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Objectives: Evidence on the effects of the SARS-CoV-2 Omicron variant on vaccinated and unvaccinated
pregnant women is sparse. This study aimed to compare maternal and perinatal outcomes of women
infected with SARS-CoV-2 during the Omicron wave in Italy, according to their vaccine protection.
Methods: This national prospective cohort study enrolled pregnant women with a positive SARS-CoV-2
nasopharyngeal swab within 7 days of hospital admission between 1 January and 31 May, 2022. Women
who received at least one dose of vaccine during pregnancy and those who completed the vaccine cycle
with the first booster were considered protected against moderate or severe COVID-19 (MSCD). A
multivariable logistic regression model evaluated the association between vaccine protection and disease
severity. Maternal age, educational level, citizenship, area of birth, previous comorbidities, and obesity
were analysed as potential risk factors.
Results: MSCD was rare (41/2147, 1.9%; 95% CI, 1.4e2.6), and the odds of developing it were significantly
higher among unprotected women (OR, 2.78; 95% CI, 1.39e5.57). Compared with protected women
(n ¼ 1069), the unprotected (n ¼ 1078) were more often younger, with lower educational degrees, and
foreigners. A higher probability of MSCD was found among women with previous comorbidities (OR,
2.86; 95% CI, 1.34e6.12) and those born in Asian countries (OR, 3.05; 95% CI, 1.23e7.56). The percentage
of preterm birth was higher among women with MSCD compared with milder cases (32.0% [8/25] versus
8.4% [161/1917], p < 0.001) as well as the percentage of caesarean section (52.0% [13/25] versus 31.6%
[606/1919], p 0.029).
Discussion: Although severe maternal and perinatal outcomes were rare, their prevalence was signifi-
cantly higher among women without vaccine protection. Vaccination during pregnancy has the potential
to protect both the mother and the baby, and it is therefore strongly recommended. Edoardo Corsi
Decenti, Clin Microbiol Infect 2023;29:772
© 2023 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All

rights reserved.
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Introduction The present study aimed to compare maternal and perinatal
outcomes of women infected with SARS-CoV-2 during the Omicron
During the SARS-CoV-2 pandemic, pregnant women had an
increased risk of severe COVID-19 compared with the general
population [1,2]. Mother-to-child transmission in utero was docu-
mented to be rare [3,4], and infected mothers showed a good
immunological response with a substantial transfer of anti-SARS-
CoV-2 antibodies to the newborn [5].

Although multiple studies describe a robust maternal antibody
response to vaccination against SARS-CoV-2 and no safety concerns
[6], the vaccine uptake during pregnancy remains lower compared
with the general population [7]. Overall, the duration of the pro-
tection against severe disease, estimated to last 4 to 6 months after
one or two doses of vaccine [8e10] and the vaccines' immunoge-
nicity and reactogenicity against SARS-CoV-2 in pregnancy seem to
be similar to those observed in non-pregnant women [11]. A recent
metanalysis reported a decreased risk of neonatal intensive care
unit (NICU) admission and intrauterine fetal death and no increase
in the risk of adverse peripartum outcomes among women who
received at least one dose during pregnancy, compared with those
who did not [12].

In Italy, from January 2021, the vaccination with mRNA vaccines
was recommended from the second trimester of pregnancy in
women at increased risk of SARS-CoV-2 infection and/or severe
disease [13]. In September 2021, the recommendation was
extended to all pregnant women, regardless of risk factors [14].
Since September 2022, primary vaccination and booster doses are
recommended at any time in gestation.

Since the beginning of the pandemic, the Italian Obstetric Sur-
veillance System (ItOSS) of the Istituto Superiore di Sanit�a (Italian
National Institute of Health) launched a national study to monitor
the effect of SARS-CoV-2 in pregnancy [15]. To date, few studies
have yet been conducted on the effects of the Omicron variant on
vaccinated and unvaccinated pregnant women [16,17].
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Methods

Study design, participants, and data collection

The present national prospective cohort study enrolled preg-
nant women with a positive SARS-CoV-2 nasopharyngeal swab
within 7 days from hospital admission in any Italianmaternity unit,
between 1 January and 31 May, 2022. The Ethics Committee of the
Italian National Institute of Health approved the study (Prot.
0010482 CE 01.00, Rome 24/03/2020).

Trained reference clinicians in each Italian maternity unit
(Appendix 1) collected the women's informed consent and entered
through an online form the information of interest. Women were
also asked if they received vaccination against SARS-CoV-2 and the
number and timing (before and/or during pregnancy) of the doses
received. Data was transmitted through a secure server.

The present analysis includes the cases notified within 15
September 2022. Weekly e-mail reminders and phone contacts
were used to reduce incomplete reporting. Maternal deaths were
crosschecked with the ItOSS surveillance data [18].

Outcomes

The main outcome measure was the COVID-19 severity, defined
as mild (absence of COVID-19 pneumonia), moderate (confirmed
pneumonia requiring at most oxygen therapy), and severe
(confirmed pneumonia requiring mechanical ventilatory support
and/or intensive care unit [ICU] admission). The two highest
severity levels, characterised by the presence of pneumonia, were
aggregated for the statistical analysis in the category ‘moderate or
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severe COVID-19’ (MSCD). Secondary outcomes included (1) pre-
term birth, (2) mode of delivery, (3) stillbirth, (4) NICU admission,
and (5) early neonatal mortality before hospital discharge.

