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The study analyzes the trend of group B streptococcal 
(GBS) infection in pregnancy in the province of Trento, 
Italy, where a universal screening of GBS infection in 
pregnancy has been active for some time. Data from 
pregnant women who gave birth at local maternity 
units between 2015-2019 were obtained from birth at-
tendance certificates (BAC), the main - and mandato-
ry - source of information for monitoring pregnancies, 
births and neonatal health in Italy. The BAC used in 
the province of Trento acquires the results of a vast 
range of infections in pregnancy. The data collected 
from the BAC were integrated with those provided 
by the Hospital Information System (SIO). The occur-
rence of neonatal GBS infection was investigated on 
2019 birth cohort, using the hospital discharge archive 
as an ancillary information source. Between 2015-2019, 
20,905 pregnant women received care at maternity 
units of the province of Trento, Italy, of whom 25.5% 
were foreigners. The average coverage of GBS testing 
in pregnancy was 91.8% (95% CI 91.25-92.35) without 
significant variations from one year to the next. Test 
coverage varies in relation to maternity units and 
some socio-demographic characteristics of mothers. 
The average proportion of GBS positive cases over 
the study period was 21.0% (95% CI 20.7-21.3), a val-
ue that does not show statistically significant changes 
from one year to the next. The proportion of positive 
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cases appears uneven among the subgroups of preg-
nant women considered, even if the differences are 
not statistically significant. In the 2019 birth cohort, 
newborns to GBS-positive mothers had an excess of 
stillbirths, of those born with Apgar at 5 minutes <7 
and hospitalized at birth. However, these excesses 
were not statistically significant. Intravenous Antibiot-
ic Prophylaxis (IAP) was performed in 86.8% of births 
from GBS positive mothers who had an indication for 
IAP. IAP was inadequate in 7.4% of the GBS positive 
mothers. Postnatal evaluation of 783 live births to GBS 
positive mothers identified 3 cases of early neonatal 
GBS infection. The incidence of neonatal GBS infection 
over the whole series of live births is 0.71/1,000 (95% 
CI 0.56-0.86), 0.68/1000 (CI 95% 0.55-0.79) in Italians 
and 1.07/1000 (95% CI 0.45-1.65) in foreigners. Data 
collection on infections in pregnancy through BAC 
allows area-based assessment. The quality of the data 
recorded in the BAC can be considered satisfactory but 
it was necessary to access to other information sources. 
The local availability of various information sources 
should allow periodic audits and closer monitoring of 
neonatal GBS infection.
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n INTRODUCTION

Group B streptococcus (Streptococcus agalacti-
ae or group B beta hemolytic streptococcus) 

(GBS) is one of the many bacteria present with-
in the body where, normally, it does not cause 
any problems [1]. An infection during pregnan-
cy, with colonization of the gastrointestinal and/
or genitourinary tract, occurs on average in one 
out of 4 pregnancies with wide variations in the 
prevalence between different countries [2, 3-11]. 
In pregnant women, GBS colonization can cause 
urinary infections, chorioamnionitis, endome-
tritis or infectious complications from caesarean 
section. It can also be responsible for miscarriage 
or premature rupture of membranes which can 
lead to preterm birth [12-14]. A GBS colonization 
in pregnancy can involve a risk of transmission 
of the bacterium from mother to newborn during 
the passage through the birth canal, although in 
most cases this colonization does not result in se-
rious consequences for the newborn. In any case, 
GBS represents one of the main causes of severe 
neonatal infection and especially in the presence 
of specific risk factors, neonatal colonization can 
cause invasive infections [2, 15]. These must be 
distinguished, on the basis of the time in which 
symptoms develop, in an early infection, with 
clinical onset within 7 days of birth and a late in-
fection, with onset of symptoms from 8 days up 
to 3 months of life. The early form often manifests 
as sepsis, pneumonia, respiratory distress, while 
the late form, generally associated with an envi-
ronmental contamination, manifests above all as 
meningitis, often with permanent outcomes [2, 
15]. The Centers for Disease Control and Preven-
tion (CDC) first published consensus guidelines 
on the prevention of perinatal group B streptococ-
cal (GBS) disease in 1996 [16]. These guidelines, 
with subsequent amendments provide for univer-
sal screening for group B streptococcal infection 
in pregnancy and intrapartum antibiotic prophy-
laxis (IAP) in pregnant women who are GBS posi-
tive [17-19]. This procedure has proven to be more 
effective than the approach based on the presence 
of specific risk factors, in preventing GBS invasive 
neonatal disease, especially the early onset form 
[18, 20]. In many countries, including Italy, there 
is a universal screening of GBS infection in preg-
nancy, through the execution of a vaginal and rec-
tal swab to be performed between the 36th and 

