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Congenital rubella in the USSR

R. A. KANTOROVIC,1 N. I. VOLODINA,2 E. A. TELESEVSKAJA,3 A. I. AVDINA,2
N. M. SOKOLOVA,2 L. V. BELECKAJA,4 M. P. CERNOVA,5 & N. A. FARBER6

The results of a comprehensive study of the problem of congenital rubella in Moscow
and other cities of the USSR are presented. The highest rubella incidence was found among
children 1-7 years of age; but 20-25 rubella cases were also recorded annually per
100 000 adults. Specific antihaemagglutinins were found in 36-70% of children and in
91-99% of adults. Investigation of the rubella foci revealed clinical rubella, confirmed by
laboratory methods, in children and adults who had low initial titres of specific
antihaemagglutinins. Serological screening of 1661 apparently healthy pregnant women
detected antihaemagglutinins in 98.4%; however, low (1:8-1:16) titres were found in
53.3% and high (postinfection) titres and specific IgM in only 8.8% of cases.

A study of 523 pregnant women who had been in contact with a source of infection
revealed clinical rubella in 10.9% and inapparent infection in 0.7% of cases. A virological
study of fetuses from infected pregnant women showed that there was intrauterine viral
infection in 73% of cases; 38% of rubella-infected fetuses had congenital defects
(unilateral or bilateral cataract, absence of one cerebral hemisphere, adhesion of the upper
and lower eyelid, or diffuse damage of the crystalline lens); in one woman rubella virus
was isolated from the fetuses and abortion materials received from two abortions with an
interval of 6 months. Serological investigation of 519 mothers who had given birth to
children with congenital defects showed that there were more frequent indications of
rubella infection in the mothers of the children with CNS and cardiovascular defects, as
well as in the children with congenital cardiovascular and CNS defects, than in the control
groups. These data confirmed the teratogenic nature of rubella strains found in the USSR.
This study indicates the need to improve rubella surveillance in pregnant women and to
consider the prophylaxis of congenital rubella in the USSR. (See also Addendum.)

Following the establishment by the late Sir Nor-
man Gregg of a link between congenital defects and
maternal rubella, the problem of congenital rubella
attracted the attention of investigators in many
countries of the world after a large outbreak of
rubella in the United States of America (1964-65)
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when about 12.5 million cases, including more than
30 000 cases in pregnant women, were recorded.
These cases were accompanied by the birth of more
than 20 000 newborns with the different congenital
malformations (1). The peculiarities of the
epidemiology of rubella in Europe (the absence of
large epidemics and the high percentage, 80-95 %,
of seropositive persons among the adult population)
as well as the hypotheses concerning the geographi-
cal differences in virulence (teratogenicity) of the
rubella virus pointed to the need for a comprehen-
sive investigation into congenital rubella and its
connexion with congenital defects in different geo-
graphical zones of the world.

Research into congenital rubella in the USSR,
where no large rubella outbreaks have been re-
corded, is in its early stages. The first phase of the
study in the UJSSR consisted of seroepidemiological
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Fig. 1. Specific fluorescence in MA-104 cells infected by the rubella virus (indirect method).

investigations carried out by Andzaparidze et al. (2,
3), Sinjak et al. (4), Cebotarev et al. (5) and
Kantorovi6 et al. (6, 7). A comprehensive investiga-
tion of the congenital rubella problem in Moscow
and selected other towns in the USSR was carried
out in 1971-77.a

MATERIALS AND METHODS

Epidemiological investigations

The incidence of rubella cases in different age
groups was studied during 1969-76 on the basis of
data provided by the obligatory registration of
rubella cases which was introduced as a result of the
outbreak of the disease in Moscow in 1969. In order
to determine the level of specific rubella anti-
haemagglutinin in the population, blood samples
were taken in the following age groups: 0-11
months, 1-3, 4-7, 8-15, 16-20, 21-30, 31-40,
41-50, and 51-60 years. In total, 3014 sera were
examined.

Clinical investigations

In the annual periods of increase in rubella cases,
and at other periods of the year, examinations were
made of pregnant women with evident manifesta-
tions of rubella and of apparently healthy pregnant
women who had been in contact with rubella pa-
tients. Clinical laboratory investigations were carried
out in children with congenital rubella syndrome and

a Under the overall guidance of Academician 0. V. Barojan,
USSR Academy of Medical Sciences, Moscow, USSR.

other abnormalities living in other cities of the
USSR and hospitalized in the clinical section of the
Bakulev Institute of Cardiovascular Surgery, as well
as other hospitals.