Covariates

Protection against MSCDwas considered the exposure variable.
During the study period, vaccination against SARS-CoV-2 was
recommended from the second trimester of pregnancy [13]. Its
protection was assumed to last from 4 to 6 months following one
or two doses [8e10]. Women who received at least one dose
during pregnancy and those who completed the vaccine cycle
with the first booster were considered protected against MSCD;
unvaccinated women and those who received one or two doses
before pregnancy and were SARS-CoV-2 positive �22 weeks of
gestation were considered unprotected. Women with missing in-
formation about vaccination and those who received one or two
doses before pregnancy and were SARS-CoV-2 positive <22 weeks
of gestation were considered ‘unknown with regard to protection
status’.

Maternal age, educational level, citizenship (Italian, not Italian),
area of birth, at least one previous comorbidity (asthma requiring
medical treatment, cardiovascular diseases, diabetes, HIV/AIDS,
hypertension, lung diseases, other diseases such as thyroid and
autoimmune pathologies), and obesity (body mass index, >30 kg/
m2) were analysed as potential risk factors for MSCD, as suggested
by previous studies [2,15].

Statistical analysis

Cases with missing information about the status of vaccine
protection were excluded from the descriptive analysis. Frequency
distributions by socio-demographic, obstetric and medical charac-
teristics, and prevalence of infection outcomes were computed for
protected and unprotected women. Missing data <5% were
excluded from frequency distributions.

The association between COVID-19 severity and women's pro-
tection status was assessed using a multivariable logistic regression
model to estimate mutually adjusted ORs and 95% CIs. The likeli-
hood ratio test was used to select variables included in the model
Table 1
Women by vaccine protection status, timing of vaccination, and number of vaccine dose

Vaccination status Timing and number of vaccine d

Vaccinated (n ¼ 1207) Before pregnancy
One dose
Two doses
Booster
Unknown

During pregnancy
One dose
Two doses
Booster
Unknown

Before and during pregnancy
Two doses
Booster
Unknown

Timing unknown
One dose
Two doses
Booster

Unvaccinated (n ¼ 989)
Unknown vaccination status (n ¼ 578)
Total (n ¼ 2774)

a SARS-CoV-2 diagnosis �22 weeks of gestation.
b SARS-CoV-2 diagnosis <22 weeks of gestation.
and to test plausible interactions. The model was performed
including cases without information on women's protection.
Assuming that the data were missing at random, the model was
applied to multiple-imputed data. The imputation of 20 data sets
was performed using chained equations [19]; Rubin's rules were
used to combine model estimates across the data sets [20]. By using
the following definitions of vaccine protection, a sensitivity analysis
was carried out to evaluate the robustness of the model results: (1)
the ‘unprotected’ women who received two doses before preg-
nancy were included among the ‘protected’, and the ‘protected’
women who received only one dose during pregnancy among the
‘unprotected’; (2) all abovementioned women were included
among ‘unknown about vaccine protection status’.

Statistical analyses were carried out using STATA/MP version
14.2.

Results

From 1 January to 31 May, 2022, 2774 women with a positive
SARS-CoV-2 test within 7 days of hospital admission were notified.
The information about protection status was available for 2147
women and no relevant socio-demographic and clinical differences
were detected between these women and the whole cohort
(Table S1). According to the study definition, 1069 of 2147 (49.8%)
were considered protected against MSCD (Table 1). Of these, 74
received one vaccine dose during pregnancy, 596 two, of which at
least one during pregnancy, and 327 the first booster. On the con-
trary, 1078 of 2147 women (50.2%) were considered unprotected,
989 because unvaccinated, and 89 because SARS-CoV-2 positive
�22 weeks of gestational age after one or two doses administered
before pregnancy. For the cases in which the information about the
type of vaccine administered was available (66.8% of the 1207
women who received at least one dose), mRNA vaccines were used
in all but 26 women who received traditional vaccines alone or in
combination with mRNA.

Compared with protected women, the unprotected were more
often younger, with a lower educational degree, of foreign citi-
zenship, and symptomatic (Table 2).

The majority of women (2069/2147, 96.4%) were hospitalised to
give birth or for obstetrical reasons, whereas 78 of 2147 (3.6%) were
s received (n ¼ 2774)

oses Vaccine protection status

Protected Unprotected Unknow

18a 2b

71a 12b

28
24

74
469
150
32

127
147
40

5
6

2
989

578
1069 1078 627



Table 3
Women's outcome by vaccine protection status (n ¼ 2147)

Outcome Unprotected womena (n ¼ 1078) Protected womenb (n ¼ 1069) Total (n ¼ 2147)

n % n % n %

Mild disease (absence of COVID-19 pneumonia) 1049 97.3 1057 98.9 2106 98.1
Moderate disease (COVID-19 pneumonia with at most oxygen therapy) 22 2.0 11 1.0 33 1.5
Severe disease (COVID-19 pneumonia with mechanical

ventilatory support and/or ICU admission)
7 0.6 1 0.1 8 0.4

Noninvasive ventilatory support 7 0.6 1 0.1 8 0.4
Orotracheal intubation 3 0.3 1 0.1 4 0.2
ECMO 0 0.0 0 0.0 0 0.0
ICU admission 6 0.6 1 0.1 7 0.3
Death 1 0.1 0 0.0 1 0.0

ECMO, extracorporeal membrane oxygenation; ICU, intensive care unit.
a Unvaccinated women and those who received one or two doses before pregnancy and were SARS-CoV-2 positive �22 weeks of gestation.
b Women who received at least one dose of vaccine during pregnancy.

