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In accordance with the goal of the World Health 
Organization Regional Office for Europe, the Italian 
national measles and rubella elimination plan aims 
to reduce the incidence of congenital rubella cases 
to less than one case per 100,000 live births by the 
end of 2015. We report national surveillance data for 
congenital rubella and rubella in pregnancy from 2005 
to 2013. A total of 75 congenital rubella infections 
were reported; the national annual mean incidence 
was 1.5/100,000 live births, including probable and 
confirmed cases according to European Union case 
definition. Two peaks occurred in 2008 and 2012 (5.0 
and 3.6/100,000 respectively). Overall, 160 rubella 
infections in pregnancy were reported; 69/148 women 
were multiparous and 38/126 had had a rubella anti-
body test before pregnancy. Among reported cases, 
there were 62 infected newborns, 31 voluntary abor-
tions, one stillbirth and one spontaneous abortion. A 
total of 24 newborns were unclassified and 14 women 
were lost to follow-up, so underestimation is likely. To 
improve follow-up of cases, systematic procedures for 
monitoring infected mothers and children were intro-
duced in 2013. To prevent congenital rubella, antibody 
screening before pregnancy and vaccination of suscep-
tible women, including post-partum and post-abortum 
vaccination, should be promoted. Population cover-
age of two doses of measles-mumps-rubella vaccina-
tion of ≥ 95% should be maintained and knowledge of 
health professionals improved.

Introduction
Rubella is an acute contagious viral illness; if contracted 
early in pregnancy, it can spread from the mother to 
her developing baby and result in miscarriage, still-
birth or severe birth defects including deafness, blind-
ness, cataracts, heart defects and mental retardation 
(congenital rubella). The risk of fetal malformation var-
ies according to the time of onset of maternal infection 
and is estimated to be 90% for infants born to women 
infected within the first 10 weeks of pregnancy [1].

Rubella infection can be prevented by a safe and effec-
tive vaccine and the main aim of rubella control pro-
grammes is to prevent infection in pregnant women. 
In accordance with the objectives of the World Health 
Organization (WHO) Regional Office for Europe [2], the 
Italian national measles and rubella elimination plan 
aims to eliminate rubella (incidence to less than one 
case per 1,000,000 live births) and reduce the inci-
dence of congenital rubella cases to less than one case 
per 100,000 live births by the end of 2015 [3].

Congenital rubella prevention relies on maintaining 
high levels of immunity (≥ 95%) in the general popu-
lation and on identifying and immunising suscepti-
ble women of childbearing age. This strategy allowed 
the elimination of rubella in the WHO Region of the 
Americas, where the last confirmed cases of endemic 
rubella and congenital rubella syndrome (CRS) were 
reported in 2009 [4].

In Italy, a monovalent rubella vaccine was first avail-
able in 1972; vaccination was initially recommended 
only for adolescent females. The monovalent vaccine 
was replaced in the early 1990s by the combined mea-
sles-mumps-rubella (MMR) vaccine and in 1999 uni-
versal vaccination with one dose of MMR vaccine was 
included in the national immunisation programme. In 
2003, when Italy approved the first national measles 
and congenital rubella elimination plan, a two-dose 
schedule was adopted in all regions. Currently, a first 
dose of MMR vaccine is recommended at the age of 12 
to 15 months and a second dose at 5 to 6 years of age. 
MMR vaccination is also offered free of charge to all 
susceptible adolescents and adults [5].

Uptake of one dose of MMR vaccine remained below 
80% until 2002; uptake increased after implementa-
tion of the first national elimination plan (2003–07) 
and national vaccination coverage assessed in children 
at 24 months of age was 88% in 2013 [6]. Immunisation 
coverage of adolescents and adults is not routinely 
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measured in Italy; in 2008, an epi-cluster survey con-
ducted in 18 of the 21 Italian regions, found that rubella 
vaccine coverage was 75% in 16 year-old adolescents 
[7].