37th week of gestation. In Italy, this procedure is 
one of the checks exempt from cost sharing and 
it is recommended by the national guidelines on 
physiological pregnancy [21]. In the province of 
Trento (north east Italy, 540.00 inhabitants as of 31 
December 2019), the screening of GBS infection in 
pregnancy has been active for almost twenty years 
and the results of the vaginal and rectal swabs for 
the search for the presence of GBS have been re-
corded in the Birth Assistance Certificate (BAC) 
for fifteen years. Throughout Italy, the completion 
of this document by the healthcare professionals 
present at the time of the birth is mandatory by 
law [22]. This paper provides data on the preva-
lence of GBS colonization in the pregnant women 
who delivered at the maternity units of the prov-
ince of Trento, Italy, between 2015 and 2019, and 
also evaluates the use of IAP and neonatal out-
comes on newborn to GBS-positive mothers in the 
2019 birth cohort.

n PATIENTS AND METHODS

As recommended by the national guidelines for 
the assistance of physiological pregnancy, the 
GBS testing protocol operating in the province 
of Trento provides for a vaginal-rectal swab to 
be performed between the 36th and 37th week 
[21]. The swabs are performed, in the event of 
a full-term pregnancy, at the local family coun-
selling centers. Two swabs (vaginal and rectal), 
are routinely performed by the clinicians before 
the digital examination and avoiding the use of 
the speculum when taking the vaginal sample. If 
there is a threat of preterm labor, a vaginal swab 
and a cervical swab are performed. Ampicillin is 
the drug of choice for IAP. However, it is not rec-
ommended for patients with scheduled caesar-
ean birth due to the very low risk of transmission 
of GBS to the fetus/newborn [22]. In scheduled 
caesareans birth, prophylaxis is not done with 
ampicillin for GBS, but with a cephalosporin as 
operative prophylaxis. Ampicillin dosage, in case 
of premature rupture of the membranes, is ini-
tially 2g by intravenous infusion, then 1g every 6 
hours until the onset of labor and then 1 g every 
4h. If the woman is already in labor at hospital 
admission, the initial 2 g intravenously is given 
instead and then 1 g every 4 hours until delivery. 
In case of allergy to ampicillin, clindamycin (900 
mg every 8 hours) is administered upon results 
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of susceptibility tests. In the event that a pregnant 
woman enters the hospital during the expulsion 
period and the result of the swab is not known, 
the GBS-positive woman protocol is used. The 
woman with premature rupture of the mem-
branes and positive swab without contractions is 
induced immediately after the arrival of the en-
trance exams; while the woman with premature 
rupture of the membranes and negative swab 
without contractions is induced 24 hours after 
the rupture of the sac. We considered all assist-
ed pregnant women, including those with GBS 
bacteriuria during ongoing pregnancy and those 
who previously gave birth to a child with inva-
sive GBS disease. This is because the data entry 
criteria in the BAC do not allow for this type of 
differentiation. The identification of pregnancies 
at increased risk for vertical transmission of GBS 
is achieved using a culture-based approach. The 
result of the vaginal-rectal swab is generally re-
corded in the personal obstetric guide of the preg-
nant woman and systematically in the comput-
erized archive of the BAC in all maternity units 
of the province of Trento. The BAC used in the 
province of Trento acquires more pregnancy-re-
lated parameters than is required by the minis-
terial template. More specifically, it also acquires 
information on antenatal serology screening for 
various infections and, in this particular case that 
for the ascertainment of GBS colonization. Regis-
tration in the BAC archive is the responsibility of 
the midwives present at the time of delivery. The 
criteria for the recording of vaginal-rectal swab 
results are the following: test not performed, neg-
ative test, positive test, results pending. For cases 
recorded in the BAC as results pending or pos-
itive test, we consulted and retrieved data from 
the hospital information system (SIO), an elec-
tronic repository used to store all the clinical in-
formation regarding both residents and non-resi-
dents who receive any service from the Provincial 
Health Service. The consultation of the SIO made 
it possible to ascertain the true positives cases. 
The SIO was also used to analyze the use of IAP 
amongst GBS positive pregnant and to ascertain 
the outcomes in newborn of GBS positive moth-
ers. Access to the SIO was made by one of the 
authors (RR), expressly authorized for this task. 
We analyzed the coverage trend of vaginal-rectal 
swabs over time in all pregnant women assisted 
in all maternity units. Mean coverage is provided 

