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Prenatal diagnosis (PND) is very developed in France, especially in the area of 
ultrasound (US) screening. The activity is regulated by law, and laboratories 
have to be authorised to perform any type of prenatal biological test if the 
purpose is to diagnose fetal defects. There are 70 cytogenetics laboratories and 
50 biochemistry laboratories performing serum marker screening, about half 
of them being private. PND of chromosomal anomalies is offered to women 
over 37 years of age, to women who already had a child with a chromosomal 
anomaly, in case of abnormal US findings, if one ofthe parents has a balanced 
chromosomal anomaly and if the risk of chromosomal anomaly is higher than 
1 :250 according to the serum markers. Half of the trisomy 21 cases are now 
detected prenatally and pregnancies terminated. Fetal cell sampling is per
formed by amniocentesis in 70% of cases, by chorionic villus sampling in 7% 
of cases and by fetal blood sampling in 23% of cases. There are no professional 
guidelines and no quality assessment networks for any of the techniques in 
use. PND is regulated by two major laws: the Law on Abortion (1975) and the 
Law on Bioethics (1994). 

France is a country of 58 million inhabitants and 
760,000 births per year. The life expectancy of women is 
81 years and of men 73 years. The birth rate is 13.4 per 
thousand and the fertility rate 1.8 per woman. Sixty-seven 
percent of the mothers are of French origin and only 3% 
of all the pregnant women do not speak French. The social 
coverage is good: 97% of the women are registered with 
the social security system. 

General practitioners (GPs) represent 54% of all physi
cians. GPs follow up 40% of the pregnancies during the 
two first trimesters. The first prenatal visit takes place 
during the first trimester in 95% of the pregnancies. Preg
nancies are followed up exclusively in private practices in 
42% of cases, exclusively in public hospitals in 37% of 
cases, the others being followed up by both systems. Half 
of the maternity hospitals are public and half are private. 

Prenatal diagnosis (PND) is very developed in France, 
especially in the area of ultrasound (US) screening. The 
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activity is regulated by law, and laboratories have to be 
authorised to perform any type of prenatal biological test 
if the purpose is to diagnose fetal defects. 

Medical genetics is an independent medical specialty 
since 1995. There are 70 cytogenetics laboratories and 50 
biochemistry laboratories performing serum marker 
screening (a maximum of 70 has been defined by law for 
the future). Half ofthese laboratories are private. In addi
tion, there are 62 clinics offering genetic counselling. 

Sources of Information 

At the National Level 
National data on cytogenetics laboratory activity in the 

field ofPND are available for the period 1980-1991 [1]. 
During that period, the notification of all karyotypes per
formed was mandatory for the laboratories in order to be 
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paid directly. The same applied for biochemical tests and 
for molecular tests. As of January 1992, fetal karyotypes 
were considered as ordinary medical tests and reimbursed 
for four indications: maternal age 38 and over, previous 
child with a chromosomal anomaly, parent with a consti
tutional chromosomal anomaly, and abnormal US find
ings. From then on, they were no longer notified to the 
Ministry of Health. 

In 1994, the new Law on Bioethics was voted, which 
clearly defined the organisation of prenatal diagnostic 
activities. Notifications of all laboratory tests in the pre
natal period were mandatory once a year for every autho
rised laboratory. The national data will be available again 
starting from 1994. Therefore, there is a gap of 2 years, for 
which the number of fetal karyotypes performed was esti
mated by a mailed survey. 

There is no national birth defects registry. 

At the Regional Level 
Four regions are systematically surveyed by a birth 

defects registry, which also includes the terminations of 
pregnancy. The four regions are: Paris, Bas-Rhin (Stras
bourg), Bouches-du-Rhone (Marseille) and Centre-Est
Auvergne (Lyon and Clermont-Ferrand). Data are avail
able from 1980. The registries establish an annual report 
and their data are also published in the Eurocat and in the 
Clearinghouse for Birth Defects Monitoring System an
nual reports. 

At the Local Level 
There is a French network of departments of fetal med

icine (Club de Medecine Fretale). The participants in this 
network share their data by using the same software to 
computerise them. They discuss their data once a year 
and publish specific studies. The data are accessible upon 
request. 

