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Abstract 

Background An effective strategy to reduce perinatal mortality requires an active surveillance system. This includes 
monitoring cases, organizing multidisciplinary local audits, conducting Confidential Enquiries, identifying avoidable 
factors, and facilitating changes in the healthcare system. In 2017, the Italian Obstetric Surveillance System launched 
the SPItOSS pilot Perinatal Surveillance System. The aim of this paper is to describe the results of the SPItOSS Confi-
dential Enquiries on perinatal deaths focusing on the emergent critical aspects in obstetric and neonatal care, as well 
as on the healthcare facilities organization.

Methods SPItOSS, a population-based surveillance system, collected and analysed incident perinatal deaths 
from July 2017 to June 2019 in three Regions encompassing 32.3% of Italian births. Cases were defined according 
to WHO definition as fetuses born dead ≥ 28 weeks of gestation and live newborn died within 7 days from birth. The 
International Statistical Classification of Diseases and related Health Problem-Perinatal Mortality was adopted for cod-
ing causes of death and contributing maternal and placenta-related conditions. Confidential Enquiries, prioritized 
according to perinatal deaths preventability, were conducted by expert committees at Regional and National level.

Results A total of 830 incident perinatal deaths were notified, with 58.3% classified as antepartum, 4.3% as intrapar-
tum, and 37.3% as neonatal deaths. According to the SPItOSS protocol, Confidential Enquiries evaluated only the most 
preventable deaths, including 19 intrapartum and 70 neonatal deaths. Of these, 43.8% were assessed as unavoidable 
with appropriate care; 29.2% as unavoidable with improvable care, and 15.7% as avoidable due to inappropriate care. 
Most intrapartum deaths were attributed to intrauterine hypoxia, while neonatal deaths recognized a multifactorial 
aetiology. Different aspects of inappropriate care were highlighted, such as failure to recognise maternal or fetal prob-
lems before labour, delayed or inappropriate neonatal resuscitation, and poor or suboptimal neonatal monitoring.

Conclusions The SPItOSS Confidential Enquires provided insights for improving maternity and perinatal services. 
By targeting key areas of obstetric and neonatal care, the surveillance can generate recommendations and actions 
to prevent avoidable perinatal deaths.
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Background
Over the last decade, clinicians, researchers, public 
health advocates, and parents’ groups have raised the 
profile of perinatal deaths as a public health problem. 
The World Health Organization (WHO) provided guid-
ance and frameworks for developing perinatal mortality 
surveillance systems that capture every death and gather 
data on underlying causes and preventable factors [1, 2]. 
Consequently, the reduction of perinatal and child mor-
tality has been introduced as one of the eight Millennium 
Development Goals and as a key objective in the 17 Sus-
tainable Development Goals 2016–2030 [3].

The understanding of perinatal mortality and the 
implementation of preventive measures have been glob-
ally hindered by the lack of universally accepted defini-
tions. To address this issue, the WHO recommended 
a unified definition of perinatal mortality in 2006 [4]. 
Likewise, regarding identifying the causes of perinatal 
mortality, the International Statistical Classification of 
Diseases and related Health Problem-Perinatal Mortal-
ity (ICD-PM) classification system, based on the 10th 
revision of the International Statistical Classification of 
Disease, gained global acceptance and widespread appli-
cation [5]. This system provides a user-friendly approach 
to categorize the timing (antepartum, intrapartum, neo-
natal) and the causes of perinatal deaths linked to under-
lying maternal conditions [5–7].

An effective strategy to reduce perinatal mortality 
must prioritize the key component of an active surveil-
lance system. This includes monitoring the incidence of 
cases, conducting local audits and Confidential Enquir-
ies; identifying avoidable factors, and, when needed, 
enabling changes at every level of the health and social 
care system [4; 8]. At global level, various countries and 
Regions have established their own perinatal mortality 
surveillance systems or are in the process of establishing 
them to track and analyse data related to perinatal deaths 
[8], however Italy has not yet established a National sur-
veillance. In Europe, the MBRRACE-UK (Mothers and 
Babies: Reducing Risk through Audits and Confidential 
Enquiries across the UK) Mortality Surveillance is a well-
established maternal and perinatal surveillance system 
based on incident reporting and Confidential Enquir-
ies [9]. Inspired by the MBRRACE UK [10], in 2017, the 
Italian Obstetric Surveillance System (ItOSS) [11, 12] 
launched the SPItOSS Perinatal Surveillance System pilot 
project in three Italian regions [13, 14].

The aim of this paper is to describe the findings from 
the SPItOSS Confidential Enquiries, focusing on criti-
cal aspects in obstetric and neonatal care as well as in 
healthcare facility organization, and to identify aspects 
that could improve care and reduce avoidable perinatal 
deaths.

