Ann Ist Super Sanita 2021 | Vol. 57, No. 1: 26-32

DOI: 10.4415/ANN_21_01_04

Rubella immunity status
and the active offer of MMR/MMRV

vaccination during pregnancy

Silvano Piffer', Mariangela Pedron', Michela Dal Martello!, Patrizio Caciagliz,
Paolo Lanzafames, Mario Saugo+ and Antonio Ferros

1Servizio Epidemiologia Clinica e Valutativa, Azienda Provinciale per i Servizi Sanitari, Trento, Italy
2Servizio Patologia Clinica, Ospedale S. Chiara, Azienda Provinciale per i Servizi Sanitari, Trento, Italy
sLaboratorio di Microbiologia e Virologia, Ospedale S. Chiara, Azienda Provinciale per i Servizi Sanitari,
Trento, Italy

sDipartimento di Prevenzione, AULSS 7 Pedemontana, Regione del Veneto, Italy

sDipartimento di Prevenzione, Azienda Provinciale per i Servizi Sanitari, Trento, Italy

Abstract Key words
Introduction. The rubella test during pregnancy makes it possible to identify situa- | © rubella
tions at risk of congenital rubella and those pregnant mothers who should be offered the | * rubella test
MMR vaccine. e pregnancy

Materials and metbods. The Authors analysed test coverage and the immunity status of congenital rubella
pregnant mothers between 2005 and 2017, using birth attendance certificates.

Results. Rubella test coverage on 61,437 pregnant mothers was 99.4%. The average pro-
portion of susceptible subjects was 6.4%. Seroconversion was observed in 7 cases, with
1 confirmed case of congenital rubella. 32% of susceptible subjects were vaccinated, and
adherence was seen to be influenced by the characteristics of the pregnant women and
of the maternity unit.

Conclusions. A current information flow including a number of healthcare services, is

useful both for monitoring the maternity care pathway and for public health purposes.

MMR/MMRYV vaccine

INTRODUCTION

In line with the guidance provided by the WHO’s
European Region, the Italian National measles and
rubella elimination plan that was approved in 2003 set
the goal of eliminating the endogenous transmission
of measles and of reducing the incidence of congenital
rubella to less than 1 case/100,000 live births, by 2007
[1].

The consequent review of the national vaccination
calendar provided, for all new births, for a first dose
of trivalent vaccine (MMR: Measles-Mumps-Rubella)
within the first 15 months of life, followed by a second
dose at 5-6 years of age. It also envisaged the recov-
ery of vaccination coverage amongst adolescents and
women of childbearing potential. Amongst this latter
population, the aim was to reduce the proportion of
susceptible women to under 5%. As the first edition of
the plan did not meet the targets set, the objectives of
the second National plan for the elimination of measles
and congenital rubella (2010-2015) also included inter-
rupting the endogenous transmission of rubella [2]. The
approaches used to provide MMR vaccination were

also confirmed by the most recent review of the Italian
National Vaccination Plan [3].

The recent ministerial circulars on recommended
vaccination for childbearing and pregnant women,
(8.7.2018, 11.12.2018, 11.21.2019) recommend evalu-
ating the immune status of the pregnant women also
with respect to chickenpox, actively proposing, where
necessary, also the MMRYV vaccination [4]

The action taken in response to the WHO'’s guidance
also varied both between European countries [5], and
between the individual regions of Italy [6].

In 2005, a study was initiated in the province of
Trento (north-eastern Italy, population of 540,000 in-
habitants as at 1.1.2018), to monitor the specific im-
munity status amongst pregnant women, by gathering
data on the results of the rubella test performed during
pregnancy from birth attendance certificates. Birth at-
tendance certificates constitute the primary source of
information on births, antenatal care and childbirth
and must be compiled by law throughout Italy by the
healthcare professional (usually a midwife) who was
present during childbirth [7]. The birth attendance
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certificate used in the province of Trento also records
any MMR/MMRV or monovalent rubella vaccination,
which is actively offered in all maternity units, after the
birth, as part of a programme established with the Pro-
vincial Health Service’s Department of Prevention, and
as such already included in the first provincial preven-
tion plan for 2007-2009 [8].

