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Abstract 

Various countries have implemented anti-
rubella vaccination campaigns with the main
aim of preventing congenital infection. In
2003, Italy joined the European WHO pro-
gramme for the elimination of congenital
rubella and issued a special healthcare plan,
one of the objectives of which was to reduce
the proportion of rubella-susceptible pregnant
women to less than 5% by 2005. The aim of this
study was to determine the percentage of
seronegative pregnant women after the imple-
mentation of this plan. Anti-rubella IgG and
IgM antibodies were sought in 2385 pregnant
women who attended our hospital for serologi-
cal screening between 1 July 2008 and 30 June
2010. They included 750 women of foreign ori-
gin (31.4%). Eight percent of the women were
anti-rubella seronegative: 6.2% of the Italians
and 11.7% of the non-Italians. Among the
women of foreign origin, the percentage of
seronegativity ranged from 5.6% of those com-
ing from Eastern Europe to 17.7% of those
coming from Latin America. The level of
seropositivity among women of Italian origin
is high, although the objective of ensuring less
than 5% of susceptible pregnant women has
not yet been quite reached in our area.
However, particular attention needs to be
given to women coming from geographical
areas characterised by different epidemiolo-
gies and vaccination strategies because the
percentage of seronegativity is in some cases
double that of Italian women.

Introduction

Rubella infection generally leads to mild
disease in children, but, if it occurs during
early pregnancy, it can cause miscarriages or
severe fetal malformations.1 The risk of foetal
damage is greatest in the first trimester of
pregnancy, but rapidly decreases after the

twelfth week to only rare cases of deafness
due to infections occurring during the 17th

and 18th week.2

In order to prevent the onset of congenital
rubella syndrome (CRS), various European
countries have introduced vaccination cam-
paigns based on two main strategies (or a com-
bination of the two): the selective vaccination of
adolescent girls and/or women of childbearing
age, or the universal vaccination of boys and
girls.3 In the first case, the selective vaccination
of adolescent girls leaves susceptible males who
may be responsible for continuing the circula-
tion of the virus that can infect pregnant women
who may not have been vaccinated. In the sec-
ond case, inadequate vaccine coverage may
allow the continuing circulation of the virus,
prolong the time intervals between epidemics,
lead to a higher incidence of the disease among
older subjects, including women of childbearing
age, and increase the risk of CRS.4,5 According
to the WHO, at least 95% of children of both
sexes need to be vaccinated before the trans-
mission of rubella can be stopped. 
The European WHO therefore issued a plan

for eliminating congenital rubella6 with the
aim of having less than one case of CRS per
100,000 live births by 2010. In order to reach
this goal, it was planned to ensure at least 95%
vaccine coverage among children aged 2 years,
with at least one dose of vaccine in all admin-
istration units.7 Furthermore, additional vacci-
nation strategies were foreseen for adoles-
cents, women of childbearing age and immi-
grants, as well as recovery strategies for those
children who were not vaccinated before.7

The vaccine was introduced into Italy at the
beginning of the 1970s. Vaccination was ini-
tially recommended only for prepubescent
girls (Ministerial Decree of 6 April 1976). The
introduction of recombinant measles, mumps
and rubella (MMR) vaccines in the 1990s led
to the recommendation that all children of
both sexes should be vaccinated before they
are two years old (Ministerial Decree of 6
June 1995), and that their immunisation sta-
tus should be assessed (and regularised if
necessary) at the ages of 5-6 and 11-12 years,
when they are administered other vaccines in
accordance with the national vaccination
schedule (Ministerial Decrees of 7 April 1999
and 13 July 1999). 
Studies carried out in the 1990s estimated

that about 56% of children were immunized
with combined measles, mumps and rubella
vaccine, depending on the region (vaccination
coverage greater in Northern than in Southern
Italy);8-11 this was reflected by the lower
seronegative rates of women of childbearing
age in Northern than in Southern Italy (6% vs
12%).12 By 2003, regional immunisation rates
had increased to between 55% and 90%.9

In the same year, Italy joined the WHO
European programme for the elimination of

congenital rubella6 and issued a special health-
care plan (Agreement between the Central
Government, Regions and autonomous
Provinces of Trento and Bolzano regarding the
National Measles and congenital Rubella
Elimination Plan, 2003-2007. Unpublished
data) . The aims of this plan were to ensure
that an average of 95% of children aged less
than two years had received a dose of MMR by
2006, and to reduce the proportion of rubella-
susceptible pregnant women to less than 5% by
2005. It was also planned to vaccinate children
aged more than two years and any adolescents
who were still susceptible by undertaking an
extraordinary recovery programme and intro-
ducing a second dose of MMR vaccine. The
strategies aimed at women of childbearing age
were to vaccinate susceptible women before
they became pregnant; to screen pregnant
women for anti-rubella antibodies as early as
possible and, if they were seronegative, to
repeat the screening every 4-6 weeks at least
until the fifth month; and to vaccinate suscep-
tible women during the postpartum period.
Particular attention was also given to protect-
ing recent immigrants who have reduced
access to healthcare services. 
The aim of this study was to determine the

percentage of susceptible pregnant women in
the period 2008-2010 in order to verify whether
this objective of the plan had been reached in
our area located in Lombardy, a region of
Northern Italy. 
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Materials and Methods