Material and methods
The SPItOSS population-based pilot project collected 
and analysed incident cases of perinatal deaths occurred 
from July 2017 to June 2019 in three Italian Regions rep-
resenting the northern, central, and southern parts of the 
country, namely Lombardy, Tuscany, and Sicily. In 2015, 
these Regions accounted for 32.3% of National births. All 
maternity, neonatal and intensive care units (NICU) of 
these Regions joined the project.

According to the WHO definition of perinatal death 
[4], SPItOSS recorded incident cases of stillbirths clas-
sified as babies born with no signs of life ≥ 28 weeks of 
gestation and neonatal deaths within 7 days from delivery 
[13].

The ICD-PM was adopted to code and categorize these 
deaths based on timing, causes, and related maternal and 
placenta-related conditions [5].

For each perinatal death, the hospital’s reference clini-
cians and risk manager organized a multi-professional 
audit involving the entire staff associated with the case, to 
evaluate the underlying causes of death, using the Signifi-
cant Event Audit (SEA) methodology [15].

Panels of experts, comprising obstetricians, neonatolo-
gists, midwives, geneticists, pathologists, and risk man-
agers, reviewed a chosen subset of deaths through both 
Regional and National Confidential Enquiries. These 
Confidential Enquiries assessed the quality of care pro-
vided in individual cases against evidence-based guide-
lines or accepted best practices.

Given the number of events and available resources, 
the SPItOSS selection protocol defined the prioritization 
of cases according to the estimated preventability of each 
death and established that 100 was the maximum num-
ber of Confidential Enquiries feasible during the study 
period [13]. Intrapartum deaths were given the high-
est priority, followed by neonatal deaths occurring from 
28 gestational weeks to the 7th day of life, firstly those 
related to intrapartum fetal distress. Antepartum deaths 
were excluded due to limited resources for their exami-
nation [13]. Additionally, fetal anomalies incompatible 
with life, as well as congenital malformations with no life 
expectancy were excluded from Confidential Enquiries.

During the enquiry, an anonymous paper form was 
filled in by the Confidential Enquiries Regional Com-
mittee (CERC) experts and subsequently transferred, 
along with the complete clinical documentation, to the 
National Operational Unit (NOU) for the project coor-
dination, led by the Istituto Superiore di Sanità – Ital-
ian National Institute of Health (INIH), twice a year. 
The perinatal deaths were successively re-evaluated 
by the Confidential Enquiries National Committee 
(CENC). During the central Confidential Enquiries, 
an anonymous paper form was filled in by the CENC 
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experts, appointed by INIH. Annually, the NOU con-
vened a national conference, involving experts from 
the CERC and the CENC to review and jointly evaluate 
cases with discrepant assessments between Regional 
and National level. Death preventability was evalu-
ated according to predefined grading criteria [13] 
and adapted from the CESDI (Confidential Enquiry 
into Stillbirths and Deaths in Infancy) grading [16]: 
Grade 1. Inappropriate care with avoidable outcome; 
Grade 2. Improvable care with unavoidable outcome; 
Grade 3. Appropriate care with unavoidable outcome; 
Unaccountable.

Statistical analysis
Frequency distributions and prevalence rates were 
used to analyse maternal characteristics, causes of 
death, including contributing maternal and placen-
tal-related conditions, and assess preventability. 
This analysis was conducted in alignment with the 
described grading system for intrapartum and neo-
natal deaths revised through Confidential Enquiries. 
Statistical analyses were performed using STATA/MP 
version 14.2

Results
During the two-year pilot surveillance period, 830 inci-
dent perinatal deaths were notified across the three 
participating Regions. Among these cases, 58.3% were 
classified as antepartum deaths (n = 484), 4.3% as intra-
partum deaths (n = 36) and 37.3% (n = 310) as neonatal 
deaths (Fig. 1).

According to the SPItOSS selection protocol criteria for 
which intrapartum deaths received the highest priority 
followed by neonatal deaths, 110 perinatal deaths (13.3%) 
were potentially considered eligible for Regional and 
National Confidential Enquiries. After excluding 16 inap-
plicable cases, the remaining 94 were assessed through 
the entire Confidential Enquiries process (Fig. 1).

As previously described in detail [13], this process 
involved 15 meetings per year of the Regional CERC, 11 
meetings of the National CENC, and 2 collegial meetings 
to reach consensus on 23 (24.5%) cases emerged as dis-
crepant between the Regional and National assessment.