This paper reports on the trends for rubella test cov-
erage and for the immunity status of pregnant women
receiving care in maternity units within the province
of Trento between 2005 and 2017, together with the
trend regarding the proportion of non-immune moth-
ers who were vaccinated after giving birth and prior to
discharge, and the trend regarding the health of babies
whose mothers seroconverted during pregnancy.

MATERIALS AND METHODS

The birth attendance certificate used in the province
of Trento includes a far greater number of variables than
the national Ministry of Health template. In addition
to other variables, it also collects information regard-
ing infections during pregnancy and, in particular, data
regarding serological screening tests. These include the
results of the rubella test performed to analyse the sus-
ceptibility of pregnant women to rubella virus infection.

The diagnostic kit used at the Microbiology Unit of
S. Chiara Hospital of Trento, which acts as the hub cen-
tre for the entire province is Abbott’s Rubella IgG/IgM
Reagent Kit that uses chemoluminescent immunologi-
cal technology to capture microparticles. The cut-offs
used to define positivity for IgG and IgM are respec-
tively 10.0 Ul/ml and 1.60 index. Each positive value
is subjected to confirmation test. The determination of
the avidity of the IgG is expected, for the dating of the
infection. A high IgG avidity (over 20%), indicates a
previous infection (more than three months before the
date of the test).

The rubella test is part of the screening programme
provided to guarantee an adequate monitoring of preg-
nancy and as such does not involve any co-payment
by users. The test is performed in the early weeks of
pregnancy and in the case of confirmation of immunity
(positive specific IgG with negative specific IgM), prior
illness or prior vaccination, it is not repeated. In the
presence of a state of susceptibility (IgG and IgM nega-
tive), the test is repeated every 4-6 weeks, until at least
the 5th month [9].

From 2005, as part of a joint project with the De-
partment of Prevention, the Clinical and Evaluational
Epidemiology Service, which also manages all informa-
tion flows regarding the maternity and paediatric areas,
included in birth attendance certificate, which are re-
corded on electronic storage devices at each maternity
unit, not only the result of the rubella test, but also any
MMRV/monovalent rubella vaccine administered to the
mother. This activity, which is supervised by the same
midwives who were present during childbirth, was intro-
duced after an information/ training phase that, at vari-
ous timepoints, involved all professionals working in the
province’s maternity wards, which during the study peri-
od decreased from 8 in 2005 to 4 in 2018. The flow chart
with the time line of all the interventions and the number
of pregnant women involved is shown in Figure 1.

The vaccine is offered to pregnant women with a
negative or ambiguous rubella test result, usually on the
second day after childbirth or on the day of discharge.
The healthcare professionals collect a preliminary pre-
vaccination history, using a standard template compiled
by the Department of Prevention, and usually offer
women the trivalent MMR/MMRYV vaccine, which can
be replaced with the monovalent rubella vaccine, if re-
quested by the woman.

The maternity units regularly send the MMR/MMRV
monovalent rubella vaccination certificates to the

Ye.

+ National Measles and Congenital Rubella Elimination Plan approved
« Provincial Plan for the elimination of Measles and Congenital Rubella established

' « Trento Province launch of the active offer program of the MMR/rubella monovalent vaccine
in puerperium
« Integration of the Birth Attendance Certificate record layout with the "antirubella
Ye 4 vaccination" variable
« Training meeting with the Prevention Department to midwiwes of the maternity units
' Start of recording in the Birth Attendance Certificate of the "antirubella vaccination" variable

+ Data registration: 61,437 pregnant women involved

+ 3,965 pregnant women susceptible to rubella

+ 1,252 new mothers vaccinated at the maternity units
200. 17

Data control and analysis
Ye 19
Figure 1

Flow chart of the interventions and women participating.
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competent local vaccination services. The certificate
includes the name, surname and date of birth of the
mother and her child and the vaccine’s identification
data (batch number, expiry date, etc.). Cases of refusal
are also reported, so that vaccination service staff can
record it on the baby’s electronic vaccination record and
offer the mother vaccination when the baby has his/her
first vaccination.