with 95% confidence intervals. The coverage was 
also evaluated in relation to the following mater-
nal variables: age groups, nationality, educational 
degree, parity, gestational age, residence in or out 
the province of Trento, and, only for those resi-
dents in Trento province, the geographic area of 
residence: urban vs. rural. The proportion of pos-
itive GBS mothers is analyzed by birth cohorts 
and by specified variables, similar to those used 
for the analysis of test coverage. The mean pro-
portion of GBS positive mothers and those for the 
individual specified variables are provided with 
95% confidence intervals. The obstetric outcomes 
and the neonatal outcomes for GBS positive 
mothers were analysed for the 2019 birth cohort, 
by comparing them to those of negative mothers, 
using BAC as primary informative source. The 
statistical significance of the differences, for the 
variables compared, was analyzed with the chi-
squared test or with the exact Fischer test, when 
necessary. The occurrence of any early or late neo-
natal invasive GBS infection of the newborns of a 
GBS positive mother was assessed at birth and up 
to the age of one year, using as primary inform-
ative source the hospital discharge forms archive 
(HDA). The cases with the following pathology 
codes ICD9 CM 771.8-771.89 were selected from 
HDA of live births in the year 2019 (4,203), with 
the additional code 041.02 in all diagnostic posi-
tions; the following ICD9 CM codes of procedure 
were also considered: 99.21 (injection of antibiot-
ics) and 99.22 (injection of anti-infective agents) 
in all procedural positions (primary and second-
ary). The dataset thus obtained has been analyz-
ed in detail on the SIO: for confirming a possible 
case of neonatal GBS infection and also for the 
evaluation of the use of IAP and its adequacy. The 
case of early or late neonatal GBS infection was 
defined by the cultural isolation (blood, urine, 
liquor) of the infectious agent. 

n RESULTS

Between 01 January 2015 and 31 December 2019, 
20,905 pregnant women received care at mater-
nity units of the province of Trento, Italy. 5% of 
pregnant women were resident in other regions. 
The corresponding number of live births for the 
same period was 21,209. The average age of the 
pregnant women, in the study period, was 32,4 
years and the percentage of those of foreign na-
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Figure 1 - Coverage  
of vaginal rectal screening 
for GBS infection in pregnant 
women assisted at the 
maternity units in the 
province of Trento.  
Trend 2015-2019.

Figure 2 - Coverage  
of vaginal rectal screening 
for GBS infection, by size 
classes of births of maternity 
units in the province of 
Trento. Period 2015-2019.

tionality was 25,5%. The average coverage of GBS 
testing, considering all pregnant women, was 
91.8% (95% CI 91.25-92.35) and it remains, for 
each year, above 90%, without significant vari-
ations from one year to the next (Figure 1). Test 
coverage was influenced by the annual number 
of births of maternity units (Figure 2); in fact, ma-
ternity units with a number of births up to 1000 
per year (2 centers) has a higher coverage, with 
a statistically significant difference (p<0.0001) 
compared to maternity units with more than 
1000 births/year (2 centers). The test coverage 
appears statistically significantly lower than ex-
pected in preterm births (p<0.0001), in mothers of 
age class ≥35 years (p<0.01), in foreign mothers 