Of the 94 perinatal deaths evaluated by Regional and 
National Confidential Enquiries, this analysis focused on 
89 cases: 19 intrapartum deaths and 70 neonatal deaths. 
The remaining five antepartum deaths were excluded 
because erroneously included in the pool eligible for 

Fig. 1 Perinatal deaths revised through Confidential Enquiries
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Confidential Enquiries due to a timing error in the 
recorded dates of their deaths, which was discovered only 
during their review (Fig. 1).

Notifications of the 89 cases originated from 42 mater-
nity units comprising 29 hubs (equipped with NICU and 
with > 1000 deliveries per year), 12 spokes (without NICU 
and with < 1000 deliveries per year) and one facility for 
which no information were available.

Among the 89 cases, 31.4% of the women were aged 35 
or older, 62.9% were multiparous, and 33.7% were of for-
eign citizenship. The percentage of multiple pregnancies 
was 4.5%.

Causes of death and maternal and placental related 
conditions for intrapartum and neonatal deaths were 
respectively illustrated in Tables 1 and 2. The majority of 
intrapartum deaths (12/19) were attributed to intrauter-
ine hypoxia, with intrapartum infections accounting for 
4 out of 19 cases, as detailed in Table 1. On the contrary, 
neonatal deaths were found to have a multifactorial aeti-
ology, with three leading causes being respiratory and 
cardiovascular disorders (20/70), complications of intra-
partum events (15/70), and infections (13/70), as shown 
in Table 2.

Placental abruption and haemorrhage were the main 
maternal conditions associated with acute intrapartum 
events, whereas a diagnosis of chorioamnionitis was 
overall present in intrapartum deaths related to infection 
(Table 1). On the contrary, less than one third (6/20) of 
the neonatal deaths attributed to respiratory and cardio-
vascular disorders had no maternal associated condition 
(Table 2).

The Regional and National Confidential Enquiries 
assessed as unavoidable with appropriate care 39 perina-
tal deaths (43.8%); 26 (29.2%) were judged as unavoidable 
with improvable care and 14 (15.7%) as avoidable with 
inappropriate care. Cases assessed as unaccountable were 
10 (11.2%). Significant Regional variation was found in 
the proportion of avoidable deaths, ranging from zero in 
Tuscany (Centre of Italy) to 12.2% (n = 5/41) in Lombardy 
(Northern Italy), and 37.5% (n = 9/24) in Sicily (Southern 
Italy). Intrapartum deaths represented 22.2% (2/9) of the 
avoidable deaths in Sicily and 40.0% (2/5) in Lombardy.

Table  3 summarizes the nature of inappropriate care 
episodes observed in perinatal deaths deemed avoid-
able. The most common issue was the failure to recog-
nise maternal or fetal problems upon admission or before 

Table 1 Distribution of intrapartum deaths revised through Confidential Enquiries by cause, maternal and placental related conditions

Cause of death and maternal and placental related conditions n %

Intrapartum acute events 12 63.2

Intrauterine hypoxia 12/12

Maternal and placental related conditions:

 other forms of placental separation and haemorrhage 7/12

 prolapsed cord, other compression of umbilical cord 1/12

 other labor and delivery complications 1/12

 preterm rupture of membranes 1/12

 maternal diabetes, including gestational diabetes 1/12

 non-maternal associated condition 1/12

Infections 4 21.1

Other perinatal infections 2/4

Neonatal bacterial sepsis 1/4

Not specified 1/4

Maternal and placental related conditions:

 chorioamnionitis 4/4

Other intrapartum conditions 1 5.3

Foetal blood loss 1/1

Maternal and placental related conditions:

 other membrane complications 1/1

Unspecified other intrapartum deaths 2 10.5

Unspecified other intrapartum deaths 2/2

Maternal and placental related conditions:

 polyhydramnios/oligohydramnios 1/2

 other pregnancy complications 1/2

Total 19 100.0
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Table 2 Distribution of neonatal deaths revised through Confidential Enquiries by cause, maternal and placental related conditions

Cause of death and maternal and placental related conditions n %

Respiratory and cardiovascular disorders 20 28.6

Neonatal respiratory distress 8/20

Meconium aspiration syndrome 5/20

Other perinatal respiratory disturbances 2/20

Perinatal cardiovascular disorders 2/20

Unspecified 3/20

Maternal and placental related conditions:

 non-maternal associated condition 6/20

 chorioamnionitis 4/20

 nutritional disorders 2/20

 other forms of placental separation and haemorrhage 1/20

 prolapsed cord, other compression of umbilical cord 1/20

 preterm labor and delivery 1/20

 pre-eclampsia/eclampsia 1/20

 maternal diabetes, including gestational diabetes 1/20

 not specificied maternal conditions 1/20

 not defined maternal conditions 2/20

Complications of intrapartum events 15 21.4

Birth asphyxia 10/15

Intrauterine hypoxia 5/15

Maternal and placental related conditions:

 other forms of placental separation and haemorrhage 4/15

 non-maternal associated condition 3/15

 placental dysfunction 1/15

 prolapsed cord, other compression of umbilical cord 1/15

 chorioamnionitis 1/15

 other membrane complications 1/15

 other pregnancy complications 1/15

 operative vaginal delivery 1/15

 maternal diabetes including gestational diabetes 1/15

 not specificied maternal conditions 1/15

Infections 13 18.6

Neonatal bacterial sepsis 10/13

Congenital pneumonia 2/13

Other perinatal infections 1/13

Maternal and placental related conditions:

 chorioamnionitis 7/13

 non-maternal associated condition 3/13

 preterm rupture of membranes 1/13

 infectious and parasitic diseases 1/13

 not specificied maternal conditions 1/13

Congenital malformations, deformations and chromosomal abnormalities 9 12.9

Maternal and placental related conditions:

 non-maternal associated condition 6/9

 polyhydramnios/oligohydramnios 2/9

 prolapsed cord, other compression of umbilical cord 1/9

Disorders related to length of gestation and low birthweight 5 7.1

Maternal and placental related conditions:

 preterm labor and delivery 1/5
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Table 2 (continued)

Cause of death and maternal and placental related conditions n %

 other forms of placental separation and haemorrhage 1/5

 chorioamnionitis 1/5

 polyhydramnios/oligohydramnios 1/5

 pre-eclampsia/eclampsia 1/5

Disorders related to fetal growth 1 1.4

Maternal and placental related conditions:

 gestational hypertension 1/1

Other neonatal conditions 4 5.7

Maternal and placental related conditions:

 preterm labor and delivery 2/4

 pre-eclampsia/eclampsia 1/4

 non-maternal associated condition 1/4

Other conditions 2 2.9

Maternal and placental related conditions:

 non-maternal associated condition 2/2

Not identifiable causes 1 1.4

Total 70 100.0

Table 3 Failures or delays identified in 15 avoidable perinatal deaths, as evaluated through Confidential  Enquiriesa

a A single case can involve multiple instances of failures or delays

Nature of the detected inappropriate care n %

Failure to recognise a problem at admission/before labour 20 41.7

 Delayed/inappropriate diagnosis 5

 Poor/inappropriate surveillance 7

 Abnormal CTG 5

 Delays in communication among health professionals 3

Failure to recognise a problem during labour 1 2.1

 Abnormal CTG or meconium 1

Failure to act appropriately during labour 7 14.6

 No CTG performed despite indications 1

 Poor quality CTG 2

 Uterine stimulation despite adverse effects on fetal heart rate 3

 Delays in communication among health professionals 1

Failure to act appropriately after labour 10 20.8

 Delayed/inappropriate neonatal resuscitation 4

 Poor/inappropriate neonatal surveillance 6

Failure to act appropriately during Cesarean Section 3 6.3

 Incorrect type of anestesia 2

 Delay in fetal extraction/improper extraction 1

Failure in healthcare organization 7 14.6

 Inadequate hospital level of care 1

 Delay in organizing Cesarean section (operating room unavailability) 2

 Delay in organizing Cesarean section (difficulty in calling the second surgeon) 1

 Delay in organizing Cesarean section (difficulty in calling the anesthetist) 1

 Delay in organizing Cesarean section (unavailability of neonatologist) 2

Total instances of failures or delays 48 100.0
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labour. This was followed by inadequate actions post- 
labour, such as delayed or inappropriate neonatal resus-
citation and poor or inappropriate neonatal monitoring. 
In ten out of 15 cases, these issues likely had a significant 
impact on neonatal outcomes. Additionally, inappro-
priate conduct during labour induction was frequently 
noted, as were various organizational failures, includ-
ing delays in scheduling Caesarean section and failure to 
refer patients to higher-level care when necessary.

Figure 2 summarizes the different clinical practice rec-
ommendations arising from the Confidential Enquiries of 

all 89 analysed cases, covering antenatal and intrapartum 
care, neonatal resuscitation, and healthcare organization.

Discussion
Principal findings
Active surveillance through Confidential Enquiries ena-
bled a comprehensive evaluation of perinatal deaths, 
assessing both the causes of death and the quality of care 
provided. Assessments indicated that improvements in 
care could have impacted the child’s outcomes in 45% 
of the cases. Among avoidable cases, the most common 

Fig. 2 Clinical practice recommendations from SPItOSS Confidential Enquiries
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issues were failure to recognise maternal or fetal prob-
lems upon admission or before, as well as inadequate 
actions after labour in terms of delayed or inappropriate 
neonatal resuscitation and poor or inappropriate neo-
natal surveillance. Figure 2 presents the overall findings, 
describing different aspects in pregnancy and intrapar-
tum care, neonatal resuscitation, and general healthcare 
assistance.