In cases of voluntary termination of pregnancy, the
healthcare professionals working at the Obstetrics and
Gynaecology Unit advise women who are not sure they
are protected to have MMR/MMRYV or monovalent
rubella immunisation at their local vaccination service
clinic.

The data that were missing from the birth attendance
certificate database regarding the rubella test results or
vaccination were retrieved retrospectively by the Clini-
cal and Evaluational Epidemiology Service by access-
ing the Hospital Information System, which contains
all the results of user contacts with the provincial health
services. For women who seroconverted, it was also
necessary to access the Hospital Information System to
ascertain at what point of the pregnancy the rubella test
was found to be positive.

Between 2005 and 2017, the birth attendance cer-
tificate database was used to analyse the proportion of
pregnant women who had the rubella test of those re-
ceiving care at the maternity units in the province and,
therefore, the trend for immunity to the rubella virus.
We also analysed the time trend of the proportion of
non-immune mothers who were administered MMR/
MMRV/monovalent rubella vaccine after giving birth.
The data regarding the rubella test and immunisation
were analysed considering, on the one hand, the char-
acteristics of the maternity unit and, on the other, the
characteristics of the mothers, more specifically, their
nationality (Italian vs. other nationalities), age range,
parity and academic qualifications. The factors asso-
ciated with adherence with the offer of post-natal im-
munisation were analysed by multiple analysis using
the logistic regression model in which the explanatory
variables were age range, nationality (Italian vs other),
academic qualifications, marital status, parity and the
maternity unit. Babies whose mothers seroconverted
during pregnancy were evaluated to establish their state
of health, using the information present in both the
Hospital Information System and Hospital Discharge
Records, by extracting records with a “7710” code for
both the first diagnosis and subsequent co-diagnoses.
Trend significance was analysed using the Cochran-
Armitage test for trend and the significance of the dif-
ferences between the proportions was analysed using
the chi squared test or Fisher’s exact test. The statistical
analyses were performed using Epi-Info software.

RESULTS

Between 01.01.2005 and 31.12.2017, 61,437 preg-
nant women received care at hospital maternity units in
the province of Trento, with an annual average of 4,720
and a total number of 62,275 live births during the ob-
servation period. The overall average age of the preg-
nant women rose from 31.2 years in 2005 to 32 years

in 2017; amongst Italian women the average age was
higher than amongst foreign women and rose from 32.6
years in 2005 to 33 years in 2017. The modal age range
was that between 30 and 34 years, which accounted for
34.7% of all the pregnant women considered during the
study period. 23.7% of the total were foreign women,
with a proportion that increased over time from 18.7%
in 2005 to 26.2% in 2017; 95% of the pregnant women
considered during the study period were resident in the
province of Trento.

Considering the entire study period, 99.4% of all
pregnant women had a rubella test, with a coverage that
ranged from 98.8% in 2005 to 99.9% in 2017. Practi-
cally all of the pregnant women had a serological rubella
test, with a slightly (not statistically significant) lower
coverage rate in mothers aged 15-18 years (97.5%) and
in those residing outside the province (97.8%). No sta-
tistically significant differences were observed in the
serological results between Italian women (99.7%) and
women of other nationalities (99.2%), or with regard to
parity or academic qualifications. Lastly, there was no
difference in rubella test coverage with regard to the
maternity ward, with coverage that ranges from 98.7%
to 99.9%.

The immunity status of the pregnant women un-
dergoing serological testing during the study period
(61,103 subjects) is shown in Table 1. A certain non-ho-
mogeneity can be observed regarding age range (Table
2), where the proportion of susceptible subjects is high-
er than expected, in a statistically significant manner
(p<0.001), in the <25 years age ranges and decreases
with an increase in age, with a statistically significant
trend (p<0.01).