Between 1 July 2008 and 30 June 2010, 2385
pregnant women underwent a first serological
screening for anti-rubella IgG and IgM antibod-
ies: 2255 (94.5%) were in the first trimester of
pregnancy, 69 (2.9%) in the second and 61
(2.6%) in the third. Seven hundred and fifty
(31.4%) were non-Italians: 251 came from

Eastern Europe, 171 from the Middle East and
the Maghreb, 130 from Latin America, 66 from
the Indian sub-continent, 58 from China and
the Far East, 55 from South-Equatorial Africa,
and 19 from Western Europe. 
Anti-rubella IgG and IgM antibodies were

detected by means of enzyme linked
immunoassays (ETI-RUBEK-G PLUS and ETI-
RUBEK-M reverse plus, DiaSorin, Saluggia,
Italy). Cut-off value used for the determination
of IgG levels was 10 IU/mL. IgM positivity was
confirmed by means of an ezyme-linked fluo-
rescent assay (ELFA; VIDAS RUB IgM,
BioMérieux, Marcy l’Etoile, France); in addi-
tion, IgG avidity was determined by modifying
the IgG detection test (VIDAS, RUB IgG II,
BioMérieux, Marcy l’Etoile, France) as sug-
gested by Eggers.13 In the case of IgM positivi-
ty, the woman’s general practitioner was con-
tacted and advised to evaluate the case and
refer the patient to a Reference Centre.
The data were statistically analysed using the

χ2 test, Fisher’s exact test, and Student’s t test.

Results

Two thousand, one hundred and ninety-five
women (92.0%) were IgG positive and 10
(0.4%) IgM positive (all in the first trimester of
pregnancy); ELFA confirmed eight of the IgM-
positive cases. All of these women had high
levels of IgG avidity. Their general practition-
ers were contacted and the women were
referred to a Reference Centre. We had infor-
mation on only 4 of 8 women, all excluding an
infection during pregnancy. The 4 women had
their delivery in our hospital and the children
are currently healthy. 
Table 1 shows that the differences in the

seroprevalence data between the Italian and
non-Italian women were statistically signifi-
cant in the case of IgG (P<0.01), but not in the
case of IgM. 
Table 2 shows the geometric mean IgG values

of the IgG-positive women (≥10 IU/mL); the dif-
ference between the women of Italian and for-
eign origin is statistically significant (P<0.01).
A total of 8% (95% CI: 6.91-9.09) of the

women were negative for anti-rubella antibod-
ies: 6.2% of the Italians (95% CI: 5.03-7.37),
and 11.7% of the non-Italians (95% CI: 9.40-
14.00). In terms of the country of origin,

seronegativity ranged from 5.6% among the
women from Eastern Europe to 17.7% among
those from Latin America (Table 3). All of the
differences from the 6.2% of Italian women are
statistically significant except in the case of
the women coming from the Indian sub-conti-
nent and rest of Europe.
In relation to age, the differences between

the Italian and non-Italian women are statisti-
cally significant only in the age group 21-30
years (Table 4). Within the two groups of
Italian and non-Italian women, the differences
between the various age groups are not statis-
tically significant.

Discussion

In 2003, Italy joined the European WHO pro-
gramme aimed at eliminating congenital
rubella by 20106 and issued a special health-
care plan. Among other things, this plan had
the objectives of ensuring that there would be
at least 95% vaccination coverage by the end of
the second year of life and that fewer than 5%
of pregnant women would be susceptible to the
disease. As far as the first objective is con-
cerned, partial data of the Ministry of Health
for 2009 indicate a general coverage of 89.9%,
with regional variations of between 70.8% and
95.5% (94.8% in Lombardy, www.salute.gov.it).
Before the implementation of the plan, sero-
prevalence among women of childbearing age
and pregnant women in Italy was about 90%,
with higher values in Northern than in
Southern Italy.10,11,14,15 These data were in line
with European data indicating higher sero-
prevalence levels in Northern than in Southern
Europe.12,16-18