Impact of PND 

PND of chromosomal anomalies started in 1972 in one 
laboratory. In 1976, five laboratories were performing 
them. In 1980, the percentage of women aged 38 and over 
who had fetal karyotypes was 13%. This percentage 
increased slowly to reach 64% in 1992 (table 1). Since 
then this rate has stabilised. Until 1985, the four reasons 
accepted to obtain a fetal karyotype were: maternal age 
;;::: 38, previous child with a chromosomal anomaly, paren
al chromosomal anomaly and fetal sexing for X-linked 
conditions. In 1985, it was decided to also financially sup-

PND in France 

Table 1. Proportion of women age 38 and over who had a fetal 
karyotype (France 1980-1992) 

Year Births Fetal 
(women 38 and over), % karyotypes, % 

1980 1.87 13.08 
1981 1.95 19.0 
1982 2.04 21.7 
1983 2.09 28.7 
1984 2.27 34.2 
1985 2.57 39.9 
1986 2.88 45.2 
1987 3.22 48.7 
1988 3.47 53.0 
1989 3.80 56.1 
1990 4.06 58.2 
1991 4.28 62.4 
1992 4.49 64.1 

Data from the Association Francaise pour Ie Depistage et !a Pre
vention des Handicaps de !'Enfant. 

port karyotypes performed because of abnormal US find
ings. In 1990, the discussion on whether to introduce 
maternal serum marker screening started, with a pilot 
study on 22,000 pregnancies [2]. At the end of the pilot 
phase, no decision was taken, but the 14 initiallaborato
ries kept on offering those tests and a few more started. In 
1994, 11 % of all the pregnancies were tested, and in 1995 
20%, despite the fact that the fetal karyotypes generated 
by this screening policy were not reimbursed, a situation 
which changed on January 1, 1997. A leaflet on serum 
screening was issued by the Ministry of Health in 1996 
and sent to all GPs, gynaecologists, obstetricians and mid
wives (110,000 professionals). This leaflet includes rec
ommendations on good practices. 

The number of fetal karyotypes performed in France 
was 36,000 in 1990,41,200 in 1991 and 50,000 in 1994, 
representing 6% of all the pregnancies. The reasons why 
these karyotypes were performed are mentioned in ta
ble 2. The impact of PND of chromosomal anomalies is 
increasing every year. The data for the years 1989-1992 
are shown in table 3. Half of the trisomy 21 cases are now 
detected prenatally and the pregnancies terminated [3-9]. 
In women younger than 35, this proportion is 25% where
as it is 82.7% in women over 40 (table 4). Nonetheless, the 
prevalence rate at birth has barely decreased (table 5) due 
to the fact that women now have their children at older 
ages. In fact, many diagnoses are done late in preg-
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Table 2. Reasons for fetal karyotyping in France (1994) (49,771 
karyotypes) 

Reasons for fetal karyotyping 

Maternal age 2: 38 
Maternal age 35-37 
Maternal age < 35 
Previous child with an anomaly 
Parental anomaly 
Sexing for X-linked condition 
Abnormal ultrasound findings 
Serum marker screening 
Other 

Total 

Percent 

45.4 
10.9 
4.2 
3.7 
1.6 
0.7 

20.7 
9.1 
3.7 

100 

Data from a survey conducted in 1995 by Ayme et al. (to be pub
lished). 

Table 3. Terminations of pregnancy following a prenatal diagno
sis of trisomy 21 in three regions of France (1989-1992) 

Year 

1989 
1990 
1991 
1992 

Total 

Total 
cases 

188 
186 
188 
162 

724 

Terminations of pregnancy 

n % 

72 38.3 
97 52.2 
94 50.0 
90 55.6 

353 48.8 

Data from the Birth Defects Registries of Paris (Dr. Janine Gou
jard), Strasbourg (Prof. Claude Stoll) and Marseille (Dr. Segolene 
Ayme). 