Table 1

Province of Trento. Immunity status of women undergoing the
rubella test during pregnancy receiving care in the province’s
maternity units. Period: 2005-2017

Immunity status Frequency %

Susceptible 3,965 6.49

Immune 57,131 93.50

Seroconversion during 7 0.01

pregnancy

Total 61,103 100.00
Table 2

Province of Trento. Proportion of subjects susceptible to rubel-
la by age range in women undergoing the rubella test during
pregnancy receiving care in the province’s maternity units. Pe-
riod: 2005-2017

Age range % susceptible to rubella
15-18 14.5
19-24 94
25-29 7.8
30-34 5.7
35-39 52
40+ 5.1
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Figure 2

Province of Trento. Annual proportion of women susceptible to rubella infection amongst women receiving care in the province's
maternity units. All pregnants and pregnants grouped by nationality. Trend for 2005-2017
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Figure 3

Province of Trento. Annual proportion of women susceptible to rubella infection vaccinated against rubella in the province’s ma-
ternity units. All pregnants and pregnants grouped by nationality. Trend for 2005-2017

The proportion of susceptible women, which was on
average equal to 6.4%, increased from 7.1% in 2005 to
9.9% in 2017 (Figure 2), with an increase that, overall,
was not statistically significant. This increase is only sta-
tistically significant amongst pregnant women under 24
years of age, in whom it rose from 18% in 2005 to 30%
in 2017. The proportion of susceptible women remains
higher in each year among foreign women than Italians
(9.4% vs 5.5% for the entire period), and this difference
was statistically significant (p<0.001). No other differ-
ence was observed with regard to parity or academic
qualifications.

Of the 11 women, who “seroconverted during preg-
nancy” as recorded on the birth attendance certificate,
just 7 were confirmed as having seroconverted by the
data in hospital discharge records, due to recording
errors at the maternity ward. There were therefore
effectively 7 women who seroconverted during preg-
nancy, of whom 5 were foreign and 2 were Italian, for
an overall seroconversion rate of 0.11/1000 and a sero-

conversion rate of 0.34/1000 amongst women of other
nationalities and 0.042/1000 amongst Italian women.
The seroconversion rate was seen to be 8 times higher
amongst foreign women than amongst Italian women.
In the cohort of pregnant women included in this study,
there was just one case of congenital rubella, follow-
ing infection of the mother (of Romanian origin) con-
firmed around the 15th week of gestation. The child
was found to have a significant psychomotor retarda-
tion and hearing loss.

In all, 1,252 women were administered MMR/
MMRYV or monovalent rubella vaccine in the province’s
maternity units, equal to 31,6 % of susceptible subjects.
The proportion of vaccinated subjects followed an in-
creasing trend over time (Figure 3), and this trend would
appear to be statistically significant (p<0.01) despite
undergoing a certain drop in the last three years of the
study. Vaccines were administered to 27.2% of suscep-
tible Italian women and 38.3% of susceptible women of
other nationalities, with a statistically significant differ-
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ence in favour of foreign women (p<0.001). The char-
acteristics of susceptible women according to the adhe-
sion to the vaccination offer and the factors associated
with adhering to the vaccination offer are reported in
Table 3. Young age at childbirth (<24 years), a primipa-
rous condition, and foreign nationality were the inde-
pendent personal characteristics that were most statis-
tically significantly associated with adherence with the
offer of rubella immunisation. Childbirth at a maternity
unity with approximately 500 births a year or less was
another factor seen to be associated with vaccination
adherence. When all other conditions were equal, mari-
tal status and academic qualifications did not appear to
affect vaccination adherence.

DISCUSSION

Serological determination of the specific IgG anti-
body titre during the first antenatal consultation in or-
der to evaluate immunity to the rubella virus and the
consequent need for immunisation in the post-partum
period is the most common screening strategy in devel-
oped countries, with coverage levels of approximately
90-95% [10].

