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ABSTRACT
In Italy, the National Plan for the Elimination of Measles and Congenital Rubella 2010–15 suggests offering
Measles, Mumps and Rubella (MMR) vaccination to susceptible women who underwent voluntary
termination of pregnancy (VTP) In Rome, S. Eugenio Hospital is one of the structures where VTP is
practised in an Operative Unit called “Family Planning” The primary goal of this study was to estimate the
prevalence of susceptibility to rubella, using IgG and IgM immunoassays, among women accessing VTP
and to offering MMR vaccination to susceptible women. Secondarily, this study evaluated acceptance of
the vaccination offer From 2013 to 2015, data were collected from 1513 voluntary termination of
pregnancy (VTP) cases The results show a significant increase of 5 percent in susceptibility prevalence in
the target group from 13.6% in 2013 and 2014 to 18.4% in 2015 The association between rubella
susceptibility and age was statistically significant (p<0.01) Throughout the entire period, acceptance of
the vaccine proposal was 19% (45/232) among susceptible women; 58% (135/232) refused the vaccine
and 23% (52/232) took time to think about it This study shows an increase of 5 percent in the prevalence
of rubella susceptibility over two years. This result is worrying, even considering the short span of the data
collection The rate of acceptance of vaccination is unsatisfactory considering the possibility of future
pregnancies This issue deserves continued action, which, going forward, might transform a “project” into a
shared strategy as part of a wider network with the goal of aligning Italy with international
recommendations.
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Introduction

The international community has aimed to eliminate measles
and rubella in five World Health Organization (WHO) Regions
by 2020.1,2 According to the European Regional Verification
Commission for Measles and Rubella Elimination (RVC) data,
in 2015 measles was endemic in 18 of 53 (34%) countries in
Europe. For rubella, the situation was similar, and both infec-
tions were endemic in 16 countries, Italy included.3

From 2005 to 2013, Italian surveillance data reported a total
of 75 congenital rubella infections (7 probable and 68 con-
firmed cases, according to the 2012 EU congenital rubella case
definition).4 The national annual mean incidence in these years
was 1.5 per 100,000 live births (mean annual number of live
births in Italy: 553,389); two incidence peaks of congenital
rubella infections occurred in 2008 and 2012, with an incidence
of 5.0 and 3.6 per 100,000 newborns, respectively.

Overall, 160 rubella infections in pregnancy were reported,
among which 147 were classified as confirmed, nine as probable
and four as possible cases.5

In Italy, underreporting of congenital rubella has been dem-
onstrated to be a problem. Underreporting of congenital rubella
in Italy was 53% in 2010–2014. The main sources of data are

the hospital discharge registries, which have been shown to be
inappropriate for detecting congenital rubella cases. Therefore,
further efforts are required to improve congenital rubella sur-
veillance so that it is more sensitive and specific.6

In Italy, the National Plan for the Elimination of Measles
and Congenital Rubella (PNEMoRc) 2010–15 included the
objective of reducing prevalence of susceptibility to rubella
among young women to under 5% and to improve Measles,
Mumps and Rubella (MMR) vaccination coverage between
adults and children.7

Among the actions, the plan suggested finding every oppor-
tunity to protect women of childbearing age and to offer MMR
vaccination to susceptible women who underwent voluntary
termination of pregnancy (VTP).

In Italy, regional and local data about vaccination coverage
for MMR in childbearing-age women are not available. Sero-
prevalence studies have been conducted,8 and surveillance data
have been obtained through the Italian Behavioral Risk Factor
Surveillance System (“PASSI”, which stands for “health prog-
ress made at local health unit level in Italy”), which describes
the local situation.9
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Experiences with offering MMR vaccination in adoles-
cent and adult women are scarce at the international
level10,11; no data are available for describing MMR offer
after VTP.

For this reason, we decided to analyse a local experience
conducted in Rome in S. Eugenio Hospital, one of the public
structures on Roman territory where VTP is practised in
the “Family Planning” operative unit. The procedure is per-
formed in the Day Surgery unit preceded by a day of pre-
hospitalization.

In Rome, from 2013 to 2015, 23355 VTP were notified.
According to these data, S. Eugenio Hospital is responsible for
11% of those interventions.12,13,14

Women may access this service directly or through territo-
rial Family Counselling Center.

Aim

The primary goal of this study was to estimate the prevalence of
susceptibility to rubella among women accessing VTP and of
offer of MMR vaccination to susceptible women; secondarily,
this study evaluates acceptance of this offer.

Results

Data from 2013 to 2015 were collected from 1513 voluntary
termination of pregnancy (VTP) cases: 1243 surgical proce-
dures and, from 2015, 270 RU486 administrations.15

Stratifying data by age, there were no significant differences
in carrying out surgical or medical abortion and in different
behaviours towards the vaccine proposal. Therefore, 2015 data
will be discussed in aggregate, without distinguishing surgical
and pharmacological procedures.