The national elimination plan recommends strengthen-
ing surveillance of rubella and congenital rubella cases. 
In Italy, postnatal rubella has been a notifiable disease 
since 1934, within a statutory surveillance system 
including 46 other infectious communicable diseases 
[8]; however, this system does not collect information 
on pregnancy status or on congenital rubella cases.

A national surveillance system for congenital rubella 
and rubella in pregnancy was implemented in 2005 
[9]. This system is mandatory, passive, case-based 
and relies on reporting by clinicians (it is not labora-
tory based). Data flow is shown in Figure 1. Clinicians 
must notify suspected cases within two days to the 
local health authorities, who in turn are responsible 
for case investigations and monitoring newborns and 
pregnancy outcomes over time. Separate notification 
forms are used for congenital rubella and rubella infec-
tions in pregnancy and the notification form for con-
genital rubella also includes a section regarding the 
mother’s history. Forms are forwarded to the regional 
health authorities who in turn send monthly reports to 
the Ministry of Health and the National Public Health 
Institute (Istituto Superiore di Sanità, ISS). Individual 
data are collected in a central database at the ISS and 
are regularly analysed. Case classifications are peri-
odically updated based on follow-up data received by 
local health authorities [10]. A cross-check between the 
national database and regional archives of statutory 
notifications is performed yearly.
 

Surveillance systems for congenital rubella are active 
in 28 of 29 European Union (EU)/European Economic 
Area countries that participated in a survey conducted 
by the European Centre for Disease Prevention and 
Control (ECDC) in 2012 [11] and information on rubella 
infections in pregnancy was collected in 25 coun-
tries [11]. Although congenital rubella is notifiable at 
European level, incidence data are not collected by 
ECDC. They are reported from European countries to 
the WHO Regional Office for Europe through the WHO/
United Nations Children’s Fund Joint Reporting Form 
and are made available on the WHO website on a yearly 
basis [12]. However, congenital rubella is not included 
in the list of vaccine-preventable diseases currently 
monitored at European level by ECDC through TESSy 
(The European Surveillance System).

In this paper we analyse Italian national surveillance 
data for congenital rubella and rubella infection in 
pregnancy from 2005 to 2013, in order to monitor pro-
gress towards congenital rubella elimination and pro-
vide public health recommendations. Additionally, we 
discuss strengths and weaknesses of the surveillance 
system. Given the regional elimination goal, these data 
may be helpful to other public health actors in Europe.

Methods

Congenital rubella infections
We carried out a descriptive analysis of congenital 
rubella cases reported to the national surveillance 
system from 1 January 2005 to 31 December 2013. We 
classified cases as probable or confirmed according to 
the 2012 EU case definition for congenital rubella [13]. 
Cases for whom information was insufficient to confirm 
or exclude the diagnosis were excluded from the analy-
sis. We calculated the incidence of congenital rubella 
by year and region, including confirmed and probable 
cases.

We described newborns with congenital rubella infec-
tion in terms of median gestational age, median weight 
at birth, sex, nationality and clinical manifestations. 
We also calculated the proportion of cases that satisfy 
the clinical criteria for CRS [13,14], that is (i) at least 
two of the category A conditions; or (ii) one category 
A and one category B condition (where category A con-
ditions include cataract, congenital glaucoma, con-
genital heart disease, loss of hearing and pigmentary 
retinopathy, and those in category B include purpura, 
splenomegaly, microcephaly, developmental delay, 
meningo-encephalitis, radiolucent bone disease, jaun-
dice that begins within 24 hours after birth).

In order to compare the incidence with the target of 
less than one case per 100,000 live births, we calcu-
lated the incidence of congenital rubella using the WHO 
Regional Office for Europe case definition (clinical CRS, 
epidemiologically linked CRS and laboratory-confirmed 
CRS) [14], which does not fully overlap with the EU 
case definition. The difference relates to asymptomatic 

Figure 1
Notification flow for congenital rubella and rubella 
infections in pregnancy in Italy
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congenital infections. In particular, an infant born to a 
mother with confirmed rubella in pregnancy, with labo-
ratory confirmation of infection but no rubella defects 
is classified as a confirmed case of congenital rubella 
according to the EU case definition, while the WHO 
Regional Office for Europe excludes cases without at 
least one Group A clinical condition [14]. Therefore, we 
excluded asymptomatic laboratory-confirmed cases to 
calculate incidence according to the WHO regional case 
definition.