The use of a current information flow such as the
birth attendance certificate database in order to moni-
tor the presence of infections during pregnancy can
prove convenient, despite being demanding for the ma-

Table 3

ternity unit professionals who, amongst other things,
have to retrieve, check and record the pertinent data.
Use of this approach also appears to be limited in Italy,
where experiences have only been recorded, at least to
the authors’ knowledge, in the province of Trento and
the Emilia-Romagna region [6].

The information obtained using this approach makes
it possible to obtain an overview of the whole popula-
tion considered, rather than of a specific facility. This
undoubtedly brings advantages in terms of data bias
over studies based on samples from a single facility
[11-15]. The data extrapolated from birth attendance
certificates nevertheless require a certain amount of
cross-checking with other sources, such as hospital in-
formation systems, especially when data are missing or
inaccurate, or in the case of prospective data, such as
those regarding babies whose mothers seroconverted,
whose subsequent health status cannot be defined by
birth attendance certificates alone. Birth attendance
certificates can nevertheless prove to be useful for
monitoring a specific public health initiative, such as
offering rubella immunisation to susceptible pregnant
women, which is one of the cornerstones of the pre-
vention of congenital rubella syndrome and as such is
recommended by the WHO [16].

The rubella test is performed in practically all of the
pregnant women receiving care at the maternity units

Province of Trento. Characteristics of pregnant women susceptible to rubella infection and their adherence to the immunization
offer (absolute numbers, percentage, multivariate adjusted odds ratio and 95% confidence intervals). Period: 2005-2017

Characteristics Susceptible Vaccinated Multivariate Analysis

N N % Odds Ratio 95% C.I.

3965 1.252 31.6

Maternity units (MU) by number of births per year
MU with <500 births 1594 396 24.8 1.80 1.53-2.12
MU with 500-1000 births 894 327 36.5 0.92 0.77-1.10
MU with >1000 births 1477 529 358 1
Age class
<=24vy 566 244 432 1.29 1.01-1.66
25-29y 1053 358 34.8 1.18 0.95-1.46
30+y 2346 650 277 1
Citizenship
Foreigners 1390 551 39.6 1.82 1.55-2.12
Italian 2575 701 27.2 1
Marital status
Married 2659 820 30.8 1.08 0.92-1.28
Unmarried 1149 392 34.1 1
Other 157 40 255 1.14 0.76-1.70
Education
Primary school/no education 140 58 414 0.78 0.52-1.15
Lower secondary school 987 283 28.7 1.14 0.92-1.42
Upper secondary school 1980 645 326 0.89 0.74-1.07
University degree 858 266 310 1
Parity
Primiparous 2006 755 376 1.72 1.47-2.01
Pluriparous 1959 497 254 1

Note: in the multivariate analysis, the reference category is the one with the odds ratio=1 and the bold character indicates a p value less than 0.05.
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in the province of Trento, without any relevant varia-
tions from one year to another, with values that would
appear to be higher than those reported in other re-
gions of Italy [6]. The level of rubella test coverage
does not vary with maternal characteristics such as
academic qualifications and parity and only appears to
be slightly lower amongst the younger age ranges and
those living outside the province. No inequalities were
observed in the access to or use of the test with regard
to nationality, neither was there any non-homogeneity
with regard to the maternity units or health districts
attended by women living in the province. This dem-
onstrates the homogeneity and equality of the man-
agement of maternity care throughout the area. The
average proportion of susceptible women for the whole
study period was 6.5%, which is lower than reported in
prior Italian studies [6], but substantially in line with
studies conducted in other European [17] and Asiatic
[18, 19] countries.

The proportion of susceptible subjects would appear
to be higher amongst younger women of up to 24 years
of age, as reported in previous studies [19-24] and this
sub-population underwent an increase in susceptible
women over time, most likely due to a reduction in
immunisation adherence during childhood and ado-
lescence. Our results confirmed that the proportion of
susceptible subjects is higher amongst foreign women
[12, 13; 20-22], a fact that must be taken into due con-
sideration in view of the increase in various areas of the
country in the number of foreign women of childbearing
potential associated with migratory processes. Overall,
the proportion of susceptible pregnant women is still
above both national and international targets [2, 3].