(p<0.01), in mothers residing outside the province 
of Trento (p<0.001) and in mothers with low ed-
ucational degree (p<0.001). There are no statisti-
cally significant differences in relation to the area 
of   residence of women residing in the province 
of Trento and in relation to parity (Table 1). The 
average proportion of positive swab cases in the 
period under study was 21.0% (95%CI 20.7-21.3), 
a value that does not show statistically significant 
changes from one year to the next. The propor-
tion of positive cases appears uneven among the 
subgroups of pregnant women considered, with 
non-statistically significant excesses, in pregnant 
women with term birth, in those aged >30 years, 
in Italians, in pregnant women resident in the 
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province who reside in rural areas and finally in 
the multiparous women. There is only one statis-
tically significant excess: in residents outside the 
province (Table 2). Regarding the obstetric-neona-
tal outcomes, evaluated for the 2019 birth cohort, 
no statistically significant differences emerge be-
tween newborn from GBS positive vs. newborn 
to GBS negative mothers, in relation to the type 
of birth, gestational age and the presence of con-
genital malformations. In those born to a positive 
GBS mother, there are excesses in stillbirth, in the 
proportion of those born with Apgar at 5 minutes 
<7 and in hospitalized at birth. However, these 

excesses are not statistically significant (Table 3). 
IAP was performed in 86.8% of births from GBS 
positive mothers (680 cases), no cases born from a 
scheduled caesarean birth have been treated with 
IAP. In 2 cases (two precipitated deliveries) no 
prophylaxis is documented and in 50 cases (7,4%) 
(2 precipitated deliveries, 23 vaginal and 25 cae-
sarean deliveries in labor) an IAP inadequate for 
timing and/or dosage is reported by the SIO. The 
totality of cases treated by an inadequate IAP are 
registered in the spoke maternity units with up 
to 1,000 live birth/year. Access to the SIO made it 
possible to identify about 15% of cases of antibiot-

Table 1 - Province of Trento. Coverage GBS testing with 
CI 95% according selected maternal variables. Period 
2015-2019.

Variables Coverage test (95% CI)

Gestational age

Full-term pregnancy 94.3 (93.9-94.6)

Pre-term pregnancy 53.7 (50.9-56.4)

Mother’s age class

<25 y 91.9 (90.6-93.2)

25-29 y 92.4 (92.6.93.1)

30-34 y 93.0 (92.4-93.6)

35+ y 90.4 (89.7-90.7)

Mother’s citizenship

Italian 92.4 (91.9-92.8)

Foreign 90.2 (89.4-90.9)

Mother’s residence

In the province of Trento 92.0 (91.6-92.4)

Outside the province of Trento 88.2 (86.2-90.2)

Geographical area of   residence of women residing  
in the province of Trento

Urban area 90.4 (89.7-91.4)

Rural area 92.5 (92.3-92.7)

Mother’s educational qualification

Degree 92.7 (92.1-93.3)

High school 91.9 (91.4-92.4)

Middle school 90.2 (89.1-91.3)

Elementary School or none 85.7 (82.4-89.0)

Parity

Primiparous 92.4 (91.6-93.0)

Multiparous 91.4 (90-8-91.9)

Table 2 - Province of Trento. Proportion of GBS positive 
pregnant women and 95% CI according to selected 
maternal variables. Period 2015-2019.

Gestational age
% GBS 

positive cases
CI 95%

Pre-term 16.4 (14-4-18.4)

Full-term 21.2 (20.9-21.5)

Mother’s age class

<25 y 19.3 (17.8-20.8)

25-29 y 19.6 (18.5-20.7)

30-34 y 21.5 (20.7-22.3)

35+ y 21.8 (21.0-22.6)

Mother’s citizenship

Italian 21.3 (21.0-21.6)

Foreign 20.2 (19.3-20.9)

Mother’s residence

Province of Trento 20.9  (20.4- 21.3)

Outside Province of Trento 23.4  (22.2-24.4)

Geographical area of   residence of women residing  
in the province of Trento

Urban 17.5 (16.3-18.7)

Rural 21.8 (21.0-22.6)

Mother’s educational qualification

Degree 20.8 (20.3-21.3)

High school 21.1 (20.5-21.7)

Middle school 21.4 (20.6-22.2)

Elementary/None 19.6 (18.6-20.6)

Parity

Primiparous 20.2 (19.7-20.8)

Multiparous 21.6 (21.1-22.1)
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ic prophylaxis that were not reported in the HDA. 
Postnatal evaluation of 783 live births from a GBS 
positive mother identified 3 cases of early neona-
tal GBS infection (two males and one female) and 
no cases of late neonatal infection. These three 
cases were inadequately treated with ampicillin. 
These three cases were born at term, two of which 
were from an Italian mother and one from a for-
eign one. The observed incidence of neonatal GBS 
infection over the whole series of live births is 
0.71/1,000 (95% CI 0.56-0.86), 0.68/1000 (CI 95% 
0.55-0.79) in Italians and 1.07/1000 (95% CI 0.45-
1.65) in foreigners. The cases were transferred 
to the Neonatal Intensive Care Unit of the Santa 
Chiara Hospital in Trento, treated effectively and 
discharged at home, after an average hospital stay 
of 8 days.