Virological investigations

Virological studies were made on tissue samples
from the brain, eyes, lungs, liver, kidneys, and
placenta from aborted fetuses from infected preg-
nant women, and also on nasopharyngeal swabs
from babies born to infected mothers. The continu-
ous cell culture strains MA-104, SPEV, BHK-21/
13S and a diploid human cell culture strain
(DKLCH) were used to isolate the rubella virus
(Fig. 1). The presence of rubella virus in the tissue
cultures was indicated by the direct cytopathic effect
in the diploid cells and by an interference reaction
with vesicular stomatitis virus in the continuous cell
cultures. The identification of rubella virus was
carried out by the virus neutralization test in the
diploid cells and by indirect fluorescent staining in
other culture systems.

Immunological investigations

Following Stewart et al. (8), rubella antibodies
were detected by a haemagglutination-inhibition test
using 4 haemagglutination units of lyophilized anti-
gen.b The differentiation of specific IgM and IgG
antibodies was carried out using 0.5 mol/litre 2-
mercaptoethanol, as suggested by Banatvala et al.
(9). The presence of specific IgM, indicative of

I Produced by Recherche et Industrie Therapeutique S.A.,
Genval, Belgium, or by Institut Merieux, Lyon, France.
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recent infection, was defined by a 4-fold (or greater)
difference in the titres of antibodies before and after
treatment with 2-mercaptoethanol.

Morphological investigations

Different organs of the fetuses received after
artificial interruption of pregnancy from rubella-
infected pregnant women were examined mor-
phologically after fixation with a 10% solution of
formalin with 5 % of acetic acid added. The speci-
mens were then embedded in paraffin wax and
stained with haematoxylin-eosin.

RESULTS

According to data provided by the Moscow Sani-
tary-Epidemiological Station, the incidence of rubel-
la in Moscow per 100 000 population in the years
1969-76 was, respectively: 105.2, 227.1, 363.1,
273.2, 158.0, 515.0, 447.0, and 402.4. Thus there
was evidence of a 3-year cycle of cases in Moscow,
which agreed with the data published by Ingalls et al.
(10). On average, the highest number of cases was
registered in April each year, though in peak years
there was a shift in the seasonal pattern, with the
maximum number of cases being recorded in May.
The highest incidence of rubella was recorded in the
following age groups: 1-2, 3-6, and 7-14 years. The
proportion of adult cases in total rubella incidence
varied in different years from 4.6% to 9.2%, the
largest proportion being reported in 1974-75: more
than 50% of the adult cases were women, obviously
because of the closer contact between women and
the reservoir of rubella infection. The validity of the
diagnosis of clinical rubella among children and
adults was confirmed by serological and immunolo-
gical methods. The diagnosis of rubella was con-
firmed serologically in 70% of the children and in
88.9% of the adults, and rubella specific IgM was
detected in 78% of adults with typical clinical
rubella symptoms.

Rubella antibodies were detected in all age groups
from 0 to 60 years. Investigation of cord sera
revealed the high frequency of seropositivity
(90-92 %) resulting from the transmission of mater-
nal antibodies (IgG) across the placenta. The lowest
seropositivity rate occurred between the ages of 6
months to 2 years (30-40%). In older children, a
constant increase in seropositivity with age was
detected; this was obviously a result of the high
incidence of rubella in children under 10 years of

age. Rubella antibodies were found in 92-96% of
adolescents and adults; therefore, 4-8% of adults
remain seronegative. Medium to high HI titres
sufficient to give resistance to infection were found
in only 50-60% of the adults studied. These data
show that, under conditions of sporadic incidence of
rubella, a considerable proportion of adults (includ-
ing pregnant women) remain susceptible.