Although the seroconversion rate was very low, it
was nevertheless 8 times higher in foreign women than
amongst Italian women [10]. The retrospective assess-
ment of babies born to mothers who seroconverted
revealed, over a long period of time, just one case of
congenital rubella, equal to 1.5/100,000 live births, a
value that exceeds the national value provided by the
surveillance system for congenital rubella and rubella
during pregnancy [25].

Almost 1,250 women were immunised after giving
birth, equal to an average of 31,6% of susceptible sub-
jects, over the entire study period, with an increasing
trend up to 2014 that was followed by a decrease, pos-
sibly due to the expansion of the anti-vaccination move-
ments that had a certain impact, even locally. Offering
MMR/MMRV/monovalent rubella immunisation in the
postnatal period is a good opportunity for increasing
vaccine coverage, if we consider that each user contact
with the health services could provide an opportunity
to offer an effective prevention practice [26, 27]. This

REFERENCES

1. WHO European Region. Regional Committee for Eu-
rope — Fifty-fifth session. Bucharest, Romania: 12-15
September 2005. Resolution: Strengthening national im-
munization systems through measles and rubella elimi-
nation and prevention of congenital rubella infection

specific action, which must be combined with the vacci-
nation campaign address the general population, would
appear to be both feasible and sustainable, within the
context of a strong interaction between the various pro-
vincial healthcare services. Nevertheless, it is necessary
to question the validity of the level of vaccination adher-
ence achieved, considering that the level of adherence
presents a dual stratification in accordance with mater-
nal characteristics and maternity ward characteristics.
As far as maternal characteristics are concerned, foreign
mothers, primiparous mothers and younger mothers
show better adherence with the offer of immunisation.
With regard to the characteristics of the maternity unit,
vaccination adherence is higher in maternity wards with
a lower number of births. This may be due not only to
greater staff sensitivity, but also to the fact that health-
care professionals in smaller maternity units have fewer
time restraints. This may facilitate communication be-
tween healthcare professional and user/patient, as pos-
tulated in previous Italian studies [28, 29]. It could be
useful to analyse the barriers to vaccination perceived
by mothers, in order to adjust the criteria and approach
used to propose MMR/ monovalent rubella vaccination
in the post-partum period [30].

CONCLUSIONS

It is essential to continue monitoring access to the
rubella test and seroconversion during pregnancy in the
context of better interaction between maternity unity,
the department of prevention and the epidemiology
service, as we are still far from the targets set. Current
information flows that are suitably combined with oth-
er data sources to meet the user’s needs are extremely
useful not only for monitoring maternity care, but also
for analysing the process and outcome data of a public
health initiative. The routinely collected data neverthe-
less require a certain degree of quality control, espe-
cially for a precise definition of seroconversion and the
analysis of the neonate outcomes. In this perspective,
the possibility of accessing hospital information systems
would appear to be very useful, without being particu-
larly time-consuming, at least on a local level. It will be
necessary to analyse the long-term outcomes of offering
MMR/MMRV monovalent rubella immunisation in the
postnatal period, in order to establish to what extent it
improves vaccination coverage in women of childbear-
ing potential.

Conflict of interest statement
The Authors report no conflicts of interest.

Received on 6 April 2020.
Accepted on 7 January 2021,

in WHO'’s European Region. WHO; 2005. Available
from: www.euro.who.int/data/assets/pdf file/0003/88086/
RC55eres07.pdf.

2. WHO European Region. Regional Committee for Europe
— Sixtieth session. Moscow 13-16 September 2010. Reso-

ORIGINAL ARTICLES AND REVIEWS . . . «



Silvano Piffer, Mariangela Pedron, Michela Dal Martello et al.

10.

11.

12.

13.

14.