Table 2
Women's characteristics by vaccine protection status (n ¼ 2147)

Variable Unprotected womena (n ¼ 1078) Protected womenb (n ¼ 1069) Total (n ¼ 2147) P

n % n % N %
Age (y) (23 missing)
<30 421 39.6 289 27.3 710 33.4 <0.001
30e34 314 29.5 366 34.5 680 32.0
�35 329 30.9 405 38.2 734 34.6

Citizenship
Not Italian 337 31.3 177 16.6 514 23.9 <0.001
Italian 741 68.7 892 83.4 1633 76.1

Area of birth
Italy, Western Europe 689 63.9 857 80.2 1546 72.0 <0.001
East Europe 182 16.9 66 6.2 248 11.6
Africa 123 11.4 57 5.3 180 8.4
South and Central America 27 2.5 39 3.6 66 3.1
Asia 57 5.3 50 4.7 107 5.0

Level of education¥

Low 342 31.7 163 15.2 505 23.5 <0.001
Medium 404 37.5 418 39.1 822 38.3
High 136 12.6 296 27.7 432 20.1

Missing 196 18.2 192 18.0 388 18.1
Previous comorbidities
No 910 84.4 877 82.0 1787 83.2 0.126
Yes 75 7.0 100 9.4 175 8.2
Missing 93 8.6 92 8.6 185 8.6

BMI>30 kg/m2

No 886 82.2 894 83.6 1780 82.9 0.458
Yes 113 10.5 95 8.9 208 9.7
Missing 79 7.3 80 7.5 159 7.4

Symptoms (46 missing)
No 614 58.7 691 65.5 1305 62.1 0.001
Yes 432 41.3 364 34.5 796 37.9

COVID-19 severity
Mild 1049 97.3 1057 98.9 2106 98.1 0.008
MSCD 29 2.7 12 1.1 41 1.9

BMI, body mass index; MSCD, moderate or severe COVID-19.
¥Low: primary school or lower; medium: high school; high: bachelor's degree or higher.

a Unvaccinated women and those who received one or two doses before pregnancy and were SARS-CoV-2 positive �22 weeks of gestation.
b Women who received at least one dose of vaccine during pregnancy.
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because of COVID-19. Among the latter eight developed severe
disease, 12 a moderate disease, and 58 a mild disease.

Overall, MSCD disease was rare (41/2147, 1.9%; 95% CI, 1.4e2.6)
but more frequent among the unprotected (29/1078, 2.7%; 95% CI,
1.9e3.9) compared with protected women (12/1069, 1.1%; 95% CI,
0.6e2.0) (Table 2). Among the 41 cases of MSCD, 27 out of 29 un-
protected women were unvaccinated, and two received two vac-
cine doses before pregnancy. Among the 12 protected women,
three received the booster and nine two doses, the first before
pregnancy and the second during pregnancy.

Seven out of eight severe cases and onematernal death occurred
among unprotected women (Table 3). The woman who died had a
body mass index of 49.6 kg/m2, gestational diabetes, and hyper-
tension. She developed Acute Respiratory Distress Syndromewith a
SpO2 of 80 mmHg, was intubated and was admitted to ICU. COVID-
19 pneumonia was considered to be the cause of death, which
occurred 2 weeks after birth. She delivered at 34 weeks through
emergent CS, and the baby was admitted to NICU for 30 days with
an Apgar of 5 after 5 minutes.

Table 4 shows the ORs of developing MSCD estimated on
multiple-imputed data and mutually adjusted for women's pro-
tection status, age, area of birth, previous comorbidities, and
obesity. Unprotected women presented a higher occurrence of
MSCD compared with protected (OR, 2.78; 95% CI, 1.39e5.57) as



Table 4
Mutually adjusted odds ratios of moderate/severe COVID-19 for the selected vari-
ables - logistic regression model on imputed data

Variable OR 95% CI

Vaccine protection status
Protected 1
Unprotected 2.78 1.39 5.57

Age (y)
<30 1
30e34 1.30 0.59 2.86
�35 1.68 0.80 3.54

Area of birth
Italy, Western Europe, America 1
East Europe 0.85 0.29 2.46
Africa 1.73 0.73 4.08
Asia 3.05 1.23 7.56

Previous comorbidities
No 1
Yes 2.86 1.34 6.12

BMI>30kg/m2

No 1
Yes 1.95 0.90 4.24

BMI, body mass index.
aModerate: COVID-19 pneumonia with at most oxygen therapy; severe: COVID-19
pneumonia requiring mechanical ventilatory support and/or admission to the
intensive care unit.
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well as women born in Asian countries (OR, 3.05; 95% CI, 1.23e7.56)
and those with previous comorbidities (OR, 2.86; 95% CI,
1.34e6.12).

The results of the model performed using only complete cases
did not change noticeably (Table S2).

The sensitivity analysis described in the Methods confirmed
significantly higher MSCD odds among unprotected compared with
protected women (Table S3).

Considering only the women who gave birth, the proportion of
preterm births was 8.7% (169/1942), mostly late preterm (Table S4),
without significant differences between protected and unprotected
women (8.2% [79/967] versus 9.2% [90/975], p 0.407), whereas
caesarean section (CS) occurred in 29.3% (283/967) and 34.4% (336/
977) respectively (p 0.015). The percentage of preterm birth was
higher among women with MSCD compared with milder cases
(32.0% (8/25) versus 8.4% (161/1917), p < 0.001) as well as the
percentage of CS (52.0% [13/25] versus 31.6% [606/1919], p 0.029)
(Table S4). Five out of 619 cases of CS were urgent/emergent
because of COVID-19, all among women with MSCD (whose four
were unprotected).