n DISCUSSION

The BAC represents, in Italy, a current mandato-
ry information flow on assistance in pregnancy 
and childbirth with respect to which the individ-
ual regions/autonomous provinces have the op-
portunity to collect data on additional variables 
other than those provided for by the ministerial 
model [23]. In the province of Trento, Italy, for 
about 20 years, data on serological screening and 
bacteriological tests for infections in pregnancy 

have been collected through the BAC. This allows 
an assessment by area rather than by centers, sim-
ilarly to what has already been reported, for the 
Italian level, in the Emilia-Romagna region. An 
overall report on the surveillance of infections in 
pregnancy through the BAC in the province of 
Trento, for the period 2007-2014, was provided 
by our previous study [24]. However, this study 
represents our first in-depth evaluation of GBS 
infection in pregnancy. As with all current flows, 
it must be assumed that the prevalence estimates 
of any condition may be affected by the level of 
completeness and accuracy of the data recording 
in the BAC, an instrument whose aims are not 
primarily those of research and in particular of 
clinical research. In the province of Trento, how-
ever, we also have the opportunity to have the 
SIO which allows on the one hand to validate the 
data transmitted by the BAC and on the other to 
retrieve analytical information relating to both the 
mother and the newborn and which as such are 
not subject to ordinary registration in the BAC. 
The combined use of these tools can therefore be 
of help both in the epidemiological field and in 
the field of clinical research. The adopted linkage 
procedures between current flows are unfortu-
nately not inferable to the national level due to 
regulatory limits relating to data confidentiality 
assurance. However, the use of the SIO remains 

Table 3 - Province of Trento. Obstetric-neonatal outcomes in newborn to GBS positive mothers vs newborn to GBS 
negative mothers. Birth cohort 2019.

Parameters Newborn to GBS positive mothers (783 cases) Newborn to GBS negative mothers (3,430 cases)

Delivery mode 

Vaginal 79.2% 77.1%

Scheduled caesarean section 11.0% 12.0%

Caesarean delivery in labor 3.4% 5.0%

Operative vaginal delivery 6.1% 5.6%

Kristeller 0.5% 0.2%

Pre-term newborn 3.9% 5.2%

Stillbirth 3.8/1.000 1.3/1.000

Congenital anomalies 1.3/1.000 4.0/1000

Average birth weight 3290 g 3303 g

Low birth weight (<2500 g) 3.4% 5.1%

Apgar 5 min <7 2.0% 1.5%

Hospitalization at birth 13.9% 11.6%

Exclusive maternal breastfeeding 82.6% 81.1%
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onerous, considering that it does not allow data 
export, but the reading or printing of documents 
or reports such as the letter of discharge. Given 
the sensitivity of the data, access to the SIO must 
also take place in a manner aimed at ensuring the 
maximum possible confidentiality. The coverage 
of the GBS testing is, in the period under study, 
always greater than 90%, a value consistent with 
what was reported in our previous overall study 
and, as regards specifically the GBS, higher than 
that reported by a previous national survey by 
the National Institute of Health and other region-
al studies [3, 5, 24, 25]. Coverage of GBS testing 
is higher in term births and in spoke maternity 
units, as reported by a previous Italian work [5]. 
This latter aspect could be explained by a possible 
greater availability of time by the operators of the 
maternity units in spoke centers. The test coverage 
also varies in relation to some socio-demographic 
characteristics of pregnant women. The data may 
express the existence of some inequality in access 
to the test even if, the variability in coverage for 
at least some of the covariates analyzed, could be 
more the result of some deficiency in recording 
the data in the BAC than the expression of a real 
difference. Differences in test coverage may also 
be due to clinical characteristics of the pregnant 
women which cannot be registered by the BAC. 
The prevalence of GBS positive pregnant wom-
en stands at 21%, a constant value over the study 
period and consistent with our previous overall 
study [24]. The prevalence of GBS positive cases 
appears to be higher than that reported by pre-
vious Italian studies, and which is between 7.9-
19.7, although substantially in line with Europe-
an studies [4, 5, 26-30]. The prevalence of positive 
cases increases with the age of pregnant women 
but in any case, the distribution of positivity for 
the analyzed covariates does not show statisti-
cally significant differences, as per previous Ital-
ian study [31]. The higher positivity reported in 
pregnant women residing outside the province 
of Trento could be entirely coincidental, also con-
sidering the scarce consistency of this series. With 
regard to obstetric-neonatal outcomes, assessed 
on the basis of data from BAC, no significant dif-
ferences emerge between those born to positive 
and negative GBS mothers. In the first category 
there are excesses regarding stillbirth and hospi-
talization at birth, but these are not statistically 
significant, as reported by previous Italian stud-

