotypes for the monitoring of germinal mutations
(29,30). Specific diagnoses are only accepted after a review ‘

" of the X-rays at HQ. An annual report is produced and the

main data base is updated.
STATISTICAL ANALYSIS

Until 1978, statistical analyses of the MMI were performed

quarterly and yearly, based on the principles already published [See (1)].
Since then, the ECLAMC relies on its participation in the Clearinghouse
routine, and particularly on the intense management of multiple
malformed cases, which forces us to look at each case several times.
We believe that it is quite unlikely that the reception in headquarters of
two cases with a similar pattern of malformations would go unnoticed.

 75.4

' OPERATION

7.5.4.1  FILES

What follows is a text for the software used in the
ECLAMC for handling the multiple malformed, which is
available from the Centre, free of charge, upon request.

The system ECLAMC/POLIMA operates with four
main files and one secondary file:

MAIN FILES
BASIC file is the general file of cases (malformed infants).

POLIMA file of muitiple malformed cases, including cases with
the following codes in the Polima field of the BASIC file...:

985-- Cases with etiological syndromes presenting three or
more unrelated malformations.

00000 Cases with three or more unrelated malformations:
True muitiple maiformed.
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00001 Cases with or without syndromic diagnosis worthwhile
studying for which further information may be available:
Interesting cases {(Go to NICECASE).

98599 Cases with certain or suspected skeletal dysplasia:
Disesq cases (Go to DISESQ).

NICECASE file contains interesting cases; copied for
consultations; remains a reference file with periodic revisions.

DISESQ file contains cases of skeletal dysplasias; copied for
consultations; remains a reference file with periodic revisions.

' SECONDARY FILE

GLOSAR file contains the verbal description of the most
frequent diagnostic codes (ICD8 plus ECLAMC fifth digit).

7.5.4.2 OPTIONS

The main menu needs 9 programmes in order to
function which perform the following operations:

1. UPDATES
Enters new cases into the POLIMA file.

Selects those maiformed infants from the BASIC
file and copies them into the POLIMA file according
to the above-mentioned codes (Vide 1.1.1
POLIMA). Each time the programme is run, cases
are retrospectively browsed, starting from the first
record in the BASIC file and selecting only those
cases which are not yet in the POLIMA file.

2. COMPLETES DATA POLIMA

Completes and corrects the information in the
newly incorporated records in the POLIMA file.

This programme permits addition, revision and
commentary of each case in the POLIMA file.
Comments are written into a "memo” field, where
the different participating specialists may discuss
the case.

3. NICE CASE SELECTED FOR GENETICIST
Maintains a file of cases requiring special attention.
Starting from the POLIMA file, those records of
multiple malformed infants identified as interesting

Cases (Polima code 00001) are copied into the
NICECASE file.
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4. COMPLETES DATA NICECASE file

Modifies and cdmpletes cases in the NICECASE file.
5. NICE CASES BACK FROM GENETICIST

Entlers cases from NICECASE to POLIMA files.
6. REPORT TO ICBDMS

Prints report to the ICBDMS on a quarterly basis,
with two copies.

7. SKELETAL DYSPLASIAS SELECTED FOR
SPECIALIST
Enter 98599 polima codes from POLIMA to DISESQ
files.

8. COMPLETES DATA DISESQ file

" Corrects and completes cases in the DISESQ file.
9. DISESQ CASES BACK FROM SPECIALIST
Enters cases from DISESQ to POLIMA files.
HOW TO OPERATE
The following steps must be followed:
Make a sub-directory named POLIMA.

Incorporate io this sub-directory the POLIMA diskette and the
FOXPLUS software.

FOX and POLIMA do not need to be in the same sub-directory;
but if this is the case and the FOXPLUS is, for example, in the
FOX sub-directory, the AUTOEXEC.BAT programme must
indicate the following phrase:

PATH C:\,\FOX,

Call the FOXPLUS from the POLIMA sub-directory using the
FOXPLUS command.

Initialize the system with SETUP1, entering DO SETUP1.
Enter DO POLIMENU.

Select the option, entering the identifying number.
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7.5.6 REQUIRED EQUIPMENT

The system requires minimal equipment, as follows:
- Software FOXPLUS or DBASE IIl PLUS
- AT or XT IBM compatible PC with a 10 Mb hard disk
- EPSON compatible printer
7.5.7 APPENDIX

Meaning of the codes automatically entered by the programme

in the COPY field of the POLIMA file:

INTERESTING CASE TO NICECASE

TO SEND SENT RETURNED

MULTIPLE TO ICBDMS: TO SEND 1 3 5

SENT 2 4 6

L IR BN 2R J
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1. INTRODUCTION

A main social target of governments, international organizations and the whole
world community in the coming decades should be the attainment by all peoples of the
world by the year 2000 of a level of health that will permit them to lead a socially and
economically productive life'. It should include educating communities on prevalent
health problems, and on methods of prevention and control. Recently congenital
anomalies have become a decisive part of child health care and the right to be born
healthy? is an important criterion for better ways of growing up. With this in mind, an
effort has been made in Hungary to integrate the so-called Optimal Family Planning
Programme into primary health care as the primary prevention of congenital anomalies.
Furthermore, the Hungarian Centre for Congenital Anomaly Control carries out several
public health activities, such as surveillance and monitoring, diagnostic, preventive and
rehabilitative activities, and acts as a health centre for congenital anomaly control
including the tertiary prevention.