Strengths and limitations
This pilot project enabled the first systematic review of 
perinatal deaths through Confidential Enquiries in three 
Italian Regions. Its strength stems from its population-
based approach and its adherence to the WHO-recom-
mended definition and classification of perinatal death 
causes [4, 5]. The multidisciplinary composition of the 
enquiry panels ensured a comprehensive evaluation of 
cases based on evidence-based guidelines or accepted 
best practices.

A potential limitation is the exclusion of births below 
28 weeks affecting a proportion of potentially viable foe-
tuses, especially in high-income countries. However, the 
adoption of the WHO definition facilitated comparisons 
with other countries, given the significant variability in 
the distinction between abortion and birth among dif-
ferent nations. Moreover, the sub-National design rep-
resents a limitation, although the three participating 
regions are geographically distributed across the North, 
Central, and South of the country and involve one third 
of national births.

It is essential to acknowledge that no definitive con-
clusions can be drawn about the prevalence of similar 
care-related issues in births where the baby did not die. 
Nevertheless, the identified improvements in care and 
health care organization have the potential to impact all 
women and newborns receiving care.

Interpretation
According to the last Euro-Peristat Report [17], Italy’s 
perinatal outcomes excel beyond the European average. 
In 2019, the Italian stillbirth rate (> 24 weeks of gesta-
tion) was 2.7 per 1000 births, as opposed to the European 
median of 3.2. Additionally, the neonatal mortality rate 
(> 22 weeks) stood at 1.7 deaths per 1000 live births, 
against the European median of 2.1 [17]. In 2017, the 
Italian Obstetric Surveillance System (ItOSS) [11, 12] 
launched the SPItOSS pilot project, drawing inspiration 
from the MBRRACE-UK model for conducting Confi-
dential Enquiries into perinatal deaths [10].

Although intrapartum deaths make up just 4.3% and 
2.2% of all deaths reported to SPItOSS and in the lat-
est MBBRACE-UK report [18], respectively, review-
ing them is crucial for helping parents understand 

what happened and enabling maternity units to learn 
and improve. In our cohort, intrauterine hypoxia was 
the principal cause of intrapartum deaths related in 
63% of cases to placental abruption. Infections explain 
another 21% of cases always associated to maternal 
chorioamnionitis.

The most common causes of neonatal death detected 
by the MBRRACE-UK were congenital anomalies, 
extreme prematurity, neurological, cardio-respiratory 
and infectious diseases [18]. Among the 70 SPItOSS 
neonatal cases, respiratory and cardiovascular disorders 
(28.6%), and complications of intrapartum events (21.4%), 
infections (18.6%) and congenital malformations/chro-
mosomal anomalies (12.9%) were the most acknowledged 
causes of death. The latter exhibits a lower occurrence 
than expected, owing to the a priori exclusion from Con-
fidential Enquiries of fetal anomalies or congenital mal-
formation leading to no life expectancy, in accordance 
with the SPItOSS protocol described in the methods sec-
tion. Discrepancies in other causes seem to stem primar-
ily from distinct classification systems; MBRRACE- UK 
employs the Cause of Death & Associated Conditions 
(CODAC), while SPItOSS utilizes the ICD- PM.

Expert panel recommendations for all 89 cases are syn-
thetized in Fig. 2. Clinical key findings from the enquiries 
in antenatal, intrapartum and neonatal care reveal com-
mon themes often recurring in other perinatal mortal-
ity active surveillances [19]. Notably, a significant gap 
was identified in recognizing and managing gestational 
diabetes, which increases the risk of adverse neona-
tal outcomes [20, 21]. Similarly, critical issues identified 
regarding hypertensive disorders of pregnancy (HDP) 
include delayed diagnosis, insufficient maternal risk 
assessment, and inadequate healthcare service levels [22]. 
Given that premature births achieve better outcomes in 
maternity units with on-site neonatal intensive care [23], 
it is concerning that 29% of the maternity units report-
ing cases reviewed through Confidential Enquiries were 
classified as spoke units. Interestingly, in Tuscany (Cen-
tral Italy), where there were no spoke maternity units 
involved, no avoidable deaths occurred.