In order to compare temporal trends of rubella and 
congenital rubella, we also calculated the incidence of 
postnatal rubella cases reported to the statutory sur-
veillance system for communicable infectious diseases 
during 2005 to 2013. Data on postnatal rubella cases 
are collected in a central database at the Ministry of 
Health.

Rubella infections in pregnancy
We also carried out a descriptive analysis of rubella 
infections in pregnancy reported to the national sur-
veillance system during 2005 to 2013. Reported cases 
included: (i) those notified through the notification 
form for rubella infection in pregnancy; and (ii) those 
whose data was obtained from the newborn’s notifi-
cation form (from the section regarding the mother’s 
history), if mother’s infection had not been previously 
notified.

We described cases in terms of median age at infec-
tion, nationality, parity, pregnancy trimester of infec-
tion, vaccination status, pre-pregnancy testing for 
rubella susceptibility and clinical manifestations.

Cases were classified as possible, probable or con-
firmed according to a modified version [10] of the 2012 

EU rubella case definition [13], which includes among 
the laboratory criteria for case confirmation a posi-
tive rubella IgM result supported by a rubella-specific 
IgG avidity test showing low avidity. This criteria was 
added because when rubella infection is suspected 
during pregnancy, confirmation of a positive rubella 
IgM result (e.g. a rubella-specific IgG avidity test) is 
required [13].

Pregnancy outcomes
We matched data on congenital rubella cases and 
rubella infections in pregnancy (archived in two sepa-
rate databases) in order to link pregnant women with 
their babies. We classified outcomes of pregnancy as 
live birth (infected, not infected or unknown state of 
infection), voluntary abortion, miscarriage and still-
birth. We also calculated the proportion of infected 
women who were lost to follow-up (for whom preg-
nancy outcome is unknown) and the proportion of 
infants, born to mothers with a possible, probable, or 
confirmed infection, who we were unable to classify 
either because they were lost to follow-up or because 
of insufficient data.

Statistical analysis
We summarised categorical variables using frequencies 
and proportions, and continuous variables as median 
and range. We used a chi-squared test or Fisher’s exact 
test to compare proportions. We defined statistical sig-
nificance as a p value of < 0.05.

For calculating the incidence of congenital rubella infec-
tions and CRS, we used the number of live births of 
each year (2005–13) obtained from the Italian National 
Institute of Statistics (ISTAT) [15]. For calculating the 
incidence of rubella cases reported to the statutory 
surveillance system for infectious diseases, we used 

Table 1
Congenital rubella infections (n = 75) and rubella infections in pregnancy (n = 160) reported by year and case classification, 
Italy, 2005–13

Year
Congenital rubellaa Rubella in pregnancyb

Probable Confirmed Total Possible Probable Confirmed Total
2005 1 2 3 0 0 6 6
2006 1 0 1 0 0 1 1
2007 1 2 3 1 0 4 5
2008 0 29 29 0 1 76 77
2009 3 10 13 0 0 7 7
2010 0 2 2 0 0 5 5
2011 0 2 2 0 0 4 4
2012 1 18 19 3 7 40 50
2013 0 3 3 0 1 4 5
Total 7 68 75 4 9 147 160

a 	 Cases were classified according to the 2012 European Union congenital rubella case definition [13].
b 	 Cases were classified according to a modified version [10] of the 2012 European Union rubella case definition [13], that includes among the 

laboratory criteria for case confirmation a positive rubella IgM result supported by a rubella-specific IgG avidity test showing low avidity.
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the resident population data of each year (2005–13) 
obtained from ISTAT [15]. Statistical analysis was per-
formed using Epi Info software version 3.5.4.

Results

Congenital rubella
A total of 75 congenital rubella infections (7 probable 
and 68 confirmed cases) were reported during 2005 to 
2013, according to the 2012 EU congenital rubella case 
definition [13] (Table 1). We received an additional 59 
reports of suspected cases who could not be classified 
because the available information was insufficient. 
These were excluded from the analysis.