ies [3-5]. IAP was carried out in about 87% of the 
births from a GBS positive mother and this esti-
mate was made possible by having the data from 
the SIO, taking also into account the under-regis-
tration and sometimes inaccurate registration of 
this data in the HDA database. The proportion of 
subjects receiving IAP appears to be higher than 
that reported by previous Italian studies [3, 5, 32-
34]. IAP is not carried out in scheduled caesarean 
births, due to the very low risk of transmission 
of GBS to the fetus/newborn and this is recorded 
in all provincial maternity units [22]. However, 
a similar homogeneity between maternity units 
does not appear if the adequacy of the IAP is 
considered. In 7.4% of the births of GBS positive 
mothers with indication for IAP, the SIO allows to 
document an inadequacy of the treatment either 
for dosage or for duration/timing of the infusion. 
All these cases are concentrated in the peripheral 
maternity units or spoke centers, where, moreo-
ver, the coverage of the GBS colonization test is 
higher. However, the proportion of inadequate 
IAP reported in our study seems lower than 
that reported by other previous Italian studies 
[3, 32, 33]. The 3 documented cases of early ne-
onatal GBS infection provide an incidence equal 
to 0.71/1,000 live births, a value that is slightly 
higher, but still in line with the values   reported 
by previous Italian and international studies [2, 
3, 5, 34-38]. In all three of these cases, born in pe-
ripheral maternity units, IAP was inadequate. 
This leads to reiterating the importance of the 
adequacy of IAP for the purpose of preventing 
neonatal GBS disease, in particular early onset 
disease [2, 32, 39]. Given the use of IAP, a possi-
ble risk of induction of resistance and an increase 
in neonatal infections by bacteria other than GBS 
remains to be considered in any case [2, 15, 40].
In conclusion, the local availability of current in-
formation flows, used in an integrated way, can 
facilitate an assessment of the quality of care and 
indicate areas with priority for intervention. Our 
study would indicate the need to homogenize the 
IAP protocol among the maternity units. A real 
ability to evaluate the efficiency and effectiveness 
of healthcare services cannot be achieved with-
out enhancing the current healthcare informa-
tion flows and improving collaboration between 
clinical areas and epidemiology services. Periodic 
checks of the management criteria and of the out-
comes of infections in pregnancy would be de-
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sirable. These could become more relevant if the 
registration of infections in pregnancy through 
the BAC also took place in other regions.