Overall, 5.6% of the live births (110/1968) were admitted to the
NICU (Table S5), 5.2% (51/982) and 6.0% (59/986) among protected
and unprotected women, respectively. Among neonates delivered
by mothers with MSCD, 33.3% (9/27) were admitted to NICU
(Table S5). Ten stillbirths (10/1978, 0.5%) and one neonatal death
(0.1%, 1/1968) were recorded.
Discussion

Key results

This prospective national study, conducted when the Omicron
SARS-CoV-2 represented the most widespread variant in Italy
[21,22], detected a low prevalence of MSCD (1.9%) in pregnant
women. Unprotected women (50.2%), mostly younger, with a lower
educational degree and foreigners, presented a higher occurrence
of MSCD than those protected by at least one dose of vaccine
against SARS-CoV-2 administered during pregnancy (OR, 2.78; 95%
CI, 1.39e5.57). Moreover, higher percentages in preterm birth and
CS were recorded in the case of MSCD. One maternal death
occurred, and stillbirth and neonatal death were in line with na-
tional figures.

Strengths and limitations

The present study evaluated maternal and perinatal outcomes
among the largest prospective Italian cohort of protected and un-
protected SARS-CoV-2 pregnant women during the Omicron wave.
The diagnosis within 7 days of hospital admission ensured a ho-
mogeneous population in terms of the timing of infection. More-
over, the number of administered doses, their timing and the
interval between the onset of pregnancy and gestational age at
infection have been carefully considered to ensure an accurate
definition of the women's protection status. The continuous
monitoring by e-mail and telephone of contact clinicians and the
crosscheck of maternal deaths through the ItOSS surveillance sys-
tem [18] ensured robust data collection.

The study also has limitations. The Italian national surveillance
of SARS-CoV-2 infections among the general population registered
a threefold increase in the number of cases from January to May
2022, compared with February 2020 and June 2021, whereas ItOSS
did not detect a similar increase [15] configuring a possible
underreporting of cases during the Omicronwave. Moreover, about
23% of the notified cases were excluded from data analysis due to
unknown women's protection status. Nevertheless, no differences
in socio-demographic and clinical characteristics have been
detected between the analysed group of women with known
vaccination status and the whole cohort.

Due to the small number of severe cases, we grouped themwith
moderate cases, although they presented different clinical charac-
teristics. However, these two categories were comparable because
characterised by the presence of COVID-19 pneumonia.

The information about vaccination was collected by asking
women and could be biased by social desirability [23]. Therefore, an
overestimation of the vaccine uptake cannot be excluded. More-
over, the date of vaccination was unavailable, we only knew if
women were vaccinated before and/or during pregnancy. This
aspect prevented us to estimate the length of vaccine protection
and the time interval between vaccination and the SARS-CoV-2
positivity.

Interpretation

This study detected a lower prevalence of MSCD during the
Omicron wave in Italy compared with previous variants [15].
Similarly, Omicron was the strain associated with low rates of se-
verematernal morbidities in a cohort of American pregnantwomen
[24].

In addition to known risk factors for severe COVID-19 among
pregnant women (aged �35 years, not Italian citizenship, and
previous comorbidities) [15], this study detected a higher occur-
rence of severe outcomes among women without vaccine protec-
tion. Three recent systematic reviews described the effectiveness of
vaccination against the original SARS-CoV-2 strain and the alpha
and delta variants [6,11,12]. Our data confirmed that the lack of
vaccine protection during pregnancy resulted in worse outcomes
even during the Omicron circulation; the majority of women
developing MSCD were unprotected and associated with the
highest proportion of urgent/emergent CS and preterm birth. The
rate of NICU admissions was higher among newborns of mothers
with MSCD, probably consequent to their higher rate of preterm
birth.

Although the literature unanimously agreed in considering
mRNA vaccines safe and effective during pregnancy [6,11], vacci-
nation hesitancy and resistance are still high among pregnant



E. Corsi Decenti et al. / Clinical Microbiology and Infection 29 (2023) 772e780 777
women [25]. A systematic review reported a 53.5% worldwide
vaccination acceptance rate against SARS-CoV-2 in pregnancy [26].
Among the 2196 women of the ItOSS cohort whose vaccination
datawere available, 1207 (55.0%) received at least one vaccine dose,
slightly higher than the proportion recorded in Scotland in October
2021 (42.8%) [7] but lower than in the general population [26].
Transplacental transfer of maternal antibodies [27] following SARS-
CoV-2 vaccination during pregnancy can protect the mother and
neonate throughout the first 6 months of life [28e30]. It is essential
to disseminate this information to encourage vaccination compli-
ance during pregnancy.

Overall, we reported a low incidence of severe COVID-19 in
pregnant women and good protection provided by the vaccine. Our
study is one of the few focusing on the role of vaccination in
pregnancy on the effects of the Omicron variant, which seems to
produce milder maternal and perinatal outcomes than the previous
variants. These data can be the groundwork to inform hesitant
pregnant women about the vaccine's effectiveness and entangle
them towards the importance of vaccination and the opportunity to
protect their newborns.
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Appendix 1