Table 4. Proportion of terminations of pregnancy by maternal 
age classes in three regions of France (1989-1992) 

Years 

1989 
1990 
1991 
1992 

Mean 

Terminations of pregnancy, % 

<35 35-37 

10.3 43.2 
26.0 53.1 
24.1 34.8 
35.4 65.5 

24.0 49.6 

38-39 2:40 

53.6 78.0 
78.6 79.2 
90.0 86.0 
72.7 90.0 

74.1 82.7 

Data from the Birth Defects Registries of Paris (Dr. Janine Gou
jard), Strasbourg (Prof. Claude Stoll) and Marseille (Dr. Segolene 
Ayme). 
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nancy through US screening (table 6), especially in young 
women. 

The efficacy of prenatal screening by US for some 
major anomalies is also known thanks to the registries of 
birth defects [10, 11]. The proportion of terminated preg
nancies is shown in table 7. A very significant proportion 
of these major malformations are now reasons for termi
nating pregnancies. 

For the Mendelian disorders, the impact of PND can
not be evaluated. Only the total number of prenatal tests 
for Mendelian conditions during the period 1980-1990 is 
available from the Ministry of Health: metabolic diseases: 
1,300 tests; haemoglobinopathies: 689 tests; haemophilia: 
177 tests; X-linked conditions: 419 tests, and cystic fibro
sis: 334 tests [12]. 

Diagnostic Procedures Available 

In France there are 70 cytogenetics laboratories offer
ingPND. 

Maternal serum screening for Down syndrome was 
introduced in 1990. A study of the practices was per
formed in 1995. The survey showed that 11 % of all preg
nant women had a serum screening in 1994,20% in 1995, 
with significant differences between regions. The test was 
prescribed by 12.3% of the GPs and 68.4% of the obstetri
cians. Gestational age was determined by sonography for 
93% of the pregnancies followed by obstetricians and 
61 % of the pregnancies followed by GPs. Among the 32 
laboratories which were active in 1994, 9 used a sim
ple test (hCG), 12 a double test, and 11 a triple test 
(hCG+AFP+uE3). Half of the laboratories were involved 
in a quality control network. The cut-off risk level for 
amniocentesis (AC) was 11250 in 13 laboratories and 11 
100 in the others (this was the cut-offlevel chosen during 
the pilot study in 1990-1991). The risk was calculated 
using a software by only 19 laboratories. This survey dem
onstrates a widespread diffusion of the test despite the 
fact that it was not yet reimbursed, but also that the prac
tice is far from optimal. It also shows that guidelines had 
to be issued and diffused among the professionals in
volved in this type of screening. These guidelines were 
sent in December 1996. They state that serum screening 
should be offered to all women prior to the 15th week and 
performed between 15 and 18 weeks, independent of their 
ages; that gestational age should be carefully estimated; 
that a US examination should be done to detect twin preg
nancies and/or major malformations; that the woman has 
to formally agree on the test, which can be performed only 
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Table 5. Evolution of the prevalence of 
trisomy 21 among live-births (1984-1992) in 
France 

Year Prevalence 
per 10,000 births 

1984 9.9 
1985 10.4 
1986 10.6 
1987 9.4 
1988 11.8 
1989 14.3 
1990 10.8 
1991 11.2 
1992 9.2 

Data from the Birth Defects Registries of 
Paris (Dr. Janine Goujard), Strasbourg 
(Prof. Claude Stoll) and Marseille (Dr. Sego
leneAyme). 

Table 7. Proportion of terminations 
of pregnancy (TP) for 14 malformations 
in three regions of France (1989-1992) 

Malformation 

Anencephaly 
Spina bifida 
Hydrocephaly 
Tetralogy of Fallot 
Hypopl. left heart 
Cleft lip/palate 
Duodenal atresia 
Bilat. renal agenesis 
Cystic kidneys 
Diaphragm. hernia 
Omphalocele 
Gastroschisis 
Limb reduc. defect 

Table 6. Gestational age at prenatal diagnosis of trisomy 21 
according to maternal age (1989-1992) 