In cases of congenital malformations, the lack of accu-
rate prenatal diagnosis hindered the improvement of 
neonatal outcomes. This absence prevented the align-
ment of capacity with demand and the optimization 
of perinatal and neonatal care [24, 25]. Detecting fetal 
growth restriction proved challenging due to infrequent 
ultrasound scans, inadequate fetal growth or Doppler 
assessment, and insufficient monitoring or referral to ter-
tiary fetal medicine centres when needed [26–28]. Poor 
management of labour induction was a common factor in 
avoidable deaths, emphasizing the need for proper moni-
toring of maternal health, uterine contractions, and fetal 



Page 9 of 11Salvatore et al. Italian Journal of Pediatrics          (2024) 50:256  

heartbeat. Strict adherence to evidence-based guidelines 
is paramount to mitigate these risks [16, 21, 22].

Concerning neonatal care, key areas for improvement 
include proper indication and administration of sur-
factant [29]. Respiratory failure due to surfactant defi-
ciency is a major cause of respiratory failure in preterm 
infants and contributes to acute respiratory morbidity 
among late-preterm and term neonates with conditions 
such as meconium aspiration syndrome, pneumonia or 
sepsis, and pulmonary haemorrhage [29]. Addressing 
these issues can greatly enhance neonatal outcomes and 
reduce risks. Unplanned endotracheal extubation caus-
ing hypoxia, bradycardia, and potential airway trauma 
requiring urgent re-intubation, was also flagged [30]. 
Additionally, inadequate organization of the neonatal 
transfer service pointed the gaps in following the proto-
col for managing neonatal emergencies, consistent with 
other author’s finding on intrapartum deaths [31].Confi-
dential enquiries have also shed light on critical issues in 
healthcare organization, including staffing, space, facility 
infrastructure and equipment problems often linked to 
high activity levels. Incomplete clinical records and poor 
communication among clinicians, particularly during 
handovers, were also noted [32]. Addressing these chal-
lenges is essential for optimizing patient care and reduc-
ing risks within healthcare settings.

In line with the findings of SPItOSS, Italy shows sig-
nificant and persistent disparities in neonatal and infant 
mortality rates between the North and the South. A 
recent publication indicates that from 2016 to 2020, 
infants born in the South experienced an infant mortality 
rate approximately 70% higher than those in the North, 
primarily due to elevated rates of neonatal respiratory 
distress and prematurity [33, 34]. Moreover, disparities 
have also been observed in neonatal and infant mortal-
ity rates between immigrant and Italian residents. In our 
data, nearly 34% of the mothers were foreign, compared 
to 21% in the general obstetric population [35].

The SPItOSS pilot project led to recommendations 
for clinical practice aimed at healthcare organizations 
and professionals. A report on the pilot surveillance was 
published [36], a National Congress shared the project’s 
results, and recommendations were published on the 
ItOSS website, with a dedicated section for the SPItOSS 
project [37]. Initiatives to disseminate recommenda-
tions and raise awareness of perinatal mortality risk fac-
tors were carried out, following the experience of other 
countries with perinatal surveillance systems [19]. Addi-
tionally, the expert panel suggested strengthening health-
care services, particularly in the Southern Regions where 
previous data had already highlighted the critical issues 
identified by SPItOSS [38], and implementing quality ini-
tiatives within maternity and neonatal units. Following 

the conclusion of the pilot project, the Lombardy region, 
which recorded 67.000 births in 2022, opted to continue 
the surveillance initiative. This ongoing effort is provid-
ing valuable organizational and managerial insights, pav-
ing the way for potential expansion of surveillance efforts 
nationwide.

Conclusions
The SPItOSS pilot project has proven its efficacy in iden-
tifying causes of perinatal deaths and highlighting critical 
issues in obstetric and neonatal care, as well as in health-
care facility organization. The Confidential Enquiries 
outcomes raised awareness and prompted actions to pre-
vent avoidable perinatal deaths in participating Regions, 
where there is strong interest in maintaining this surveil-
lance, considered vital for public health. Following the 
assessment of the SPItOSS pilot project’s effectiveness 
and sustainability, the Italian National Institute of Health 
officially recommended that the Ministry of Health 
extend the surveillance nationwide, following a model 
similar to the ItOSS maternal mortality surveillance sys-
tem [12].