15.

lution: Renewed commitment to elimination of measles
and rubella and prevention of congenital rubella syndrome
by 2015 and Sustained support for polio-free status in the
WHO European Region. Available from: www.euro.who.
int/ data/assets/pdffile/0016/122236/RC60 eRes12.pdf.
Ministero della Salute. Piano Nazionale Prevenzione
Vaccinale 2017-2019. Ministero della Salute; 2017. Avai-
lable from: www.salute.gov.it/imgs/C_17_pubblicazio-
ni_2571_allegato.pdf.

Ministero della Salute. Circolare Ministeriale n. 33045
del 11.12.2019. Vaccinazioni raccomandate per le donne
in eta fertile e in gravidanza. Available from www.trova-
norme.salute.gov.it.

Giambi C, Montano-Remacha C, Pastore Celentano L,
Derrough T. Surveillance of congenital rubella and rubel-
la infections in pregnancy in EU/EEA countries, 2012:
Current status and future perspective to monitor elimina-
tion. Vaccine. 2015;33:4929-37.

Filia A, Rota MC, De Manso M, D’Ancona P, Giambi
C, Ranghiasci A, Salmaso S, lannazzo S, Pompa MG,
Declich S; Gruppo di lavoro sul Piano nazionale di eli-
minazione del morbillo e della rosolia congenita. Piano
Nazionale di eliminazione del morbillo e della rosolia
congenita: indagine sullo stato di avanzamento (2009).
Roma: Istituto Superiore di Sanita; 2010. (Rapporti ISTI-
SAN 10/45).

Ministero della Sanita. DM 16 luglio 2001. Modificazio-
ni al certificato di assistenza al parto, per la rilevazione
dei dati di sanita pubblica e statistici di base relativi agli
eventi di nascita, alla nati-mortalita ed ai nati affetti da
malformazioni. Gazzetta Ufficiale Serie Generale n. 218
del 19/9/2001.

Provincia di Trento. Piano Provinciale di Prevenzione
2007-2009. Available from: www.trentinosalute.net/Temi.
Ministero della Salute, Istituto Superiore di Sanita, Cen-
tro per la valutazione dell'efficacia dell’assistenza sanita-
ria. Sistema Nazionale Linee Guida: Gravidanza Fisiolo-
gica. Aggiornamento 2011. Ministero della Salute; 2011.
Available from: www.salute.gov.it/imgs/C_17_pubblica-
zioni_1436_allegato.pdf.

Robinson JL, Lee BE, Preiksaitis JK, Plitt S, Tipples
GA. Prevention of congenital Rubella Syndrome — What
makes sense in 2006? Epidemiol Rev. 2006;28:81-7.

Lo Giudice D, Cannavd G, Capua A, Grillo OC, La Fau-
ci V, Puliafito A, Sindoni D, Squeri R, Calimeri S. Elimi-
nating congenital rubella: a seroepidemiological study on
women of childbearing age and MMR vaccine coverage
in newborns. J Prev Med Hyg. 2009;50(4):236-40.
Calimeri S, Capua A, La Fauci V, Squeri R, Grillo OC,
Lo Giudice D. Prevalence of serum anti-rubella virus an-
tibodies among pregnant women in southern Italy. Int J
Gynaecol Obstet. 2012;116(3):211-3.

Lo Giudice D, Capua A, La Fauci V, Squeri R, Grillo
OC, Calimeri S. Congenital rubella syndrome and immu-
nity status of immigrant women living in southern Italy: a
cross-sectional, seroepidemiological investigation. Travel
Med Infect Dis. 2014;12(3):253-7.

Lancia A, Vazzoler C, Arrivi F, Pettinicchio V, Marzani
S, Trinito MO. The evaluation of susceptibility to rubella
in women of childbearing age; the experience of the Asl
Roma C. Ig Sanita Pubbl. 2014;70(2):247-54.

Facciola A, Squeri R, Genovese C, Alessi V, La Fauci
V. Perception of rubella risk in pregnancy: an epidemio-
logical survey on a sample of pregnant women. Ann Ig.