The term "congenital anomaly” is used by WHO in the International Classification
of Diseases for the designation of structural (i.e., morphological), biochemical and
functional developmental disturbances, that occur in the offspring and are present at
birth whether detected at that time or not. The term congenital anomaly (or birth defect)
is a very wide one and includes a number of categories of developmental defects as
follows: congenital abnormalities; genic defects including inborn errors of metabolism
and chromosome aberrations; late intrauterine infections and consequent damages, the
so-called fetopathies; intrauterine growth retardation; immunological disorders, e.g.,
mother-fetus Rhesus blood group incompatibility; mental retardation and congenital
defects of the sense organs and other handicaps; and, congenital tumours.

! Congenital abnormality is a structural defect that is present at birth whether
diagnosed at that time or not. In 1982, a pathogenesls -oriented classification has been
recommended for congenital abnormalities®:

(a) Malformation: a morphological defect of an organ, part of an organ, or larger
region of the body resulting from an intrinsically abnormal developmental process,
i.e., this category represents congenital abnormalities of genetic origin;

(b) Disruption: a morphological defect of an organ, part of an organ, or a larger
region of the body resulting from the extrinsic breakdown of, or an interference
with, an originally normal developmental process, i.e., teratogenic factors and
implantation disturbances are included; :

(c) Deformation: an abnormal form, shape, or position of a part of the body,
caused by maternal mechanical forces; and,

(d) Dysplasia: an abnormal organization of cells into tissue(s) and its
morphological result(s), i.e., the process and the consequence of dyshistogenesis.

in order to develop and strengthen genetic approaches in the area of prevention
related to public health problems in WHO Member States, the Hungarian experience is
summarized here, and includes main principles and programme implementation aimed at
the reduction of congenital anomalies at the country level.



2. SITUATION ANALYSIS'

Hungary had a reasonably stable population of 10.6 - 10.7 miliion between 1980
and 1986 with an average of 135,000 births per year. The pregnancy outcomes and
pathological conditions of live births are shown in Table 1.

This document concentrates upon the problems of ngenital normalities*,
although similar analyses were performed for common multifactorial diseases® and
mental retardation®. In Hungary, congenital abnormalities are classified from several
points of view. The pathogenesis-oriented one was mentioned above; here the
occurrence, severity and manifestation are summarized.

The occurrence per 1000 births is important from the aspect of public health and
aetiology. Four subcategories: common (> 1), moderately frequent {0.1-0.99), rare
(0.01-0.099) and very rare (<0.01) congenital abnormalities are separated.

Congenital abnormalities can also be classified according to severity. Such
distinctions are important to the clinician who must give a prognosis. Lethal
abnormalities resulted in death before the reproductive age, but in general immediately
after birth. In the 1980s (1980-1986), 21.9% of infant mortality was caused by
congenital abnormalities in Hungary. The severe ones need urgent health care to protect
life (from primary through to tertiary), and may cause "actually impaired life". The mild
congenital abnormalities need medical care (e.g., surgery intervention in congenital
inguinal hernia) but these do not threaten life and do not result in actually impaired life.
Minor anomalies (or the recently introduced term: informative morphogenetic variants)
are unusual morphologic features that are of no serious medical or cosmetic
consequences to the patient - and these are excluded from the analysis because of their
subjective and incomplete diagnoses. Furthermore, functional anomalies (e.g.,
strabismus) are also excluded.

The manifestation, i.e., the pattern of structural defects, is a key factor in the
pathogenesis-oriented classification of congenital abnormalities”. The isolated (single,
complex = monotopic field defect, polytopic field defect and sequence) and multiple
(syndrome, association and random combination) congenital abnormalities are separated.
Multiple congenital abnormalities, i.e., a concurrence of two or more different
morphogenetic defects in the same person are evaluated separately’ and their proportion
is not included into specified congenital abnormality entities (e.g., in Table 2}. In
Hungary there are 10 common congenital abnormalities (Table 2). All but one are
isolated with a supposed multifactorial (MF) origin. The exception is Down’s syndrome
which is a typical multiple congenital abnormality entity caused by chromosome 21
trisomy.

