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Preventing a genetic disease 
Antonio Cao 

Thalassaemia major is a common 
inherited disorder characterized 
by severe anaemia. A limited 

number of patients may be cured by 
bone marrow transplantation from 
identical siblings, but for the large 
majority there is no cure. The usual 
treatment consists of regular blood 
transfusions and nightly subcutaneous 
infusions of an iron-combining agent 
(desferrioxamine B). Life expectancy 
with this regimen has not yet been 
established, but most likely extends 
beyond the third decade. 

Thalassaemia major is an inherited 
condition. Patients affected have both 
copies of the ~-globin gene defective; 
both parents have a single copy of a 
defective ~-globin gene and are 
clinically normal, but show particular 
haematological characteristics which 
can be detected by simple methods of 
analysis. Risk of two ~-thalassaemia 
carriers producing an affected child is 
1:4 in each pregnancy. 

The disease occurs with a high 
frequency in a belt extending through 
the Mediterranean coasts and islands, 
the Middle East and Indian 
subcontinent to the Far East. 
Worldwide there are at least 70 
million carriers, and at least 42 000 
patients with thalassaemia major are 
born each year. The health burden 
created by this disorder is enormous, 
and will obviously steadily increase 
because of the rise in life expectancy 
following the introduction of modem 
supportive measures. The impact of 
this disease is bound to be more 
dramatic in developing countries. 

In Sardinia, the Italian island in the 
Mediterranean with 1.5 million 
inhabitants, the disorder has a carrier 
frequency of 12.6%. This means that 
one couple out of every 60 is at risk of 
having a child with thalassaemia 
major, and the incidence of this 
disease among newborn babies is 
1:250 live births. The high frequency 
of ~-thalassaemia, the severity of the 

created in such a small population, 
and the development of ways of 
detecting the disease early in gestation 
led us in 1977 to organize a preventive 
genetic programme based on 
educating the populations, carrier 
screening and counselling, and 
antenatal diagnosis, all with the aim of 
controlling the disease. 

Education and information 
Voluntary screening was offered to 
young unmarried adults, prospective 
parents and primarily to couples 
where the woman was pregnant. The 
methods for sensitizing and involving 
the population included: consultations 
with parents' associations, community 
leaders, physicians (mainly 
obstetricians and paediatricians), 
family planning associations, nurses 
and social workers; introducing 
education on inherited anaemia in 
primary and secondary schools by the 
use of booklets and cartoons; 
informing the general public through 
the mass media; and providing 
information leaflets and posters in 
marriage registries, general 
practitioners' offices and family 
planning clinics. 

Informal consent by the person 
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Thalassaemia major is a 
common inherited disorder in 
many countries. A programme 
based on carrier screening, 
genetic counselling and 
prenatal diagnosis has proved 
highly successful in the Italian 
island of Sardinia, and could 
be a model for preventing 
other comparable genetic 
disorders. 

being screened was not requested, but 
before testing we tried to inform each 
person about the nature of the illness, 
the implications of being a carrier and 
the alternatives available to 
individuals found to be carriers. 
Counselling was carried out according 
to internationally accepted guidelines; 
it has been non-coercive and was 
generally based on a private interview 
with the individual carrier or couple. 
We carefully avoided any mandatory 
measure restricting the individual's 
freedom. The information provided 
served as an informal basis upon 
which to make decisions on birth 
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control, mate selection, adoption, fetal 
testing and artificial insemination by 
donors. An explanatory booklet 
illustrated with pictures was made 
available. 

Particular emphasis has always 
been given to details of fetal testing, 
including sampling procedure, risk to 
the fetus, failure to obtain appropriate 
material for analysis and possible 
misdiagnosis. Once identified, each 
carrier was informed about the 
implications of his/her carrier status 
for close relatives and received 
simple, clearly written educational 
material. Relatives were also informed 
in this way, and had an opportunity to 
be referred to our centres for further 
information or in order to be screened. 
This strategy helped to multiply the 
efficacy of the screening. 

Prenatal diagnosis was carried out 
from 1977 to 1982 by fetal blood 
analysis, and later, when the molecular 
defects leading to ~-thalassaemia 
were identified, by DNA-analysis of 
part of the embryonic membrane, 
obtained at l 0--12 weeks of pregnancy. 

Accurate prenatal diagnosis 
Most women learnt about 
thalassaemia from the mass media, 
general practitioners or obstetricians, 
indicating that these information 
channels are the most efficient 
available. A large majority of the 
couples counselled accepted prenatal 
diagnosis as a means of avoiding the --...... -. ~ .. .... 
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Children in South-East Asia - a population at 
risk of this genetic disease. 

birth of a child with thalassaemia 
major. The result of prenatal diagnosis 
was very accurate; only three 
misdiagnoses occurred out of 3758 so 
far carried out. Diagnosis of an 
affected fetus led all couples but four 
to interrupt the pregnancy. 

Non-acceptance of prenatal 
diagnosis and a decision not to 
interrupt a pregnancy with an affected 
fetus was related to strict adherence to 
the Catholic religion. We evaluated 
the programme' s effectiveness by 
monitoring the birth rate of 
thalassaemia major, which stood at 
l :250 live births before prevention 
was available and then fell to l: 1300. 
The main reasons accounting for 
continuing births of thalassaemia 
major cases are lack of information on 
the disease and on ways of controlling 
it, either on the part of the parents or 
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of obstetricians, refusal of antenatal 
diagnosis and misdiagnosis. In our 
programme, no adverse effects such as 
stigmatization or abnormal 
psychological reactions of carriers 
have been observed, while couples at 
risk have resumed reproductive 
behaviour which had been constrained 
before antenatal testing was available. 

The results indicate that 
programmes based on carrier 
screening, genetic counselling and 
prenatal diagnosis are very effective 
for preventing an autosomal recessive 
disease such as ~-thalassaemia. 

Very similar results have been 
obtained in other Catholic as well as 
Orthodox Christian and Muslim 
populations, composed of Greek 
Cypriots, Turkish Cypriots, Greeks 
and continental Italians. The major 
challenge in the future will be to 
organize such programmes in the 
Middle East, the Indian subcontinent 
and the Far East, where at present the 
resources, level of education and state 
of development seem to preclude any 
effort in this direction. Finally, the 
control of ~-thalassaemia by carrier 
screening and prenatal diagnosis may 
serve as a model for the organization 
and delivery of prevention 
programmes for other comparable 
disorders, particularly cystic fibrosis. • 
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The "Story of Fabio", a booklet produced to raise awareness about 
thalassaemia among Sardinian schoolchildren. 

Couples around the Mediterranean should be informed about the -risks of 
{Jtholassaemia when they are planning to have a child. 