The ItOSS national network of maternity units

Piedmont region
Elena Amoruso Ospedale Sant'Andrea Vercelli; Alberto Arnulfo,

Enrico Finale Stabilimento Ospedaliero Castelli Verbania; Rossella
Attini, Marisa Biasio, LucaMarozio, Clara Monzeglio OIRM Sant’Anna
- AOU Citt�a della Salute e della Scienza di Torino; Maria Bertolino,
Andrea Guala Ospedale San Biagio Domodossola; Silvia Bonassisa,
Alberto De Pedrini Ospedale Maggiore della Carit�a Novara; Mario
Canesi, Sara Cantoira Ospedale Maria Vittoria Torino; Paola Capelli
Istituto SS. Trinit�a Borgomanero; Ilaria Careri, Ospedale Martini Torino;
Luigi Carratta Ospedale S. Spirito Casale Monferrato; Ilaria Costaggini
Ospedale degli Infermi Rivoli; Tania Cunzolo Presidio Osp. Cardinal G.
MASSAIA Asti; Enza De Fabiani, Andrea Villasco Azienda Ospedaliera
Ordine Mauriziano Torino; Cinzia Diano Ospedale Maggiore Chieri;
Fiorenza Droghini, Paola Rota Ospedale Santa Croce Moncalieri;
Daniela Kozel, Vittorio Aguggia Ospedale Civile SS. Antonio e Biagio
Alessandria; Francesca Maraucci Ospedale degli infermi Biella; Gisella
Martinotti Ospedale SS. Pietro e Paolo Borgosesia; Maria Milano,
Antonia Novelli Ospedale Civile Mondovì; Giovanna Ogg�e Ospedale
maggiore SS. Annunziata Savigliano; Simona Pelissetto Ospedale Civile
di Ivrea; Pasqualina Russo Presidio Osp. riunito Ciri�e; Manuela Scat�a
Ospedale Michele e Pietro Ferrero di Verduno; Federico Tuo, Valentina
Casagrande Ospedale San Giacomo Novi Ligure/Tortona; Concetta
Vard�e Ospedale Agnelli Pinerolo; Elena Vasario Azienda Ospedaliera S.
Croce e Carle Cuneo; Daniela Ventrella Ospedale Civico Chivasso

Valle D'Aosta region
Livio Leo Ospedale Umberto Parini Aosta.

Liguria region
Silvia Andrietti ASL1 Imperiese; Federica Baldi Ospedale San Paolo

Savona; Angelo Cagnacci, Federica Laraud IRCCS AOU San Martino;
Franco Camandona, Domenico Grimaldi Ospedale Galliera di Gen-
ova; Maria Franca Corona, Massimiliano Leoni Ospedale Civile San-
t’Andrea La Spezia; Paolo Massirio, Luca Ramenghi IRCCS Giannina
Gaslini.

Lombardy region
Debora Balestrieri Ospedale di Cittiglio; Federica Baltaro Ospedale

Niguarda di Milano; Pietro Barbacini, Elisabetta Venegoni Ospedale
di Magenta; Michele Barbato Ospedale di Melegnano; Lorena Bar-
betti Ospedale di Esine; Paolo Beretta Ospedale di Como; Bruno
Bersellini Ospedale di Sondrio; Stefano Bianchi Ospedale San Giu-
seppe di Milano; Antonia Botrugno Ospedale di Casalmaggiore;
Donatella Bresciani Ospedale di Desenzano; Alessandro Bulfoni Pio X
Humanitas di Milano; Carlo Bulgheroni Ospedale di Gallarate;
Orlando Caruso, Elena Pinton Ospedale di Chiari; Massimo Ciam-
mella Ospedale di Seriate; Elena Crestani, Giulia Pellizzari Ospedale
di Pieve di Coriano; Antonella Cromi Ospedale di Varese; Serena
Dalzero, Nikita Alfieri Ospedale San Paolo di Milano; Rosa Di Lauro,
Carla Foppoli Ospedale di Sondalo; Patrizia D'Oria, Ospedale di
Alzano; Santina Ermito Ospedale di Piario; Massimo Ferdico Ospe-
dale di Vimercate; Maria Fogliani, Guido Stevanazzi Ospedale di
Legnano-Cuggiono; Roberto Fogliani Ospedale di Sesto San Giovanni;
Ambrogio Frigerio Ospedale di Rho; Eleonora Fumagalli Ospedale
Macedonio Melloni ASST FBF-Sacco di Milano; Roberto Garbelli
Brescia Istituto Clinico S. Anna; Daniela Gatti Ospedale di Manerbio;
Giampaolo Grisolia, Serena Varalta Ospedale di Mantova; Paolo
Guarnerio Ospedale San Carlo di Milano; Enrico Iurlaro, Marta Tondo
IRCCS C�a Granda Ospedale Maggiore Policlinico-Mangiagalli Milano;
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Stefano Landi Ospedale di Gravedona; Mario Leonardi Ospedale di
Iseo; Stefania Livio, Chiara Tasca Ospedale Buzzi ASST FBF-Sacco di
Milano; Anna Locatelli Ospedale di Carate;Giuseppe LosaOspedale di
Melzo; Massimo Lovotti Como Valduce; Anna Minelli Ospedale di
Gavardo; Luisa Muggiasca Ospedale di Garbagnate; Giuseppe Nucera
Ospedale di Busto Arsizio; Alessandra Ornati Ospedale di Vigevano;
Luisa Patan�e ASST Papa Giovanni XXIII Bergamo; Antonio Pellegrino
Ospedale di Lecco; Francesca Perotti, Arsenio Spinillo Fondazione
IRCCS Policlinico San Matteo di Pavia; Armando Pintucci Ospedale di
Desio; Ezio Pozzi Ospedale di Broni Stradella- Ospedale di Voghera,
Federico Prefumo Spedali Civili di Brescia; Anna Catalano Brescia
Fondazione Poliambulanza; Aldo Riccardi Ospedale di Cremona;
Alessia Chiesa Ospedale di Ponte San Pietro; Tazio Sacconi Ospedale
di Asola; Valeria Savasi, Silvia Corti Ospedale Sacco di Milano;Ubaldo
Seghezzi Ospedale di Saronno; Vincenzo Siliprandi Ospedale di
Crema; Marco Soligo, Beatrice Negri Ospedale di Lodi; Paolo Val-
secchi Ospedale San Raffaele; Laura Vassena Ospedale di Merate;
Federica Brunetti, Patrizia Vergani Fondazione MBBM Ospedale San
Gerardo Monza; Antonella Villa Ospedale di Treviglio; Matteo Zanfr�a
Ospedale di Tradate; Alberto Zanini Ospedale di Erba.