Conflicts of interest
None

Funding
None

n REFERENCES

[1] Schuchat A. Group B streptococcus. Lancet. 1999; 
353, 51-6. 
[2] Puopolo KM, Lynfield R, Cummings J. Committee 
on Fetus and Newborn, Committee on InfectiousDis-
eases Management of Infants at Risk for Group B Strep-
tococcal Disease. Pediatrics. 2019; 144 (2), e20191881.
[3] De Luca C, Buono N, Santillo V, et al. Screening and 
management of maternal colonization with Streptococ-
cus agalactiae: an Italian cohort study. J Matern Fetal 
Neonatal Med. 2016; 29 (6), 911-5. 
[4] Puccio G, Cajozzo C, Canduscio LA, et al. Epide-
miology of Toxoplasma and CMV serology and of GBS 
colonization in pregnancy and neonatal outcome in a 
Sicilian population. Ital J Pediatr. 2014; 40,23.
[5] Berardi A, Di Fazzio G, Gavioli S, et al. Universal 
antenatal screening for group B streptococcus in Emil-
ia-Romagna. J Med Screen. 2011; 18 (2), 60-4.
[6] Ji W, Zhang L, Guo Z, et al Colonization prevalence 
and antibiotic susceptibility of Group B Streptococcus 
in pregnant women over a 6-year period in Dongguan, 
China. PLoS One. 2017; 12 (8): e0183083.
[7] Khalil MR, Uldbjerg N, Thorsen PB, Møller JK. In-
trapartum PCR assay versus antepartum culture for 
assessment of vaginal carriage of group B streptococ-
ci in a Danish cohort at birth. PLoS One. 2017; 12 (7), 
e0180262. 
[8] Wollheim C, Sperhacke RD, Fontana SKR, et al. 
Group B Streptococcus detection in pregnant women 
via culture and PCR methods. Rev Soc Bras Med Trop. 
2017; 50 (2),179-83. 
[9] Chaudhary M, Rench MA, Baker CJ, Singh P, Hans 
C, Edwards MS. Group B Streptococcal Colonization 
Among Pregnant Women in Delhi, India. Pediatr Infect 
Dis J. 2017; 36 (7), 665-9.
[10] Li YP, Kuok CM, Lin SY, et al. Group B streptococ-
cus antimicrobial resistance in neonates born to group 
B Streptococcus-colonized mothers: Single-center sur-
vey. J Obstet Gynaecol Res. 2016; 42 (11), 1471-5. 
[11] Naumkina EV, Abrosimova OA, Pakhalkova EV, et 
al. The infection induced by streptococcus of serogroup 
B in pregnant women, puerpera and newborns. Klin 
Lab Diagn. 2016; 61 (2), 107-10. 
[12] Dermer P, Lee C, Eggert J, Few B. A history of neo-

natal group B streptococcus with its related morbidity 
and mortality rates in the United States. J Pediatr Nurs. 
2004; 19 (5), 357-63.
[13] Dinsmoore MJ. Group B Streptococcus. In Queenan 
JT, Spong CY, Lockwood CJ (eds). Protocols for High 
Risk Pregnancies. Sixth Edition Wiley-Blackwell 2015 
Pp 251-259. 
[14] Steer PJ, Plumb J. Myth: Group B streptococcal in-
fection in pregnancy: comprehended and conquered. 
Semin Fetal Neonatal Med. 2011; 16 (5), 254-8.
[15] Berardi A, Cattelani C, Creti R, et al. Group B strep-
tococcal infections in the newborn infant and the poten-
tial value of maternal vaccination. Expert Rev Anti Infect 
Ther. 2015; 13 (11), 1387-99. 
[16] Centers for Disease Control and Prevention. Pre-
vention of perinatal group B streptococcal disease: a 
public health perspective. 1996; 45 (31), 1-24.
[17] Schrag S, Gorwitz R, Fultz-Butts K, Schuchat A. 
Prevention of perinatal group B streptococcal disease. 
Revised guidelines from CDC. MMWR Recomm Rep. 
2002; 51 (RR-11), 1-22.
[18] Verani JR, McGee L, Schrag SJ. Division of Bacterial 
Diseases, National Center for Immunization and Res-
piratory Diseases, Centers for Disease Control and Pre-
vention (CDC). Prevention of perinatal group B strep-
tococcal disease--revised guidelines from CDC, 2010. 
MMWR Recomm Rep. 2010; 59 (RR10) 1-36.
[19] Prevention of Group B Streptococcal Early-On-
set Disease in Newborns: ACOG Committee Opinion, 
Number 797. Obstet Gynecol. 2020; 135: e51.
[20] Schrag SJ, Zell ER, Lynfield R, et al; Active Bacterial 
Core Surveillance Team. A population-based compari-
son of strategies to prevent early-onset group B strep-
tococcal disease in neonates. N Engl J Med. 2002; 347 
(4), 233-9.
[21] Sistema Nazionale Linee Guida. Gravidanza fisio-
logica. N.20, 2014. Available at http://www.snlg-iss.it. 
Last accessed 2-10-2022.
[22] Ramus RM, McIntire DD, Wendel GD Jr. Antibiotic 
chemoprophylaxis for group B strep is not necessary 
with elective cesarean section at term. Am J Obstet Gy-
necol- 1999; 180, S85
[23] Ministero della Salute. Il Certificato di Assistenza 
al Parto. DM 16 luglio 2001, n. 349.
[24] Dalmartello M, Parazzini F, Pedron M, et al. Cov-
erage and outcomes of antenatal tests for infections: a 
population based survey in the Province of Trento, It-
aly. J Matern Fetal Neonatal Med. 2019; 32 (12), 2049-55. 
[25] Creti R. (Ed.). Infezioni neonatali precoci e tardive 
da streptococco di gruppo B in Italia. Roma: Istituto Su-
periore di Sanità; 2011. (Rapporti ISTISAN 11/7).
[26] Busetti M, D’Agaro P et al. Group B streptococcus 
prevalence in pregnant women from North-Eastern It-
aly: advantages of a screening strategy based on direct 
plating plus broth enrichment. J Clin Pathol. 2007; 60, 
1140-3.