In 98% (1484/1513) of cases, susceptibility was evaluated
through Rubella IgG and IgM immunoassays.

Table 1 summarizes the results of the evaluation of suscepti-
bility to rubella and acceptance of the vaccine among women
accessing the Family Planning Unit of S. Eugenio Hospital.

These results show a significant increase of 5 percentage
points in susceptibility prevalence in the target group from
13.6% in 2013 and 2014 to 18.4% in 2015 (OR 0.69; 95% CI
0.50 – 0.95). The mean age in 2014 and 2015 groups was
similar.

The prevalence of susceptibility to rubella was not influ-
enced by nationality. It was higher in Italian women than in
foreign women (16.8% vs 14%) (Table 2), but this difference
was not statistically significant (OR 0.81; CI 0.59 – 1.12).

Figure 1 shows the results of the age-stratified rubella test in
2014 and 2015, when data about age were collected. These data

coincide with other Italian data collected, where VTP rates were
higher in women between 25–34 years old from 2014 to 2015.16,17

In the two-year period of 2014–15, 16% (192/1190) of
women were susceptible to the disease. The prevalence fell
from 22% in 18–24-year-old women to 11% in women over 35.
The trend was statistically significant (p<0.01).

Throughout the entire period, acceptance of the vaccine was
19% (45/232) among susceptible women (see Table 1); 58%
(135/232) refused the proposal and 23% (52/232) took time to
think about it.

In the two-year period of 2014–15, 15% (29/188) of women
accepted the vaccine. Figure 2 shows the results stratified by
age.

These data were influenced by age: in the 18–24 age group,
17% (10/59) of women accepted the vaccination. Women
between 25 and 34 years old showed the highest percentage of
acceptance of the vaccine (20%, 16/80), and only 6% of women
over 35 years (3/49) accepted the vaccine. However, this differ-
ence was not statistically significant.

There were no statistically significant differences in nation-
ality: 15% of Italian women and 16% of foreigners accepted the
vaccination (OR D 0.87 IC 95% 0.38–1.99).

Over the years, the results showed a reduction in the preva-
lence of vaccination acceptance from 40% (16/40) in 2013 to
25% (19/77) in 2014 to 9% (10/115) in 2015. However, the dif-
ferences were not statistically significant.

Finally, data on the two types of voluntary interruption of
pregnancy (surgical vs pharmacological intervention) were
compared in order to assess whether they influenced accep-
tance of the vaccination. The results for 2015 showed greater
acceptance of the vaccine among the 270 women undergoing
the pharmacological procedure (13%) compared to the 354
who had a surgical procedure (6%), but the difference was not
statistically significant (OR 2.58; 95% CI 0.67–9.55).

Discussion

Data from the PASSI surveillance system from 2012–13 esti-
mated that the Italian Local Healthcare Unit had a 57% preva-
lence of immune women aged 18–49 years old; these women
underwent vaccination (33%) or achieved immunization from

Table 1. Susceptible women offered vaccination to rubella and adhesion to vaccinal proposal by year- Data from Family Planning Unit, S. Eugenio Hospital (2013–15).

VTPa (N) Rubella test (N (%)) Susceptible (N (%)) Adhesion to vaccinal proposal (N (%))

20131 316 294 (93%) 40 (13,6%) 16 (40%)
2014 573 566 (99%) 77 (13.6%) 19 (25%)
2015 6242 624 (100%) 115 (18.4%)* 10 (8%)
Tot. 1513 1484 (98%) 232 (15.6%) 45 (19%)

aVTP: voluntary termination of pregnancy
1data referred to 2nd semester of 2013
2of these, from 2015, 270 administrations of RU486 (“pharmacological” abortion);
�p<0,05

Table 2. Susceptible women by geographical origin- Data from Family Planning
Unit, S. Eugenio Hospital (2013–15).

Nationality Rubella test (N) Susceptible (N (%))

Italian 850 143 (16.8%)
Foreign 634 89 (14.0%)
Tot. 1484 232 (15.6%)
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past infection detected by a positive Rubella test (24%). In the
same target group, 3% were susceptible and 40% were not
aware of their immune status against rubella.18 Therefore, to
reach elimination, interventions are needed for women of
childbearing age.

This study showed an increase of 5 percentage points in the
prevalence of rubella susceptibility over two years. This result is
worrying, even taking into account the short span of the data
collection.

Rubella susceptibility in the sample was 15.6%, far from the
5% required for women of childbearing age by objective 4 of
the National Elimination Plan. This work provides a confirma-
tion at the local level of what is already known at the national
and regional levels.