Autonomous province of Bozen
Martin Steinkasser, Micaela Veneziano Ospedale Centrale di

Bolzano.

Autonomous province of Trento
Pietro Dal Rì, Fabrizio Taddei UO Rovereto; Roberto Luzietti UO

Cles; Saverio Tateo UO Trento; Fabrizia Tenaglia UO Cavalese

Veneto region
Giuseppe Angeloni Ospedale di Piove di Sacco; Antonio Azzena

Ospedale di Vittorio Veneto; Gianluca Babbo Ospedale di Portogruaro;
Roberto Baccichet, Cristina Napolitano Ospedale di Oderzo; Valentino
Bergamini Ospedale Borgo Trento; Luca Bergamini Ospedale di
Chioggia; Enrico Busato, Monica Zannol Ospedale di Treviso; Pietro
Catapano, Marco Gentile Ospedale Mater Salutis e Legnago;Marcello
Ceccaroni Ospedale Sacro Cuore don Calabria Negrar; Gianluca Cerri
Ospedale SS. Giovanni e Paolo e Venezia; Andrea Cocco Ospedale di
Asiago;CarloDorizziOspedale di Schiavonia; Laura FavrettiOspedale S.
Maria del Pratoe Feltre; Riccardo Federle, Antonino Lo Re Ospedale P.
Pederzoli - Casa di cura Privata Spa; Massimo Franchi, Marina San-
galetti Azienda Ospedaliera di Verona; Franco GarbinOspedale di Dolo;
Maria Teresa Gervasi, Daniela Truscia Azienda Ospedaliera di Padova;
Dimosthenis Kaloudis Ospedale di San Bonifacio;Domenico Lagamba
Ospedale di Castelfranco Veneto; Giovanni Martini Ospedale di Val-
dagno; Carlo Maurizio Ospedale di Mirano; Yoram J. Meir Ospedale di
Bassano del Grappa; Alessia Pozzato Ospedale di Adria - Ospedale di
Rovigo; Marcello Rigano Ospedale di Camposampiero; Cesare
Romagnolo Ospedale all’Angelo di Mestre; Roberto Rulli Ospedale di
Cittadella;GiuseppeSaccoOspedale di SanDon�a di Piave;MariaGrazia
Salmeri Ospedale di Montebelluna; Marcello Scollo Ospedale di San-
torso; Francesco Sinatra Ospedale di Conegliano; Gianluca Straface
Casa di cura Abano; Fabio Gianpaolo Tandurella Ospedale di Pieve di
Cadore e Ospedale San Martinoe Belluno;Marco Torrazzina Ospedale
di Bussolengo - Ospedale di Villafranca; Paolo Lucio Tumaini Ospedale
di Arzignano; Giuliano Zanni Ospedale di Vicenza.

Friuli-Venezia Giulia region
Emanuele Ancona Ospedale S. Giorgio di Pordenone; Michela De

Agostini Ospedale di Palmanova; Gianpaolo Maso, Alice Sorz IRCSS
Burlo Garofolo Trieste; Edlira Muharremi S. M. degli Angeli Ospedale
di Pordenone; Alessandra Nicoletti Ospedale S.Daniele di Tolmezzo;
Roberta Pinzano Ospedale S.Maria dei Battuti-San Vito al Taglia-
mento; Alessia Sala Ospedale Santa Maria della Misericordia-Udine;
Lucia Zanazzo, Ospedale di Monfalcone
Emilia-romagna region
Lorenzo Aguzzoli, Alice Ferretti Ospedale S.M. Nuova Reggio

Emilia; Patrizio Antonazzo, Lucrezia Pignatti Ospedale Bufalini
Cesena; Angela Bandini, Isabella Strada Ospedale G.B. Morgagni -L.
Pierantoni Forlì; Chiara Belosi Ospedale degli Infermi Faenza; Renza
Bonini, Maria Cristina Ottoboni Ospedale Guglielmo Da Saliceto
Piacenza; Fabrizio Corazza, Paola Pennacchioni Ospedale Ss.
Annunziata Cento; Fabio Facchinetti, Giliana Ternelli Azienda
Ospedaliero-Universitaria Modena; Alessandro Ferrari, Cristina Pizzi,
Ospedale S.M. Bianca Mirandola; Tiziana Frusca, Stefania Fieni
Azienda Ospedaliero-Universitaria Parma; Maria Cristina Galassi,
Federica Richieri, Nuovo Ospedale Civile Di Sassuolo S.P.A.; Francesco
Giambelli, Carlotta Matteucci Ospedale S.M. Delle Croci Ravenna;
Pantaleo Greco, Danila Morano Azienda Ospedaliero-Universitaria
Ferrara; Marinella Lenzi, Ilaria Cataneo, Ospedale Maggiore
Bologna; Gialuigi Pilu, Marisa Bisulli, Azienda Ospedaliero-
Universitaria Bologna; Maria Cristina Selleri Ospedale di Bentivo-
glio; Federico Spelzini, Elena De Ambrosi, Ospedale Infermi Rimini;
Paolo Venturini, Francesca Tassinati Ospedale B. Ramazzini Carpi;
Stefano Zucchini, Barbara Paccaloni, Ospedale S.M. della Scaletta
Imola.