Acknowledgements
Thanks to all the reference clinicians who notified the cases and completed 
the data collection forms from all maternities and neonatal units in the three 
participating regions who made this study possible. We acknowledge Silvia 
Andreozzi for her valuable technical support.
The Italian Perinatal Surveillance System-SPItOSS Working Group: Sara 
Albolino (UOC Organizzazione Sviluppo e Qualità, Direzione Generale; Azienda 
Policlinico Umberto I, Italy); Flavia Alessandra Rossi (ASST Santi Paolo and 
Carlo, Milan, Italy); Giovanni Bartoloni (University of Catania, Italy); Gaetano 
Bulfamante (Università degli Studi di Milano, Milan, Italy – Laboratori TOMA. 
Busto Arsizio, Varese); Nicola Cassata (AOOR Villa Sofia-Cervello Hospitals, 
Palermo, Italy); Francesca Castiglione (Azienda Ospedaliero Universitaria Car-
eggi, Florence, Italy); Giulia Dagliana (Center for Clinical Risk Management and 
Patient Safety, Tuscan Regional Health System, Florence, Italy); Gabriella Darda-
noni (Regione siciliana, Assessorato della Salute, Dipartimento per le attività 
sanitarie e Osservatorio epidemiologico (DASOE), Palermo, Italy); Giuseppe 
Ettore (Azienda di Rilievo Nazionale e di Alta Specializzazione (ARNAS) Gari-
baldi Nesima, Catania, Italy); Giuseppe Ferlazzo (Azienda di Rilievo Nazionale 
e di Alta Specializzazione (ARNAS) Garibaldi Nesima, Catania, Italy); Sebasti-
ana Ferraro (Azienda di Rilievo Nazionale e di Alta Specializzazione (ARNAS) 
Garibaldi Nesima, Catania, Italy); Luigi Gagliardi (Ospedale Versilia, Viareggio, 
AUSL Toscana Nord Ovest, Italy); Eloisa Gitto (University Hospital of Messina, 
Messina, Italy); Paola Goretti (ASST Lecco, Italy); Giuseppe Gramaglia (Ospedale 
San Giovanni Di Dio, Agrigento, Italy); Ester Grismondi (ATS Montagna, ASST 
Valcamonica, Italy); Laura Iannuzzi (Centre for Midwifery and Women’s Health, 
Bournemouth University, Bournemouth, United Kingdom); Faustina Lalatta 
(Foundation IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, Italy); 
Lucia Lo (Ospedale Generale, Lentini, Italy); Tommaso Mannone (AOOR Villa 
Sofia-Cervello Hospitals, Palermo, Italy); Anna Maria Marconi (ASST Santi Paolo 
and Carlo, Milan, Italy); Emiliano Maresi (Policlinico P. Giaccone, University of 
Palermo, Italy); Massimo Micaglio (Azienda Ospedaliero Universitaria Careggi, 
Florence, Italy); Alessandra Moretto (AO San Gerardo Monza, Italy); Fabio 
Mosca (Foundation IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milan, 
Italy); Giuseppe Murolo (Regional Health Authority of the Sicilian Region, 
Palermo, Italy); Elisabetta Pelo (Azienda Ospedaliero Universitaria Careggi, Flor-
ence, Italy); Maria Piccione (University of Palermo—AOOR Villa Sofia-Cervello 
Hospitals, Palermo, Italy); Simone Pratesi (Azienda Ospedaliero Universitaria 
Careggi, Florence, Italy); Emanuele Scarpuzza (Ospedale Ingrassia, Palermo, 
Italy); Caterina Serena (Azienda Ospedaliero Universitaria Careggi, Florence, 
Italy); Filiberto Maria Severi (Azienda Ospedaliero Universitaria Senese, Italy); 



Page 10 of 11Salvatore et al. Italian Journal of Pediatrics          (2024) 50:256 

Francesca Strigini (Azienda Ospedaliera Pisana, Italy); Nicola Strobelt (Hospital 
Papa Giovanni XXIII, Bergamo, Italy); Paolo Emilio Tagliabue (Fondazione 
MBBM, San Gerardo Hospital, Monza, Italy); Rosaria Taverna (University Hospital 
of Catania, Italy); Barbara Tomasini (Azienda Ospedaliero Universitaria Senese, 
Italy); Marcello Vitaliti (A.R.N.A.S. Ospedali Civico Di Cristina Benfratelli, Palermo, 
Italy); Fabio Voller (Regional Health Agency of Tuscany, Florence, Italy).

Authors’ contributions
MAS conducted the statistical analysis, assisted with data collection, col-
laborated in drafting the article and reviewed the final version. SS drafted 
the article and edited and reviewed the final version. PDA assisted with data 
collection, collaborated in drafting the article and edited and reviewed the 
final version. PV, RB, CD, FM, MRD, SF, GB, PP, SP, LR and GV collaborated in data 
collection and edited and reviewed the final version. SD conceived the study, 
provided overall guidance, collaborated in drafting the article and reviewed 
the final version. All authors have read and agreed to the published version of 
the article.

Funding
The SPItOSS pilot project was granted by the Italian Ministry of Health (CCM). 
The funders have no responsibility for the information or opinions contained 
in this paper.