The median birth weight of 67 of the cases for whom 
information was available was 2,710 g (range: 913–
4,330); 49/75 were male and 5/70 were born to foreign 
mothers. The median gestational age of cases was 38 
weeks (range: 29–42) and 15/64 were born before the 
37th week of pregnancy.

Information on clinical manifestations was available for 
73 cases. Of them, 16 were asymptomatic, whereas 57 
had at least one clinical manifestation. Among these 57 

symptomatic cases, 37 newborns satisfied the clinical 
criteria for CRS [13,14], 17 had only one group A condi-
tion and three had at least one group B condition (but 
no group A conditions). The most frequently reported 
condition was congenital heart disease (n = 41), fol-
lowed by loss of hearing (n = 26), jaundice within 24 
hours of birth (n = 18), meningo-encephalitis (n = 11), 
cataract (n = 12), microcephaly (n = 10), splenomegaly 
(n = 8), developmental delay (n = 7), purpura (n = 6), 
and pigmentary retinopathy (n = 1). A total of 20 cases 
had multiple defects involving the heart, hearing or 
vision.

The national annual mean incidence in the years stud-
ied was 1.5 per 100,000 live births (mean annual num-
ber of live births in Italy: 553,389), including probable 
and confirmed cases according to the 2012 EU case 
definition. Two incidence peaks of congenital rubella 
infections occurred in 2008 and 2012, with an inci-
dence of 5.0 and 3.6 per 100,000 newborns, respec-
tively (Figure 2).

Statutory notifications of cases of postnatal rubella 
also experienced a peak in 2008 and there was a 
slight increase in the number of reported cases in 2012 

Figure 2
Incidence of congenitala (n = 75) and postnatal rubella casesb (n = 8,421) and number of cases of rubella in pregnancy  
(n = 160)c, Italy, 2005–13

The data for incidence of postnatal rubella in 2012 and 2013 (marked with a cross) are provisional, due to the ongoing implementation of a 
web-based surveillance system for infectious diseases in Italy.

a 	 Cased were classified according to the 2012 European Union case definition for congenital rubella [13].
b 	 Cases were classified according to clinical criteria for rubella [8].
c 	 Cases were classified according to a modified version [10] of the 2012 European Union rubella case definition [13], that includes among the 

laboratory criteria for case confirmation a positive rubella IgM result supported by a rubella-specific IgG avidity test showing low avidity.
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(provisional data) (Figure 2). During 2005 to 2013, a 
total of 8,421 cases of postnatal rubella were notified, 
with a median age of cases of 17.5 years (range: 0–88 
years).

Of the 21 regions of Italy, 11 reported congenital rubella 
cases, with regional annual mean incidences (con-
firmed and probable cases) in the years studied vary-
ing from 0.5 to 7.0 per 100,000 live births (Figure 3).

Most cases of congenital rubella reported in 2012 
(16/19) were notified by a single region in southern Italy 
(incidence of 29.2/100,000 live births). In the same 
year, this region also reported 161 postnatal rubella 
cases, representing 46% of national cases (n = 353).

The national annual mean incidence of congenital 
rubella calculated according to the WHO case defini-
tion was 1.1 per 100,000 live births. In 2008, 2009 and 
2012, it exceeded the threshold fixed by WHO to reach 

elimination (2.9, 1.8 and 3.2 case per 100,000 live 
births respectively).

Rubella infections in pregnancy
Overall, 160 rubella infections in pregnancy were 
reported, of whom 147 were classified as confirmed, 
nine as probable and four as possible cases according 
to the modified version [10] of the 2012 EU rubella case 
definition [13] (Table 1). An additional 105 reports were 
unclassified because of incomplete data; these were 
excluded from the analysis.

The median age of the 107 cases for whom information 
was available was 26 years (range: 16–46). Of these, 
23 were foreign-born.
Only three women reported being vaccinated against 
rubella, but this information was documented in a vac-
cination card for only one of the cases; the woman had 
received two vaccine doses in her country of origin, at 
the age of three and 13 years. However, she was found 
to have been susceptible to the infection at preconcep-
tion screening.