262 S. Piffer, R. Rizzello, M. Pedron, et al.

[27] Tibaldi C, Masuelli G,Mischinelli M, Sola I, Todros 
TPrevenzione dell’infezione neonatale da streptococco 
β emolitico di gruppo B (GBS). Risultati del Progetto re-
gionale di ricerca finalizzata sui protocolli in uso pres-
so i punti nascita e proposta di un protocollo regionale 
condiviso. Tendenze Nuove. 2010; 2, 141-7.
[28] Cantoni L, Ronfani L, Da Riol R, Demarini S. Phys-
ical Examination Instead of Laboratory Tests for Most 
Infants Born to Mothers Colonized with Group B Strep-
tococcus: Support for the Centers for DiseaseControl 
and Prevention’s 2010 Recommendations. J Pediatr. 
2013; 163, 568-73.
[29] Barcaite E, Bartusevicius A, Tameliene R, Kliucin-
skas M, Maleckiene L, Nadisauskiene R: Prevalence of-
maternal group B streptococcal colonisation in Europe-
an countries. Acta Obstet Gynecol. 2008; 87, 260-71.
[30] Berardi A, Lugli L, Baronciani D, et al. GBS Pre-
vention Working Group of Emilia-Romagna. Group B 
streptococcal infections in a northern region of Italy. 
Pediatrics. 2007; 120: e487-93.
[31] Creti R, Berardi A, Baldassarri L et al. Characteris-
tics of neonatal GBS disease during a multicentre study 
(2007-2010) and in the year 2012. Ann Ist. Super. Sanità 
2013; 49 (4), 370-5.
[32] Bianco A, Larosa E, Pileggi C, Pavia M. Appropri-
ateness of intrapartum antibiotic prophylaxis to pre-
vent neonatal group B Streptococcus disease PloS One. 
2016; 11 (11), e0166179.
[33] Berardi A, Rossi C, Guidotti I, et al. Factors associ-

ated with intrapartum transmission of group B Strepto-
coccus. Pediatr. Infect. Dis. J. 2014; 33 (12), 1211-5.
[34] Zuppa AA, Alighieri G, Fracchiolla A, et al. Effec-
tiveness of a prematurity-based protocol for manage-
ment of infants born to mothers with Group B Strep-
tococcus colonization. J Obstet Gyn. 2014; 34 (8), 673-8.
[35] Berardi A, Rossi C, Lugli L et al. Group B strep-
tococcus late-onset disease: 2003-2010. Pediatrics. 2013; 
131 (2), e361-8. 
[36] Heath PT, Balfour G, Weisner AM, et al. PHLS 
Group B Streptococcus Working Group. Group B strep-
tococcal disease in UK and Irish infants younger than 
90 days. Lancet. 2004; 363, 292-4. 
 [37] Fluegge K, Siedler A, Heinrich B, et al. German 
Pediatric Surveillance Unit Study Group. Incidence 
and clinical presentation of invasive neonatal group 
B streptococcal infections in Germany. Pediatrics. 2006; 
117, e1139-45. 
[38] Zaleznik DF, Rench MA, Hillier S, et al. Invasive-
disease due to group B Streptococcus in pregnant wom-
en and neonates from diverse population groups.Clin 
Infect Dis. 2000; 30, 276-81.
[39] Di Renzo GC, Melin P, Berardi A, et al. Intrapartum 
GBS screening and antibiotic prophylaxis: a Europe-
an consensus conference. J Matern Fetal Neonatal Med. 
2015; 28 (7),766-82.
[40] Ohlsson A, Shah VS. Intrapartum antibiotics for 
known maternal Group B streptococcal colonization. 
Cochrane Database Syst Rev. 2009; (3), CD007467.