Age influences rubella susceptibility: as the women grow
older, the proportion of protection increases because women
over 35 years had a greater chance of being exposed to the
virus. Younger women, though not vaccinated, did not contract
the infection because viral circulation was hampered by vaccine
campaigns. As expected, in this study, a significant decrease of
susceptibility with increasing age was noted. However, this is
not the reason for the increasing susceptibility in 2015.

Over that period, 19% of non-immunized women accepted
vaccination. This percentage is not satisfactory considering the
possibility of future pregnancies. We may need to consider that
the emotional context is stressful and leaves no space for pre-
ventative considerations. However, the better findings among
women undergoing pharmacological abortion (with the limita-
tion of the reduced size of the sample) are important.

In this regard, some Italian experiences on vaccination dur-
ing the postpartum period show more encouraging results.19,20

Additionally, the role of the recent and popular phenomenon
of “vaccine hesitancy” has to be considered.21

In this study, from 2013 to 2015, the prevalence of accep-
tance of vaccination has worsened, falling by 31 percentage
points. It is necessary to ask how vaccination can be sustained
over time and overcome the inevitable reduction of motivation
among health workers.

This study brings to different conclusion, at different levels.
Rubella susceptibility is still an important problem in preg-

nancy and this study shows the results of a first experience of
active offering of rubella vaccine after VTP, outlining the diffi-
culties in having the prophylaxis accepted in this specific situa-
tion. A better adherence was found among women from 25 to
34 years. Even if we did not ask the women if they considered
having a child in the future, this may be due to the awareness
of the possibility of future pregnancies and the desire to avoid
risk for the unborn. This observation must lead to implement
the offer in the services involved in supporting women and
maternity, to take advantage of all the contact opportunities
with the National Health Service (vaccination against Human
Papilloma Virus, cytological screening, contraception).

Future studies should deeply investigate the reasons for
accepting or refusing vaccine after VTP and evaluate differen-
ces in accepting the vaccination proposal between surgical and
pharmacological abortion. The results could induce modifica-
tion in the way of offering vaccine and motivating women and
healthcare workers. In order to implement this intervention,
continuous action must be taken forward, transforming a
“project” into a shared strategy, part of a wider network, trying
to align Italy to the recommendation at international level.1,2,3

In any case, the priority to keep coverage high in early child-
hood must be reaffirmed, because studies like this demonstrate
that promoting and accepting vaccination practice in adult-
hood is a complex task for public healthcare providers.

Materials and methods

Starting from July 2013, in the S. Eugenio Hospital, a protocol
for controlling rubella serology among all women undergoing
VTP and actively offering the MMR vaccination was used.
From January 2015, the evaluation and the offer were extended
to women accessing a medical abortion through administration
of Mifepristone (RU486) within the first seven weeks of
pregnancy.

Rubella IgG and IgM immunoassays were conducted for all
women among the blood tests carried out before surgery. The
test was not performed in women who presented a recent result
of these immunoassays or underwent an emergency protocol
(which does not provide the test). These situations were the
only exclusion criteria. The test was performed with a Liaison
XL tool (“DiaSorin” Company) through Chemiluminescent
Immunoassays (CLIA).

Reference values were as follows: IgG was negative if <5 UI/
mL, uncertain between 5 and 10 UI/mL, and positive if
>10 UI/mL; IgM was negative if <20 UI/mL, uncertain
between 20 and 25 UI/mL, and positive if >25 UI/mL. Women
with negative or uncertain results were considered susceptible.

Susceptible women received short counselling and an infor-
mation booklet for MMR vaccination. The vaccine was

Figure 1. Women who performed a Rubella test by age and proportion of suscep-
tible; data from Family Planning Unit, S. Eugenio Hospital (2014–15, n. 1190).

Figure 2. Women who accepted to be vaccinated by age; data from Family Plan-
ning Unit, S. Eugenio Hospital (2014–15).
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administered, if accepted, before hospital discharge and after
obtaining informed consent.

From July to December 2013, data were collected in aggre-
gate mode using monthly reports drawn up by the operative
unit.

In 2014 and 2015, we collected individual data, including date
of birth and date of sample collection, through an efficient infor-
mation flow with the Laboratory of S. Eugenio Hospital. There-
fore, these data were considered only for the 2014–2015 sample.

Each access to the structure was considered an incident case of
IVG in this population because anonymization of data did not
allow us to exclude women undergoing multiple procedures.

This study was not submitted to the Ethics Committee’s
approval because it was carried out within the local transposi-
tion of what PNEMoRc advised. In addition, the data collection
method guaranteed the anonymity of the participants

Data were analysed using SPSS software.

Disclosure of potential conflicts of interest
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