Of the 107 cases for whom information on gestational 
age at infection was available, 45 acquired rubella 
during the first trimester of pregnancy; 69/148 were 
multiparous. Only 38/126 women had had a rubella 
antibody test before pregnancy; among them, 32 stated 
that they had been found to be susceptible, three were 
immunised and the test result was missing for three 
women (Table 2).

Characteristics of Italian and foreign-born infected 
women were similar but the proportion of multiparous 
women was significantly higher among the latter, com-
pared with Italian women (68.2 vs 43.2, p = 0.0304).

Notification forms of 51 of the 160 women with rubella 
infections in pregnancy were not received. In these 51 
cases, information on demographic characteristics, 
clinical manifestations (reported in Table 2) and labora-
tory results were obtained from the notification forms 
of suspected congenital rubella  of their babies (from 
the section regarding the mother’s history). It indicates 
that in a large proportion of cases (32%), the infection 
of the mother had not been reported during pregnancy 
and information was collected after delivery.

Pregnancy outcomes
Among the 160 women who acquired rubella during 
pregnancy (two sets of twins were included for this 
analysis, giving a total of 162 pregnancies), there were 
29 uninfected and 62 infected newborns (4 probable 
and 58 confirmed congenital rubella cases according 
to EU case definition for congenital rubella). Of the 62 
infected newborns, 46 had clinical manifestations (28 
of them satisfied the clinical criteria for CRS, 16 had 
only one group A condition and two had at least one 
group B condition) and 16 were asymptomatic. Overall, 
24 newborns were not classified because of incom-
plete information (n = 19) or loss to follow-up (n = 5). 

Figure 3
Annual mean incidence of congenital rubella infections 
by region, including probable and confirmed casesa, Italy, 
2005–13 (n = 75)

a According to the 2012 European Union congenital rubella case 
definition [13].
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A total of 31 voluntary abortions, one stillbirth and one 
spontaneous abortion were also recorded. Pregnancy 
outcome was unknown for 14 women who were lost to 
follow-up (Table 3).

Discussion
The data presented show that the national incidence 
of congenital rubella during the two epidemic peaks in 
2008 and 2012 exceeded the target of less than one 
per 100,000 live births needed to reach elimination [2]. 
The incidence was below the WHO threshold in 2013 
and provisional data indicate lower values in 2014 
(with only one case of congenital rubella reported). 
However, it is known that rubella infection occurs in 
epidemic cycles [16] and elimination has not yet been 
achieved in Italy.

Underestimation of congenital rubella cases is likely 
for several reasons. Firstly, we found a high percentage 
of cases lost to follow-up and of unclassified cases. In 
particular, in 23% (38/162) of cases of infection in preg-
nancy, the pregnancy outcome was unknown or the 
newborn was not monitored for final case classifica-
tion. Additionally, we received 59 reports of suspected 
congenital rubella cases and 105 reports of suspected 
rubella infections in pregnancy that could not be classi-
fied because of incomplete data, which were excluded 
from the analysis. Secondly, information on aborted 
fetuses and stillbirths was not available and it is likely 
that at least some were infected. Thirdly, the propor-
tion of cases with hearing loss and cataracts is lower 
than that reported in literature [16,17] and the propor-
tion of cases with congenital heart diseases is higher 
[17], suggesting incomplete detection of milder cases.

Incidence calculated using the WHO case definition 
was obviously lower than that using the EU case defi-
nition because the former excluded asymptomatic 
laboratory-confirmed cases. In the framework of the 
elimination goal, the adoption of a common case defi-
nition would facilitate the evaluation of immunisation 
programmes.

Monitoring of suspected congenital rubella infections 
over time represents a critical aspect of the surveil-
lance system, because a long follow-up is necessary to 
definitively classify cases. Laboratory confirmation of 
congenital infection is not always possible at birth (for 
instance, when infants are rubella-specific IgM nega-
tive at birth, a decrease in rubella-specific IgG levels 
by the age of 6–12 months allows the infection to be 
excluded) and also clinical manifestations are not nec-
essarily present at birth.