The occurrences of congenital abnormalities at birth, i.e., birth prevalences have
been derived from several ad hoc epidemiological studies®® and from the data set of the
Hungarian Congenital Abnormality Registry®. The description and function of the
Hungarian Congenital Abnormality Registry is annexed. An attempt was made to
estimate quantitatively the detriment associated with congenital abnormalities in man?*,
Detriment was assessed using estimates of the years of life lost and years of potentially
and actually impaired life as indicators. In these calcuiations it has been assumed that
the average life-expectancy at live birth for the population at large is 70 years. In

' This paper was written in 1990 and updated in January 1994,
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Hungary, the total birth prevalence of all congenital abnormalities is of the order of 600
per 10,000 {10%) births, i.e., 6% of live births (Table 3). This includes lethal (0.6%),
and severe (1.9%), [together as major congenital abnormalities (2.5%]}], and mild ones
(3.5%). Our calculation showed that all congenital abnormalities cause about 4900
years of life lost and about 4200 years of actually impaired life per 10,000 live births
{Table 3). Table 4 shows congenital abnormality entities of greatest importance in public
health involving figures of over 100 life years lost.or actually impaired life. Obviously
the group of unidentified multiple congenital abnormalities, neural tube defects, Down’s
syndrome, congenital hydrocephaly and the different types of congenltal cardiovascular
malformations top this list. ‘

There are two general areas of priority in the establishment of heaith objectives:

(a) The magnitude of the problem (mortality, morbidity and ‘disability which are
expressed in terms of life years lost and actually impaired life year); and,

(b) Technological aspects (availability and effectiveness of a technical solution).

The magnitude of the Qrgb lem, i.e., the public health impbrtance cau‘sed by

congenital abnormalities is significant, due to the earliest possible onset: at birth. It
explains the larger figure for life years lost and impaired life years in comparison with
leading causes of death (Figure 1). Thus, the congenital abnormality "burden™ is an
extreme one for the human being. a

The aetiological gngly§ s of congemta| abnormalmes recogmzed from birth till the
age of one year in Hungary indicated five groups:

(a) Major genes, i.e., Mendelian entities; 6% of the total;
{b) Chromosomal aberrations; 5% of the total;

{c) Environmental, including teratogenic and maternal factors; 6% of the total;
and,

(d) Multifactorial aetiology; 63% of the total.

It can be inferred that about 20% of congenital abnormalities recognized at birth
have no known cause at present. :

Many congenital abnormalities can be prevented. Based on current estimates'’,
about 60% of all congenital abnormalities are potentially (i.e., maximum) preventable
today. The purpose of Hungarian preventive programmes is to keep offspring from
getting these preventable congenital abnormalities.



3. OBJECTIVES AND APPROACHES

An objective generally means the end result a programme strives to achieve. In our
field it is the reduction of congenital abnormalities with the help of preventive
programmes based both on basic health services (such as genetic counselling and
prenatal outpatient care clinics, obstetrical and neonatal- paediatric inpatient clinics) and
on special primary health care approaches. Three approaches have been established in
Hungary:

(a) The Optimal Family Planning Programme;
(b) The National Screening Programmes; and,
(c) The Centre for Congenital Anomaly Control.

An approach essentially means a particular method of attaining an objective, e.g.,
to help with the use of modern methods of family planning by couples (the so-called
"family planners”) or the provision to identify and to devote more care to individuals who
for biological, environmental or socioeconomic reasons, are at special risk of having their
health impaired, of contracting a specific disease, or of having inadequate attention paid
to their health problems. This strategy is known as the risk approach. The ultimate goal
of a national plan of action is the establishment of a comprehensive health system,
meeting all health needs of the population. Congenital abnormality prevention
programmes cover measures which not only prevent the occurrence of congenital
abnormalities but also arrest its manifestation, reduce its consequences once it is
established, i.e., improve the quality of life of malformed children, which is often beyond
the activity of the usual clinical services. Thus, in Hungary, both primary and secondary
prevention programmes are used. Primary prevention seeks to avoid the causes of
congenital abnormalities, thus preventing the pathogenesis of congenital abnormalities
through appropriate care of the preconceptional period, and of women during pregnancy.
Secondary prevention seeks to arrest the manifestation of congenital abnormalities, or
to retard existing liability with the help of:

(a) Prenatal diagnosis and, if justified, with termination of severely affected
fetuses; and,

(b) Postnatal screening programmes through early detection and appropriate
treatment.

(The prenatally diagnosed and terminated fetuses affected by abnormalities are also
classified as secondary prevention, although this is debated by several experts, since
they consider this as the manifestation of active euthanasia: "terathanasia”).

In Hungary, the term "tertiary prevention” is also used for appropriate early medical
treatment, psychological or other, in order to reduce the progress of the disease, and to
provide rehabilitative measures. (In the case of congenital abnormalities it is better to
use the term habilitation because these affected children have never had an unaffected
life).