Tuscany region
Andrea Antonelli, Carlotta Boni Ospedale Civile Cecina; Maria

Paola Belluomini, S. Francesco Barga - PO Valle del Serchio e Generale
Provinciale Lucca - PO San Luca, Rosalia Bonura, S. Maria della
Gruccia - Ospedale del Valdarno, Stefano Braccini, SS. Cosimo e
Damiano Pescia - Osp della Valdinievole, Giacomo Bruscoli e Pasquale
Mario Florio, Nuovo Ospedale San Jacopo di Pistoia, Giovanna Casilla,
SS. Giacomo e Cristoforo Massa - PO Zona Apuana, Anna Franca
Cavaliere, Ospedale Santo Stefano Prato, Marco Cencini, Ospedali
Riuniti della Val di Chiana, Venere Coppola e Laura Migliavacca,
Ospedale Misericordia Grosseto, Barbara De Santi, PO Felice Lotti
Pontedera, Paola Del Carlo, Ospedale S.Giovanni Di Dio Torregalli,
Carlo Dettori, Nuovo Ospedale di Borgo S.Lorenzo, Mariarosaria Di
Tommaso e Serena Simeone, Careggi - CTO Firenze - AOU, Giuseppe
Eremita, Civile Elbano Portoferraio, Sara Failli, Ospedale Area Aretina
Nord Arezzo, Paolo Gacci, S.M. Annunziata Bagno a Ripoli - Osp
Fiorentino Sud Est, Alessandra Meucci, Le Scotte Siena - Azienda
ospedaliera universitaria, Filippo Ninni, Riuniti Livorno, Barbara
Quirici, Ospedale Unico Versilia, Alessia Sacchi, Ospedale dell'Alta Val
d'Elsa Poggibonsi, Cristina Salvestroni, Ospedale S. Giuseppe Empoli,
Sara Zullino, Ospedali Pisani Pisa - Az universitaria.

Umbria region
Nazzareno Cruciani, Fabrizio Damiani Ospedale San Giovanni

Battista Foligno; Leonardo Borrello Azienda Ospedaliera Santa Maria
di Terni; Gian Carlo Di Renzo, Giorgio Epicoco Azienda Ospedaliera
Santa Maria della Misericordia di Perugia; Ugo Indraccolo, Donatello
Torrioli, Ospedale di Citt�a di Castello.

Marche region
Andrea Ciavattini, Sara D'Eusanio AOU - Ospedali Riuniti di

Ancona; Filiberto Di Prospero Ospedale di Civitanova Marche;
Rebecca Micheletti, Claudio Cicoli Azienda Ospedaliera Ospedali
Riuniti Marche Nord.

Lazio region
Francesco Antonino Battaglia, Immacolata Marcucci PO Santa

Maria Goretti Latina; Leonardo Boccuzzi, Patrizia Ruocco Ospedale De
Santis di Genzano; Marco Bonito Ospedale San Pietro Fatebenefratelli
Roma; Maria Clara D'Alessio San Filippo Neri Roma; Carlo De Angelis
Casa di Cura Fabia Mater Roma; Donatella Dell’Anna Ospedale S.
Eugenio; Daniele Di Mascio, Paola Pecilli Umberto I - Policlinico di
Roma; Sascia Moresi, Sergio Ferrazzani, Silvia Salvi Policlinico
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Universitario Fondazione Agostino Gemelli - Roma; Gregorio Marco
Galati Ospedale Madre Giuseppina Vannini Istituto delle Figlie di S.
Camillo Roma; Maria Grazia Frigo Fatebenefratelli San Giovanni Cal-
ibita - Isola Tiberina; Paolo Gastaldi Ospedale Santo Spirito Roma; Rita
Gentile Presidio Ospedaliero Giovan Battista Grassi Ostia; Giovanni
Grossi Ospedale Sandro Pertini Roma; Giorgio Nicolanti, Patrizio
Raggi Ospedale Belcolle Viterbo; Flavia Pierucci Azienda Ospedaliera
San Camillo Forlanini Roma; Giancarlo Paradisi, Maria Rita Pecci
Ospedale Fabrizio Spaziani Frosinone; Giovanni Testa Casa di cura
Citt�a di Aprilia; Barbara Vasapollo Policlinico Casilino Roma; Barbara
Villaccio Ospedale San Pietro Fatebenefratelli Roma.

Abruzzo region
Fabio Benucci Sant’Omero; Paola Caputo Sulmona; Sandra Di

Fabio, Maurizio Guido L'Aquila; Antonio Di Francesco Lanciano;
Francesca di Sebastiano, Diego Gazzolo, Marco Liberati Chieti; Anna
Marcozzi Teramo; Francesco Matrullo Vasto; Maurizio Rosati,
Gabriella Scorpio Pescara; Giuseppe Ruggeri Avezzano; Alessandro
Santarelli Ospedale di Sant’Omero

Molise region
Daniela Simeone Ospedale di Campobasso.

Campania region
Annalisa Agangi Ospedale Evangelico Villa Betania; Salvatore

Ercolano P.O. "S. Leonardo" di Castellammare di Stabia, Luigi Cobellis,
Annunziata Mastrogiacomo Ospedale di Caserta; Maria Vittoria
Locci AOU Federico II Napoli.