Investigation of different groups of pregnant women

The first stage of this part of the work consisted of
the examination of 1661 pregnant women at diffe-
rent stages of pregnancy. Rubella antibodies were
found in 98.4% of this group, but in 53.3 % the
titres were low (1: 8-1: 16). It should be noted that
in some countries (for example France), pregnant
women with HI titres lower than 1:20 are consi-
dered seronegative.
The possibility of reinfection or of clinical rubella

in persons with low initial titres of the specific
antihaemagglutinins were studied by investigating
76 children and 273 adults who had been in close
contact with rubella patients in different foci of
infection. In all the cases described below, the first
serological investigations were carried out 1-7 days
after contact with infection and, therefore, the level
of antibodies in that period is considered to repre-
sent the initial immunological status of the persons
investigated. Rubella antibodies were found in 90%
of the children and 98% of the adults, low titres
(1: 8-1: 16) being found in 30% of the children and
72.2% of the adults. In the course of follow-up
observations, typical rubella with seroconversion
occurred in 3 children and 4 adults who had had low
initial levels of antibodies, showing that low titres
are probably insufficient to give protection against
clinical rubella several years after initial infection.
These data agree with those of Horstmann et al.
(11), Strannegard et al. (12), and Enders-Ruckle &
Lindemann (13).
The second stage of this investigation was a

prospective epidemiological and serological exami-
nation of a high-risk group, i.e., 523 pregnant
women who were in close contact with rubella
patients in different foci of rubella infection. The
results show that pregnant women came into contact
with rubella most frequently in family foci (68.6 %).
The second most frequent contact places were
children's institutions (19.1 % of all contacts). Only
12.2% of all contacts occurred in other buildings
(domestic or professional). Most contacts were re-
gistered in the second (50.5 %) and third (23.5 %)
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trimesters of pregnancy, evidently because pregnant
women in their fourth to sixth months of pregnancy
visited maternity clinics and were examined more

frequently. Contacts with rubella infection during
the first months of pregnancy may not always have
been recorded.
The main part of this investigation consisted of an

analysis of the outcomes of pregnancy of women
who had been in contact with rubella patients. The
results (Table 1) show that 57 (10.9%) of the 523
contacts developed clinical rubella. The disease was

accompanied by typical clinical symptoms: tempera-
ture of 38-39°C, morbilliform rash, posterior cervi-
cal, articular, or occipital lymphoadenopathy, sore

throat, and conjunctivitis. The clinical diagnosis of
rubella was confirmed in all cases by positive
seroconversion or by a high initial antibody titre
1: 256 or more). It should be noted that 4-64-fold
seroconversion was detected in 21 pregnant women
without clinical symptoms. These might be consid-
ered as indicating a "booster" response; in fact, 3
of these pregnant women had specific rubella IgM
that testified their reinfection. The isolation of 8
rubella strains from the patients with clinical or

inapparent rubella confirmed once more the danger
of rubella infection to pregnant women in contact
with the reservoir of infection.

Virological and morphological studies of intrauterine
infection of fetuses with rubella virus

Virological investigations were carried out on the
abortion material and fetuses received from the 22
pregnant women whose pregnancy was terminated
because of rubella infection. The results are given in
Table 2. The results concern 18 women with clinical
rubella and 3 women with inapparent rubella infec-
tion. In these women the onset of rubella infection
occurred after 6-20 weeks of gestation; in 15
women, rubella occurred in the first trimester and in
6 women in the second trimester of pregnancy. One
additional case, in particular, is noteworthy. Rubella
virus was isolated from the fetus and abortion
materials twice from the same woman at 6-month
intervals, after developing clinical rubella during the
first pregnancy. In this case, the epidemiological in-
vestigations were made carefully and the possibility
may be excluded of repeated infection during the 6

Table 1. Rubella incidence in 523 pregnant women who had been in contact with rubella patients

By clinical criteria By serological criteria

Seroconversion to rubella No. of persons Total no. infected
virus (no. of times increase in titre) with high (by laboratory criteria)

initial titre
Groups No. % 4 8 16 32 >64 (>1:256) No. %

Clinical rubella 57 10.9 6 12 7 6 5 21 57 100,0

Without clinical symptoms 476 81.1 12 5 - 3 1 3 24 5.0

Total 523 100.0 18 17 7 9 6 24 81 15.5

Table 2. Isolation of rubella virus from abortion and fetal specimens received from pregnant women with clinical
or inapparent rubella

Rubella virus Fetal congenital
Characteristics of rubella infection No. of specimens Weeks of gestation at isolation defects

in pregnant women tested onset of rubella
From Foabortion fetuses Total No. %

materials feus

Clinical rubella 18 6-20 5 8 13 5 28

Inapparent rubella 3 6-12 1 1 2 1

Second pregnancy with 6 months 1 10 1 1
interval after rubella in previous
pregnancy

Total 22 7 9 16 6 27
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Fig. 2. Umbilical vein, showing the beginning of thrombus formation, Karyorrhexis in leukocytes, proliferation of
the endothelium and of reticular cells in the walls of the vein. Magnification x 70. (Haematoxylin-eosin staining.)

months between the two pregnancies. It is evident
that rubella virus persisted in the mother during the
6-month interval; this agrees with data published by
Menser et al. (15), and Ben-Meir (16).