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

2019;31(Suppl. 1):65-71.

World Health Organization. Eliminating measles and ru-
bella and preventing congenital rubella infection. WHO
European Region strategic plan 2005-2010. Available
from: www.euro.who.int/Document/E87772.pdf.
Pandolfi E, Gesualdo F, Rizzo C, Bella A, Agricola E,
Mastroiacovo P, Tozzi AE. Global seroprevalence of ru-
bella among pregnant and childbearing age women: a
meta-analysis. The European Journal of Public Health.
2017;27:530-7.

Choi R, Oh Y, Oh Y, et al. Recent trends in seropreva-
lence of rubella in Korean women of childbearing age: a
cross-sectional study. BMJ open. 2020;10:¢030873.
Okuda M, Yamanaka M, Takahashi T, et al. Positive rates
for rubella antibody in pregnant women and benefit of
post-partum vaccination in a Japanese perinatal center.
J.Obstet Gynecol Res. 2008; 34(2):168-73.

Rota MC, Bella A, Gabutti G, Giambi C, Filia A, Guido
M, De Donno A, Crovari P, Ciofi Degli Atti ML. Rubella
seroprofile of the Italian population: an 8-year compari-
son Epidemiol. Infect. 2007;135:555-62.

De Paschale M, Manco MT, Paganini A, Agrappi C, Mir-
ri P, Cucchi G, Saccani B, Flores D'Arcais A, Clerici P.
Rubella antibody screening during pregnancy in a urban
area of northern Italy. Infectious Dis Rep. 2012;4:59-61.
Marchi S, Viviani S, Montomoli E, Trombetta CM. Elim-
ination of congenital rubella: a seroprevalence study of
pregnant women and women of childbearing age in Italy.
Human Vaccines & Immunotherapeutics. 26 November
2019. Available from: https://www.tandfonline.com/loi/
khvi20.

Boattini M, Bianco G, Charrier L, lannaccone M, Ma-
suelli G, Coggiola M, Sacchi A, Pittaluga F, Cavallo R.
Rubella serosurvey and factors related to vaccine hesitan-
cy in childbearing women in Italy. Preventive Medicine
Reports. 2019;15:1-6.

Santoro V, Pettinicchio V, Lamncia A, Vazzoler C, De
Luca F, Franco E. The active offering of measles, rubella
and mumps vaccine in new mothers: the experience of
health facilities in one of the Local Health Unit of Rome.
Ig Sanita Pubbl. 2016;72 (6):589-97.

EpiCentro, Istituto Superiore di Sanita. Sorveglianza
rosolia congenita e in gravidanza news: il bollettino se-
mestrale. ISS; 2021. Available from: www.epicentro.iss.it/
problemi/rosolia/bollettino.asp.

Doret M, Marcellin L. Vaccination in the early post-par-
tum: Guidelines. ] Gynecol Obstet Biol Reprod (Paris).
2015;44(10):1135-40.

Wilson R, Paterson P, Larson HJ. Strategies to improve
maternal vaccination acceptance. BMC Public Health.
2019;19:342.

Ferraroni E, Volta A, Capuano C, Fragni G, Novelli D.
Prevenzione delle rosolia: vaccinazione nel post partum
in un punto nascita di primo livello. Medico e Bambino.
2007:4:1-4. Available from: www.medicoebambino.com/-
donne_rosolia_vaccinazione_sieronegative_gravidanza.
Leonardi G, Campra D, Silano V, Gaggero M, Boscardini
L, Fobelli S, Guala A. Recupero vaccinale antirosolia nel
post partum. Medico e Bambino. 2008;7:1-5. Available
from: www.medicoebambino.com/index.php.

Lutz CS, Carr W, Cohn A, Rodriguez L. Understanding
barriers and predictors of maternal immunitazion: identi-
fying gaps through an exploratory literature review. Vac-
cine. 2018:7445-55.