Gestational age Maternal age 
months 

<38 238 all ages 

2 2 (1.3) 11 (5.3) 13 (3.6) 
3 13 (8.4) 31 (15.0) 44 (12.2) 
4 49 (31.6) 132 (63.8) 181 (50.0) 
5 37 (23.9) 24(11.6) 61 (16.9) 
6 24(15.5) 5 (2.4) 29 (8.0) 
7 14 (9.0) 2 (1.0) 16 (4.4) 
8 14 (9.0) 2 (1.0) 16 (4.4) 
9 2 (1.3) 0 2 (0.6) 

Figures in parentheses are percentages. 
Data from the Birth Defects Registries of Paris (Dr. Janine Gou

jard), Strasbourg (Prof. Claude Stoll) and Marseille (Dr. Segolene 
Ayme). 

Isolated malformation Associated with other malformations 

TP/all cases TP,% TP fall cases TP,% 

1191129 92.2 24/27 88.9 
65/115 56.5 17/23 73.9 
901156 57.7 43/68 63.2 

7/64 10.9 8/32 25.0 
37179 46.8 11118 31.1 

6/318 1.9 391113 34.5 
0126 0 117 14.3 

19121 90.5 15/19 78.9 
35/108 32.4 37/60 61.7 
13/86 15.1 28/61 45.9 
10/36 27.8 22/46 47.8 
5/50 10.0 217 28.6 

12/94 12.8 34/85 40.0 

Data from the Birth Defects Registries of Paris (Dr. Janine Goujard), Strasbourg (Prof. 
Claude Stoll) and Marseille (Dr. Sego1ene Ayme). 

by an authorised laboratory; that an AC should be offered 
to all women having a risk equal to or greater than 1 :250 
and that the woman's decision about having or not having 
the test and the AC must be respected. 

The conditions which are currently diagnosed using 
molecular biology techniques are listed in table 8. The list 
oflaboratories performing prenatal tests is available at the 
internet address: http://www.infobiogenJr/orphanet/ 

PND in France 

Current Methods in Use for PND 

Fetal cell sampling is performed by AC in 70% of 
cases, by chorionic villus sampling in 7% of cases and by 
fetal blood sampling in 23% of cases (table 9). 

Fluorescence in situ hybridisation (FISH) is now cur
rently used by 75% of cytogenetics laboratories for PND 
purposes. 
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Table 8. List of conditions diagnosed by molecular biology in French laboratories (1996) 

Abetalipoproteinaemia 
Achondroplasia 
Addison disease 
BrutonXLA 
SMA type II 

Gaucher's disease type I 
Gaucher's disease type II 
Gaucher's disease type III 
Glycogenosis type Ia 
Homocystinuria 

Mucopolysaccharidosis type II 
Cystic fibrosis 
Neurofibromatosis 
Norrie disease 
MEN! 

Angelman syndrome 
Friedreich ataxia 
Ataxia telangiectasia 
SCAI 

Huntington's disease 
Hydrocephaly, X-linked 
Hyper-IgM syndrome 
Haemochromatosis 
Haemophilia A 
Haemophilia B 

MEN2A 
Pearson's disease 
Pelizaeus-Merzbacher's disease 
Polycystic kidney disease, recessive 
Polycystic kidney disease, dominant 
Gardner syndrome 

Beckwith-Wiedemann syndrome 
Berardinelli-Seip syndrome 
CATCH 22 
Cancer of colon, non-polyposic type I 
Cancer of colon, non-polyposic type 2 
BRCAI 

Incontinentia pigmenti 2 
Insensitivity to androgens 
Kearns-Sayre syndrome 
Kennedy syndrome 

Prader-Willi syndrome 
Retinitis pigmentosa 2 and 3 
Retinoblastoma 
Retinoschisis 

Charcot -Marie-Tooth 
Choroideraemia 
Coffin-Lowry syndrome 

Kugelberg-Welander 
Leber atrophy 
Leprechaunism 

DiGeorge syndrome 
Duchenne-Becker muscular dystrophy 
Christ -Siemens-Touraine syndrome 
SEDL 