Diagnosis of rubella in this group of pregnant
women was based on both typical clinical symptoms
and laboratory criteria. Four-fold or higher serocon-
version was shown in 9 persons and high initial titres
(more than 1: 128) in 13 persons. Rubella virus was
isolated from 16 (73%) of the 22 abortion speci-
mens and fetuses examined. By means of tissue
culture passage and subsequent identification by
indirect flourescent staining, virus was isolated from
different organs (eye, brain, heart, kidney, liver,
etc.) thus demonstrating the broad dissemination of
the virus in the infected embryos and fetuses (16,
17).
Congenital malformations (bilateral or unilateral

cataract, absence of one cerebral hemisphere, adhe-
sion of upper and lower eyelid, diffuse damage to the
crystalline lens) were found in 6 fetuses from women
infected during the sixth to fifteenth weeks of
pregnancy. In addition, microscopic study of a 27
week-old fetus showed signs of pronounced produc-
tive inflammation in the wall of the cord vein-the
main vessel in the circulation between placenta and
fetus (Fig. 2). The inflammation was expressed by
oedema of the middle envelope of the vessel, diffuse
or focal proliferation of its connective tissue ele-
ments, and proliferation and swelling of the en-
dothelial elements of the intima. The initial stages of

thrombus formation were detected in the lumen of
the vessel. Purulent inflammation of the vessels was
not seen. Involvement of the vascular system is one
of the most typical symptoms of fetal infection.
According to Driscall (18), one of the causes of
impairment of fetal morphogenesis is damage to the
blood vessels.

Congenital malformations in fetuses infected with
rubella were comparatively frequent: 6 (27 %) of 22
cases being affected. If one considers only the
number of documented intrauterine rubella infec-
tions, the frequency of congenital defects becomes
even higher-6 (38%) of 16 cases.

Observations on children with congenital rubella
syndrome and with different congenital malforma-
tions

To conclude the study, a clinical and virological
investigation was made of 18 children under 3 years
of age with the following congenital anomalies:
heart disease and cataract (bilateral and unilateral);
complicated heart disease, cataract, and immaturity;
heart disease, cataract, and deafness; complicated
heart disease, cataract, syndactyly, central nervous
system malformations; and heart disease and retar-
dation of intrauterine growth, retarded physical
development, delayed eruption of teeth, thrombocy-
topenia, and dermatoglyphic abnormalities. The
most frequent congenital heart defects were patent
ductus arteriosus, pulmonary stenosis, atrial or ven-
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tricular defects, and coarctation of the aorta. Among
central nervous system defects, microcephaly, hy-
drocephaly, and retarded mental development were

the most frequent.
The association of congenital rubella infection

with these congenital malformations was proved by
the epidemiological, virological, and serological
data. Clinical or inapparent rubella during the first
trimester of pregnancy was recorded in the history of
all mothers whose babies had the above-mentioned
congenital defects and rubella virus was isolated
from nasopharyngeal swabs, from fluid from the
anterior chamber of the eye, and from cataract tissue
of 4 children of this group and rubella antibodies
were detected in 17 (94.4%) of the children. In a

control group of 86 children aged from 6 months to
3 years, with an uneventful history and from whose
mothers virus had not been isolated, rubella anti-
bodies were detected in only 31 children (36.1 %).
A typical example of a family rubella focus was

presented by one family with a baby suffering from
congenital rubella syndrome. In this family, rubella
had been recorded in all four family members at
1-2-week intervals with typical symptoms: high
temperature, abundant rash, etc. In this family, a

pregnant woman who had clinical rubella when 4-5
weeks pregnant had given birth to a baby with
congenital heart disease and bilateral cataract. Cy-
topathogenic rubella virus was isolated from cataract
tissue and specific rubella antigen was detected after
a series of tissue culture passages in DKLCH cells.
A second group of 519 children under 3 years of