Puglia region
Luca Loiudice Bari - Presidio Mater Dei; Antonio Belpiede Barletta

'Mons. Dimiccoli'; Mariano Cantatore L. Bonomo Andria; Ettore
Cicinelli, Antonella Vimercati Bari - Policlinico Ginecologia; Aldo
D'Aloia, Sabina Di Biase, Antonio Lacerenza AOU “OO RR Foggia”;
Alessandro Dalfiero Cerignola; Gerardo D'Ambrogio Galatina "Santa
Caterina Novella"; Nicola Del Gaudio Castellaneta; Paolo Demarzo
San Severo Teresa Masselli Mascia; Giovanni Di Vagno Bari - San
Paolo; Giuseppe Laurelli Casa Sollievo Dalla Sofferenza - S. Giovanni
Rotondo; Roberto Lupo Gallipoli; Nicola Macario Altamura; Antonio
Malvasi, Bari - Casa Di Cura Santa Maria; Guido Maurizio, Elisabetta
Monteduro, Acquaviva "Miulli"; Andrea Morciano Cardinale G. Pan-
ico Di Tricase; Lucio Nichilo Umberto I Corato; Anna Maria Nimis
Francavilla Fontana; Antonio Perrone Lecce Vito Fazzi; Elena Rosa
Potì Brindisi "Perrino"; Sabino Santamato Monopoli Putignano;
Emilio Stola Taranto; Antonio Tau Scorrano; Mario Vicino Bari - Di
Venere; Martino Vinci Martina Franca.

Basilicata region
Giampiero Adornato Policoro; Francesco Bernasconi Melfi;

Alfonso Chiacchio Lagonegro; Sergio Schettini, Rocco Paradiso
Azienda Ospedaliera Regionale San Carlo e Potenza; Giuseppe Tro-
jano Matera.

Calabria region
Carmelina Ermio Ospedale Jazzolino - Vibo Valentia; Michele

Morelli, Rossella Marzullo Ospedale Annunziata e AO Cosenza; Ste-
fano Palomba Ospedali Riuniti di Reggio Calabria; Morena Rocca
Azienda Ospedaliera "Pugliese Ciaccio" di Catanzaro.

Sicily region
Vincenzo Aidala, Castiglione Prestianni-Bronte; Luigi Alio, Giu-

seppina Orlando ARNAS Civico di Cristina Benfratelli-Palermo; Maria
Grazia Arena, Santo Recupero S. Marco (ex V. Emanuele S. Bambino)-
Catania e Osp. Generale-Lentini; Salvatore Bevilacqua, Fabrizio
Quartararo Casa di cura Candela SPA-Palermo; Rocco Billone Civico
Partinico e Dei Bianchi-Corleone; Giuseppe Bonanno, Maria Patern�o
Arezzo-Ragusa; Antonio Bucolo, Umberto I-Siracusa; Claudio Cam-
pione, Casa di cura prof. Falcidia-Catania; Giuseppe Canzone,
S. Cimino-Termini Imerese; Angelo Caradonna, V. Emanuele II-Cas-
telvetrano; Sebastiano Caudullo e Cosimo Raffone, AO Papardo-
Messina; Giovanni Cavallo, PO Maggiore-Modica; Antonio Cianci,
Michele Fichera V. Emanuele Rodolico-Catania; Salvatore Corsello,
Sergio Di Salvo Casa di cura Villa Serena-Palermo; Gaspare Cucinella,
Maria Elena Mugavero Villa Sofia - Cervello-Palermo; Rosario
D'Anna, AOU G. Martino-Taormina, Maria Rosa D'anna, Buccheri La
Ferla-Palermo; Maria Di Costa, Basilotta-Catania; Giuseppe Ettore,
ARNAS Garibaldi Nesima-Catania; Giovanni Falzone, Marta Fauzia
Umberto I-Nicosia; Roberto Fazio, G. Fogliani-Milazzo e Lipari; Mat-
teo Giardina Ospedale Paolo Borsellino di Marsala; Michele Gulizzi e
Francesco La Mantia, G. F. Ingrassia-Palermo; Laura Giambanco,
S. Antonio Abate-Erice e B. Nagar-Pantelleria; Salvatore Incandela,
S. Giovanni di Dio -Agrigento e Giovanni Paolo II-Sciacca; Lilli Maria
Klein S. Vincenzo-Enna e Barone Romeo-Patti; Michele La Greca,
Venera Mille, M. SS. Addolorata-Biancavilla; Luigi Li Calsi S. Giacomo
d'Altopasso-Licata; Emilio Lo Meo, Paolo Scrollo Cannizzaro-Catania;
Vincenzo Miceli, S. Raffaele Giglio-Cefalù; Maria Pia Militello,
S. Marta e S. Venera-Acireale; Alfio Mirenna, Istituto clinico Vidimura
(ex Casa di cura Gretter e Lucina)-Catania; PietroMusso, Abele Ajello-
Mazara del Vallo; Michele Palmieri, V. Emanuele-Gela; Concetta
Remigia Pettinato, Angelo Tarascio Gravina - Caltagirone-Caltagir-
one; Vincenzo Scattarreggia Barone Lombardo-Canicattì; Antonio
Schifano R. Guzzardi-Vittoria; Calogero Selvaggio S. Elia-Calta-
nissetta; Luigi Triolo Casa di cure Triolo Zancla SPA-Palermo; Renato
Venezia P. Giaccone-Palermo.

Sardinia region
Speranza Piredda Civile Alghero; Giangavino Peppi Giovanni

Paolo II - Olbia; Giovanna Pittorra S. Fracesco - Nuoro; Gianfranco
Depau Nostra Signora della Mercede - Lanusei; Gianfranco Puggioni
S. Martino - Oristano; Loredana Pagliara Nostra Signora di Bonaria -
San Gavino; Giulietta Ibba CTO - Iglesias; Caterina Tronci, SS Trinit�a -
Cagliari; Giampiero Capobianco, AOU Sassari; Alessandra Meloni
Duilio Casula Monserrato AOU - Cagliari; Francesca Palla S. Michele
AO Brotzu e Cagliari.
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