Since the implementation of the healthcare
plan in our area, the seroprevalence level
among pregnant women has been high (92%)
without any differences between age groups,
but has not substantially changed from before
its implementation.12 The objective of ensuring
that fewer than 5% of pregnant women are
susceptible to the disease has therefore not yet
been reached although it is near (about 6%). It
is necessary to bear in mind that only one dose
was administered in Italy in the past and,
although the difference is slight, one dose is
less efficacious than two.19 Furthermore, as
what is observed today is the result of vaccina-
tions given some time ago, the antibodies may
have been lost. It is known that antibody levels
decline over time after vaccination and after
natural infection; minimal annual antibody
decay rates of -2.9% was reported in the litera-
ture20 although, 15-20 years after vaccination,
rubella seropositivity still ranges from 92% to
97%.21-23

However, when comparing published data, it
is important to consider the antibody titre used
as an index of positivity. For example, in one
study conducted 20 years after vaccination
(with two doses), all of the subjects were con-
sidered positive with levels of more than 4
IU/mL; however, 17% had levels of less than 10
IU/mL and 36% had levels of less than 15
IU/mL.24 As it has been suggested that protec-
tion is provided by levels of 10-15 IU/mL25,26

because women with lower antibody values
can still be considered at risk of developing
CRS, we defined positivity as levels of ≥10
IU/mL. Consequently, the fact that 6% of our
Italian women were seronegative may have
been due to their missing the vaccination pro-
gramme, an incomplete antibody response, or
a decline in antibodies over time. Further-

Article

Table 1. Seropositivity for anti-rubella IgG in pregnant women of Italian and foreign ori-
gin (2008-2010).

Origin No. Anti-rubella antibodies
IgG % 95% CI Confirmed % 95% CI

positive IgM positive

Italian 1635 1533 93.8 92.63-94.97 7 0.4 0.09-0.71
Foreign 750 662 82.3 79.57-85.03 1 0.1 0.00-0.33
P <0.01 NS
Total 2385 2195 92.0 90.91-93.09 8 0.3 0.08-0.52
NS, not significant

Table 2. Geometric mean IgG values in pregnant women of Italian and foreign origin
who were positive for anti-rubella IgG (≥10 IU/mL).

Origin No. Anti-rubella antibodies (IU/mL)
Geometric mean 95% CI

Italian 1533 58.5 56.7-60.4
Foreign 662 51.7 49.2-54.4
P <0.01
Total 2195 56.4 54.9-57.9
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more, this value is in line with the WHO direc-
tives indicating the need to ensure >90% vac-
cination coverage in women of childbearing
age.27

Things are different in the case of non-
Italian women coming from countries with dif-
ferent epidemiologies and vaccination strate-
gies. Increasing immigration involves the
arrival of women coming from areas where the
level of vaccination may be lower, which
increases the pool of seronegative women. We
found that percentage seronegativity among
the women of foreign origin in our study was
in some cases more than double that among
Italian women. This a well-known problem in
Europe:18,28 the European WHO has made it the
subject of specific indications,7 and it was
emphasised in the healthcare plan of the
Italian Ministry of Health. Our own findings
underline its importance because almost one-
third of the pregnant women were born abroad,
which is in line with official Italian data show-
ing that, over the last few years, there has been
an increase in immigration above all from non-
EU countries.29 It is therefore necessary to
make further efforts in this direction as the

antibody screening and the vaccination of all
women of childbearing age, new mothers and
women who make a termination of pregnancy
who have no serologic evidence of immunity or
a documented vaccination.
In relation to acute infection, we found that

0.3% of our pregnant women were IgM posi-
tive, with no significant difference between
the Italian and non-Italian group. However, as
it has been reported that the IgM test can lead
to false-positive results in patients with other
ongoing infections (parvovirus or mononucle-
osis) or rheumatoid factor,30 and that IgM anti-
bodies may remain for as long as one year or
more after a first natural infection, asympto-
matic re-infection or vaccination,31,32 we deter-
mined IgG avidity.33-34 All of our IgM-positive
women showed a high level of IgG avidity
which, given the test used and the time of sam-
pling, suggested an infection occurring before
conception. However, given the variability of
IgG maturation (which may be brief in some
cases),33-35 we referred the patients to
Reference Centres for further investigation.
Unfortunately, we had information about only
half of these cases which, nevertheless,

excluded an infection during pregnancy and
this was supported by the birth in our hospital
of currently healthy children.
In conclusion, our data show high levels of

anti-rubella antibodies among Italian preg-
nant women in our area. However, particular
attention should be paid in the case of women
coming from geographical areas with different
epidemiologies and vaccination strategies,
whose access to healthcare services may be
reduced for various reasons, such as lan-
guage, culture, bureaucracy, etc. In these
cases, special efforts need to be made to over-
come these gaps and facilitate the antibody
screening and vaccination.
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