age with different congenital defects were investi-
gated: these children had heart disease or defects of
the central nervous system and the maxillofacial
apparatus. The control group consisted of 86 chil-
dren of the same age. The highest percentage of
seropositive children (86.5 %) was found among
those with congenital defects of the central nervous

system; of those with congenital heart disease,
67.1 % were seropositive; and 63 % were seroposi-
tive in the group with defects of the maxillofacial
apparatus. In the control group of children, only
36.1 % were seropositive. Table 3 gives the geomet-
ric mean titres in the groups of mothers and children
studied. The highest titres were found in the groups
of mothers who had given birth to babies with
combined cardiovascular defects (1: 42) or with
intrauterine damage to the central nervous system
(1: 37), whereas in group of mothers of healthy

Table 3. Mean geometric titres of rubella antibodies in the mothers of children with
congenital defects and in the children themselves, compared with controls

Groups tested

defects Clinical diagnosis Mothers Children
(18-40 years) (0-3 years)

Central nervous system Intrauterine damage 1 :37' 1 :22.6a
malformations of central nervous system

Cerebral palsy 1:30 1:8.6

Total 1:34 1:16

Congenital heart disease Ventricular septal defect 1:30 1 :6.5a

Atrial septal defect 1:22.6 1:3.2

Patent ductus arteriosus 1:14.9 1:8.6a

Pulmonary stenosis 1:28 1:6.5

Combined abnormalities 1 :42a 1:6.5

Total 1:28 1:6.5

Defects of maxillo- Cleft of soft and hard palate 1:13.9 1:6.1
facial apparatus

Controls Healthy persons 1:22.6' 1:2.7'

a p <0.001
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babies the geometric mean titre did not exceed
1:22.6 (P<0.001). The geometric mean titres of
rubella antibodies in the children with intrauterine
damage to the central nervous system (1: 22.6), with
patent ductus arteriosus (1: 8.6), or with ventricular
septal defect (1: 6.5) were 2-8 times higher than the
mean titres in healthy children of the same age group
(1:2.7, P<0.001).
A virological study of children 0-2 years old with

congenital defects of the central nervous system, the
cardiovascular system, or the maxillofacial apparatus
resulted in the isolation of rubella virus from one
baby diagnosed as suffering from patent ductus
arteriosus, unilateral cataract, and intrauterine dam-
age to the central nervous system and from one baby
diagnosed as having a cleft of the hard palate and
upper lip. The coexistence of a high antibody titre
(1: 256) and the presence of specific rubella IgM
antibody was revealed in one baby aged 2 months
suffering from intrauterine damage to the central
nervous system; this provided laboratory evidence
of intrauterine rubella infection.

DISCUSSION

The results of this comprehensive study of con-
genital rubella emphasize the importance of this
problem in countries where there have not been any
large rubella outbreaks. A study was made in
Moscow of the incidence of rubella cases, confirmed
by serological methods, over several years. In addi-
tion, the immunological status of the population was
determined. Rubella cases occurred each year in
adults, particularly in pregnant women, as confirmed
by the isolation of strains of rubella virus and
seroconversion in paired sera. Clinical or subclinical
rubella virus infection among children and adults
with low initial antibody titres was detected. Pro-
spective epidemiological and laboratory studies re-
vealed clinical rubella or reinfection in 11.5 % of
523 pregnant women who had been in contact with
rubella. The study points to the need for thorough

registration of all the consequences of rubella in
pregnant women.

Virological investigation of abortion material and
fetuses after the termination of pregnancy by
therapeutic abortion because of rubella showed that
intrauterine rubella infection was present in 73 % of
infected pregnant women. These data agree with
results of authors in other countries (19, 20). Our
studies also demonstrated persistence of the virus in
a pregnant woman and the possibility of fetal
infection during a second pregnancy in the same
woman after an interval of 6 months (14, 15).
The most important findings resulted from the

correlation of virological and morphological infor-
mation. In this way, congenital defects were found in
38 % of rubella-infected fetuses. On the basis of an
analysis of the frequency of congenital rubella syn-
drome during major rubella outbreaks, Cockburn
(21) stated that rubella infection in the first trimester
of pregnancy would lead to congenital defects in
28% of newborns. Thus, the hypothesis may be
proposed that the teratogenic nature of rubella
strains in the USSR is similar to that of the highly
virulent strains isolated during major rubella out-
breaks in other countries. The same conclusion
could also be drawn from the results of retrospective
studies, such as our clinical, epidemiological, and
virological study of 18 children with congenital
rubella syndrome and different combinations of
congenital defects.
The comparative serological study of 519 children