Lesch-Nyhan syndrome 
Leucodystrophy, metachromatic 
Li-Fraumeni syndrome 

Retinoschisis, juvenile X-linked 
Steinert disease 
Trichothiodystrophy type 2 
WAGR 
Von Hippel-Lindau's disease 
W erdnig-Hoffmann disease 
Williams syndrome 

Landouzy-Dejerine muscular dystrophy 
II-Beta-hydroxylase deficiency 
2!-Hydroxylase deficiency 
3-Beta-hydroxylase deficiency 

Liddle syndrome 
Lowe syndrome 
MELAS syndrome 
MERRF syndrome 
Marfan syndrome 

Wilson's disease 
Wiskott-Aldrich syndrome 
FRAXE 
FRAXA 

Laron syndrome type I 
Emery-Dreifuss syndrome 

Miller-Dieker syndrome 
Mucopolysaccharidosis type I 

Xeroderma pigmentosum 

US screening is widely used. 96% of the pregnant 
women had 3 US exams and more in 1994. 

There are no professional guidelines and no quality 
assessment networks for any of the techniques in use, 
except for serum marker screening. 

Areas under Development 

FISH on interphase nuclei is being developed and eval
uated in 15 French laboratories. Five laboratories are 
involved in a research programme on fetal cells in mater
nal blood. Serum marker screening at the first trimester is 
being evaluated in 13 laboratories. Other areas of research 
are: polymerase chain reaction and primed in situ label
ling on interphase nuclei. Several obstetric departments 
are evaluating sonography during the first trimester in 
comparison or in conjunction with serum marker screen
ing. Several biochemistry laboratories are testing new 
serum markers. 
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Funding Arrangements for PND 

All the tests are reimbursed by the social security sys
tem for all the indications defined by the National Com
mittee of Nomenclature of medical acts. Three US exami
nations are reimbursed per pregnancy if the pregnancy is 
normal (one per trimester). For abnormal pregnancies, 
the number is not limited. 

Current Legislation Surrounding PND 

PND is regulated by two major laws: the Law on Abor
tion and the Law on Bioethics. 

The abortion law was voted in 1975. It authorises eve
ry woman to freely choose to abort until 1 0 weeks of preg
nancy. After this time limit, the termination of pregnancy 
is allowed only for the woman's safety or if the fetus is 
affected by a severe condition, for which no treatment is 
available. No time limit is fixed for this. The authorisa-
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Table 9. Techniques used to obtain fetal cells, by maternal age 
group in France (1994) 

authorised, a laboratory has to belong to a multidisciplin
ary network including medical geneticists, sonographists, 
obstetricians, paediatricians, surgeons, cytogeneticists, 
molecular biologists and pathologists, in order to guaran
tee the multidisciplinary approach of all the decisions. 

Techniques Maternal age groups 

<38 ;:::38 all ages 

CVS,% 4.5 9.6 6.9 
Fetal blood, % 38.5 5.0 22.7 
AC,% 57.1 85.5 70.5 

Total 100 100 100 

Data from a survey conducted by Ayme et al. in 1995 (to be pub
lished). 

According to the bioethics law, pre-implantation diag
nosis can be performed only if a physician working in a 
multidisciplinary network has verified that the couple, 
given the family history, has a high probability of giving 
birth to a child with a genetic condition of sufficient sever
ity to be incurable at the time of diagnosis. The laborato
ries offering pre-implantation testing have to be autho
rised by the Ministry of Health. The criteria for being 
authorised are still in the process of definition and should 
be published by 1997. At the present time, no pre-implan
tation diagnosis is performed in France, but some patients 
have obtained such a diagnosis in other European coun
tries and their test was financially supported by the 
French social security system. 

tion to terminate the pregnancy is delivered by two court 
experts, one of them being an expert in fetal medicine. 

The bioethics law was voted on July 29,1994. This law 
states that any investigation performed in order to make a 
prenatal diagnosis of a birth defect may only be per
formed by a laboratory which has obtained formal agree
ment for this activity. Authorised laboratories have to 
produce an annual report on their activities and can loose 
their agreement if their activities are not judged satisfac
tory. The committee which evaluates the activities of all 
the laboratories advises the Minister of Health. To be 

Problems Faced by the Professionals 
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