Pregnancy outcomes of mothers with possible, prob-
able or confirmed rubella infection during pregnancy 
also need to be monitored in order to detect congenital 
infections, including spontaneous or voluntary abor-
tions or stillbirths that may occur if the infection is 
acquired in early pregnancy. No other sources of data 

for detecting abortions or stillbirths due to rubella 
infection are available in Italy.

Data from surveillance of rubella infections in preg-
nancy show that notification forms were not available 
for 32% (51/160) of the mothers; for these women, data 
were obtained from notification forms of their new-
borns, confirming underestimation of cases. Whenever 
information on mothers is obtained after delivery, it 
is not possible to obtain laboratory test results and, 
consequently, to correctly classify cases in a timely 
manner.

Several actions have been undertaken in Italy to 
improve the surveillance of congenital rubella and 
rubella infections in pregnancy. Firstly, at the end of 
2013, the Ministry of Health disseminated national rec-
ommendations [10] to reinforce the surveillance sys-
tem. The EU case definition for congenital rubella was 
adopted, a case definition for rubella in pregnancy was 

Table 2
Demographic and clinical characteristics of women who 
acquired rubella during pregnancy, Italy, 2005–13 (n = 
160)

 Characteristic Data Number of 
cases (%)

Median age at infection
(n = 107)  26 (range: 16–46) NA

Country of birth
(n = 159)

Italy 136 (85.5)
Foreign country 23 (14.5)

Trimester of pregnancy 
at time of infection
(n = 107)

First 45 (42.1)
Second 41 (38.3)

Third 21 (19.6)

Vaccination status
(n = 127)

Vaccinated 3 (2.4)
Unvaccinated 124 (97.6)

Previous pregnancies
(n = 148)

0 79 (53.4)
1 34 (23.0)
2 25 (16.9)
≥3 10 (6.8)

Rubella antibody 
testing before 
pregnancy
(n = 126)

Performed 38 (30.2)

Not performed 88 (69.8)

Clinical manifestations
(n = 148)

Clinical criteria  
EU case definition 

fully meta
76 (51.4)

Clinical criteria 
EU case definition 

partially metb
46 (31.1)

Asymptomatic, 
laboratory confirmed 26 (17.6)

EU: European Union; NA: not applicable.
a 	 Clinical criteria for 2012 EU rubella case definition [13] fully 

met: sudden onset of generalised maculo-papular rash AND at 
least one of the following: cervical adenopathy, sub-occipital 
adenopathy, post-auricular adenopathy, arthralgia, arthritis.

b 	 Clinical criteria for 2012 EU rubella case definition [13] 
partially met: maculo-papular rash OR cervical adenopathy OR 
sub-occipital adenopathy OR post-auricular adenopathy OR 
arthralgia OR arthritis.
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introduced (a modified version of the EU case defini-
tion for rubella) and the notification forms were modi-
fied, adding new variables to be collected, such as 
importation status (endemic, imported, import-related 
cases) and genotyping, which are critical for assess-
ing the elimination of endemic rubella. Additionally, 
systematic procedures for monitoring infected preg-
nant women (until the end of pregnancy) and their 
newborns (at birth, 1, 6, 12, 18 and 24 months) were 
introduced. However these recommendations have 
not yet been implemented in all local health authori-
ties. Secondly, an integrated surveillance system for 
measles and rubella was implemented at the national 
level in 2013 [18], requiring laboratory investigation 
of suspected cases of rubella and web-based report-
ing of cases. It could facilitate the early detection of 
rubella infections in pregnancy and encourage a timely 
follow-up. Thirdly, in order to assess under-reporting, 
an evaluation of the completeness of reporting to the 
surveillance system is being conducted at the national 
level, by analysing hospital discharge records for 2010 
to 2014 to identify cases discharged with a diagnosis 
of congenital rubella (International classification of dis-
eases, ninth revision, clinical modification (ICD-9-CM) 
code 771.0) [19].