with congenital defects and of a control group
showed more frequent indications of rubella infec-
tion in children with central nervous system defects
and disease (P<0.001). Attention should be paid to
the isolation of rubella virus from children who are
diagnosed as having patent ductus arteriousus, intra-
uterine defects of the central nervous system, or cleft
of the hard palate and upper lip.

This study indicates the importance of improving
the epidemiological surveillance of rubella in preg-
nant women and of considering the prophylaxis of
congenital rubella in the USSR.

ADDENDUM

After submission of the manuscript additional virological
and morphological studies were carried out on the fetuses
received after artificial interruption of pregnancy from 9
rubella-infected pregnant women. Thus a total of 31
abortion specimens and fetuses were examined; rubella
virus was isolated from 24 cases (77.4 %), congenital
defects (cataracts, etc.) were found in 10 cases (32.1 %).
Microscopic study of 16 fetuses revealed signs of pro-

nounced changes in 9 cases, as well as infiltration of
placenta tissues and of the cord: endotheliosis, infiltration
with lymphocytes and monocytes but mainly with polynuc-
lear leukocytes, the initial stages of thrombus formation,
etc. Thus, in this initial period of rubella infection of
fetuses, most of pathological changes are concentrated in
the organs that are responsible for the connexion between
the mother and the fetus.
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RESUME

LA RUBEOLE CONGgNITALE EN URSS

L'article prdsente les resultats d'une etude du probleme
de la rubeole congenitale a Moscou et dans d'autres villes
d'URSS. C'est parmi les enfants ages de un a sept ans que
l'on a observe la plus forte incidence de la rubeole;
toutefois, entre 20 et 25 cas de rubeole pour 100 000
adultes ont ete egalement enregistres chaque annee. Des
antihemagglutinines specifiques ont e observees chez 36
a 70% des enfants et 91 a 99% des adultes. L'etude des
foyers de rubeole a permis de deceler la rubeole clinique,
confirmee par les methodes de laboratoire, chez des
enfants et des adultes qui presentaient initialement de
faibles titres d'antihemagglutinines specifiques. Le d6pista-
ge s6rologique de 1661 femmes enceintes apparemment en
bonne sante a permis de deceler des antihemagglutinines
chez 98,4% d'entre elles; toutefois, des titres faibles (1: 8-
1:16) ont ete observes chez 53,3% des sujets tandis que
l'on observait des titres elev6s (apres l'infection) et des IgM
sp6cifiques dans 8,8% des cas seulement.
Une etude portant sur 523 femmes enceintes ayant ete

en contract avec une source d'infection a r6vele la rubeole
clinique dans 10,9% des cas et une infectioapparente dans
0,7% des cas. Une etude virologique des foetus provenant

de femmes infectee a montre qu'il y avait infection virale
intra-uterine dans 77.4% des cas; 32.1% des foetus
infectes de rubeole presentaient des anomalies congenitales
(cataracte unilaterale ou bilat6rale, absence d'un hemis-
phere cerebral, accolement des paupieres sup6rieure et
inferieure, ou alteration diffuse du cristallin); chez une
femme en particulier le virus de la rubeole a pu etre isole a
partir des foetus et de debris provenant de deux avorte-
ments survenus a intervalle de six mois. L'examen serologi-
que de 519 meres ayant donne naissance a des enfants
presentant des anomalies congenitales a montre qu'il y
avait plus fr6quemment signes d'infection par la rubeole
chez les meres d'enfants atteints d'anomalies du systeme
nerveux central et de l'appareil cardiovasculaire, ainsi que
chez les enfants presentant des anomalies congenitales de
l'appareil cardio-vasculaires et du systeme nerveux central,
que dans les groupes temoins. Ces donnees ont confirme la
nature teratogene des souches de rubeole observees en
URSS. Cette etude confirme la necessite d'ameliorer la
surveillance de la rubeole chez les femmes enceintes et
d'envisager une prophylaxie de la rubeole congenitale en
URSS.
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