In the Puglia region, hospital discharge records for 
2003 to 2011 were analysed to identify ICD-9-CM codes 
647.5 (rubella in pregnancy) and 771.0 (congenital 
rubella) and individual records of identified cases were 
retrieved [20]. Delivery-assistance certificate regis-
tries were also analysed to retrieve clinical histories of 
mothers of babies with CRS. One CRS, two congenital 
asymptomatic rubella infections and four suspected 
congenital rubella cases were identified, who were not 
included in the national surveillance database.

Data from laboratories could be an alternative source 
to assess under-reporting. However, in Italy, diagnostic 
testing for rubella infection (also in pregnancy) is often 

performed in private laboratories and building a net-
work involving all these laboratories would be difficult 
to implement.

In order to prevent congenital rubella, susceptible 
women need to be identified and vaccinated before 
pregnancy. The Italian national elimination plan [3] 
has highlighted the need to reduce to below 5% the 
percentage of women of childbearing age who are sus-
ceptible to rubella. In Italy, the last national seropreva-
lence survey was conducted in 2004, showing that 11% 
of women aged 15–19 years and 8% aged 20–39 years 
were susceptible [21]. This study was conducted before 
preventive activities were implemented at the national 
level; however, some local studies published in 2012 
have found a continued high percentage of women of 
childbearing age at risk of rubella infection, varying 
from 8% to 14% [22,23].

Rubella pre-conception screening is substantially 
underused in Italy, although it is available free of 
charge [24]. Data from the Progressi delle Aziende 
Sanitarie per la Salute in Italia [Progress by Local 
Health Units towards a Healthier Italy] (PASSI) Italian 
behavioural risk factor surveillance system showed 
that in 2010, 38% of 11,450 18–49 year-old women were 
not aware of their rubella immunisation status [25]. 
Additionally, a rubella seroprevalence study conducted 
in 2006 to 2007, targeting a group of pregnant women 
who had been referred to a prenatal clinic in southern 
Italy, found that only 55% of 500 pregnant women had 
undergone screening before pregnancy [23]. In our 
study, only 30% of infected women had verified their 
rubella immunity status before pregnancy and most 
of those found to be susceptible were not vaccinated. 
According to the national elimination plan, the rubella 
immunisation status of women of childbearing age 
should be evaluated whenever possible (e.g. concomi-
tantly with human papilloma virus vaccination, at the 
10-yearly anti-diphtheria-tetanus-pertussis booster 

Table 3
Pregnancy outcomes of rubella infections acquired in pregnancy by case classification of mothers, Italy, 2005–13 (n = 162)a

Pregnancy outcome
Case classification of mothersb

Number (%)
Possible Probable Confirmed

Newborns infected 3 4 55 62 (38.3)
Newborns not infected 1 3 25 29 (17.9)
Newborns with unknown state of infection 0 1 23 24 (14.8)
Voluntary abortion 0 0 31 31 (19.1)
Spontaneous abortion 0 0 1 1 (0.6)
Stillbirth 0 0 1 1 (0.6)
Mothers lost to follow-up 0 1 13 14 (8.6)

a 	 162 outcomes (including two sets of twins) from 160 infected mothers.
b  	Cases were classified according to a modified version [10] of the 2012 European Union rubella case definition [13], that includes, among the 

laboratory criteria for case confirmation, a positive rubella IgM result supported by a rubella-specific IgG avidity test showing low avidity.
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dose, at the first Pap test screening visit, at the first 
vaccination of their newborns, at the first contact of 
immigrant women with healthcare services), by check-
ing vaccination cards or measuring rubella-specific IgG 
antibodies, and susceptible women should be promptly 
offered vaccination. Systematic reporting by laborato-
ries of any negative rubella antibody results to vacci-
nation services could be useful for an active search of 
seronegative women.

We found that a large proportion (47%) of infected 
women were multiparous, indicating that they had 
missed the opportunity to be vaccinated after previ-
ous pregnancies. The 2006–07 seroprevalence study 
mentioned above also found a high proportion of mul-
tiparous women: of 71 pregnant women (14.2% of the 
overall sample) susceptible to rubella, 33.8% had had 
at least one previous pregnancy [23].

About 14% of infected mothers in our study were not 
Italian-born, consistent with the rate of newborns 
from foreign-born mothers during 2005 to 2013 in Italy 
(9.4–15.1%) [15]. The significantly higher proportion of 
multiparous women among foreign-born women, com-
pared with those who were Italian, suggests that par-
ticular attention needs to be given to this population 
group, as they may have limited access to healthcare 
services because of language and culture.

A serosurvey of 2,385 pregnant women, carried out in 
a region of northern Italy during 2008 to 2013 found 
that 11.7% of non-Italian women were seronegative for 
rubella-specific IgG and this proportion was higher 
than that of Italian women (6.2%, p < 0.01) [22]. A 
serosurvey of 489 immigrant women, carried out dur-
ing 2008 to 2009 in a town in southern Italy, found 
17.8% seronegative women; 67% of the overall sample 
declared having no knowledge of rubella as a potential 
harm to fetus if the infection is contracted during preg-
nancy [26].

It is strongly advised to vaccinate all susceptible preg-
nant women with MMR vaccine during the post-partum 
(or post-abortum) period, in order to prevent the infec-
tion during a future pregnancy. The high proportion of 
multiparous women among reported cases of rubella in 
pregnancy shows that post-partum vaccination in Italy 
is not a routine procedure. Several post-partum vacci-
nation strategies have been proposed in the national 
elimination plan: (i) immunisation in hospital before 
discharge; (ii) active call and immunisation at the pub-
lic vaccination service (the hospital should forward the 
list of the susceptible women to the immunisation ser-
vices); and (iii) immunisation at the public vaccination 
service concomitantly with the first vaccination of the 
newborn. A qualitative study, carried out in Australia 
in 2012 to explore the reasons for low maternal vac-
cine uptake, found that the incorporation of rubella 
susceptibility detection and maternal vaccination 
into standard care through a structured process was 
an important facilitator for immunisation uptake and 

offered an effective template for other perinatal man-
agement, such as pertussis and influenza vaccination 
[27].

More intensive regional approaches are needed in 
Italy, as variability of congenital rubella incidence was 
detected among the regions. In fact, the peak that 
occurred in 2012 was mostly attributable to a single 
southern region that notified 84% of all nationally 
reported cases, with a yearly incidence of 29.2/100,000 
live births. A high rate of susceptible women of child-
bearing age is one explanation for the high incidence 
in this region, which historically had lower MMR vac-
cination coverage in children, compared with other 
regions [28]. The presence of a regional registry of per-
inatal infections, active since 1996 in this region, may 
have contributed to improved reporting of cases [29]. 
Collection of MMR vaccination coverage of adolescents 
and adults and seroprevalence data would facilitate 
regional evaluations.

Conclusion
Several actions have been implemented in Italy to 
strengthen surveillance of congenital rubella and 
rubella in pregnancy; however, further efforts are 
needed to ensure that these activities are implemented 
across the country. In particular, systematic proce-
dures for the follow-up of infected children and moth-
ers should be adopted in all regions.

In order to protect women of childbearing age from 
rubella infection, routine rubella antibody screening 
before pregnancy (which is recommended in Italy and 
offered free of charge) and vaccination of susceptible 
women, including post-partum and post-abortum vac-
cination, should be strongly promoted by clinicians.

Healthcare workers (general practitioners, paediatri-
cians, gynaecologists and other specialists) should be 
sensitised and trained, both for enforcing notification 
procedures and for evaluating women’s rubella immu-
nisation status as a priority task during healthcare 
visits. Also, information campaigns for the general 
population are needed to increase awareness of the 
risk of acquiring rubella infection during pregnancy. 
Particular attention needs to be focused in high-inci-
dence regions.

Finally, high two-dose MMR vaccination coverage of 
children should be maintained (≥ 95%) in order to inter-
rupt viral circulation among the population.
raised among clinicians about the risk of leptospirosis 
exposure among these groups.
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