Data availability
The datasets generated and analysed during the current study are not publicly 
available due to privacy restrictions but are available from the corresponding 
author on reasonable request.

Declarations

Ethics approval and consent to participate
The Ethics Committee of the INIH evaluated the project and stated its unani-
mous ethical approval waiving the participants from the request for patient 
consent statement. The Protocol number is PRE-442/17, Rome 06/06/2017. 
The project was performed in accordance with the ethical standards as laid 
down in the Declaration of Helsinki and its later amendments or comparable 
ethical standards.

Consent for publication
Not applicable.

Competing interests
Carlo Dani, the editor of the journal, is one of the co-authors. No other com-
peting interests have been declared.

Author details
1 National Centre for Disease Prevention and Health Promotion, Istituto 
Superiore di Sanità - Italian National Institute of Health, Viale Regina Elena 299, 
Rome 00161, Italy. 2 UOC Ostetricia e Patologia Ostetrica, Dipartimento di Sci-
enze della Salute della Donna e del Bambino e di Sanità Pubblica, Fondazione 
Policlinico Universitario A. Gemelli, IRCCS, Largo A. Gemelli 8, Rome 00168, 
Italy. 3 Fondazione Monza e Brianza per il Bambino e la sua Mamma, Ospedale 
San Gerardo, Università Degli Studi Di Milano-Bicocca, Milan, Italy. 4 Ospedale 
Manzoni, Lecco, Italy. 5 Division of Neonatology, Azienda Ospedaliero-Univer-
sitaria Careggi, Florence, Italy. 6 Department for Women and Children Health, 
Azienda Ospedaliero-Universitaria Careggi, Florence, Italy. 7 Ospedale Buccheri 
La Ferla, Palermo, Italy. 8 Comitato “Percorso Nascita della Regione Emilia 
Romagna”, Bologna, Italy. 9 Neonatology and Neonatal Intensive Care Unit, 
Policlinico Casilino, Rome, Italy. 10 Neonatal Pathology Unit, Istituto Giannina 
Gaslini, Genoa, Italy. 11 Neonatology Unit, Fondazione Policlinico Universitario 
A. Gemelli, IRCCS, Dipartimento Scienze della Salute della Donna, del Bambino 
e di Sanità Pubblica, Rome, Italy. 

Received: 23 May 2024   Accepted: 27 October 2024

References
 1. World Health Organization: Maternal, newborn, child and adolescent 

health and ageing, sexual and reproductive health and research. 
Making every baby count Audit and review of stillbirths and neonatal 
deaths. Geneva: WHO; 2016.

 2.  World Health Organization: Maternal Health, Maternal, Newborn, Child 
& Adolescent Health & Ageing, Sexual and Reproductive Health and 
Research. Maternal and perinatal death and surveillance and response. 
Materials to support implementation. WHO, Unicef, 2021.

 3. United Nations. Sustainable Development. The 17 Goals. Available 
from: https:// sdgs. un. org/ goals.

 4. World Health Organization. Neonatal and perinatal mortality: country, 
regional and global estimates. Geneva: WHO, 2006. Available from: 
http:// apps. who. int/ iris/ bitst ream/ handle/ 10665/ 43444/ 92415 63206_ 
eng. pdf? seque nce=1.

 5. World Health Organization. The WHO application of ICD-10 to deaths 
during the perinatal period: ICD-PM. Geneva: WHO, 2016. Available 
from: https:// www. who. int/ docs/ defau lt- source/ mca- docum ents/ 
mater nalnb/ icdpm. pdf? Status= Maste r& sfvrsn= 9470c ccf_ 2#: ~: text= 
ICD% 2DPM% 20is% 20des igned% 20to,be% 20cla ssifi ed% 20usi ng% 
20ICD% 2DPM.

 6. Allanson ER, Tunçalp Ö, Gardosi J, Pattinson RC, Francis A, Vogel JP, et al. 
The WHO application of ICD-10 to deaths during the perinatal period 
(ICD-PM): results from pilot database testing in South Africa and United 
Kingdom. BJOG. 2016;123:2019–28.

 7. Allanson ER, Tunçalp Ӧ, Gardosi J, Pattinson RC, Francis A, Vogel JP, 
et al. Optimising the International Classification of Diseases to identify 
the maternal condition in the case of perinatal death. BJOG British J 
Obstet Gynaecology. 2016;123:2037–46.

 8. Kerber KJ, Mathai M, Lewis G, Flenady V, Erwich JJ, Segun T, et al. 
Counting every stillbirth and neonatal death through mortality audit 
to improve quality of care for every pregnant woman and her baby. 
BMC Pregnancy Childbirth. 2015;Suppl 2:S9.

 9. Kurinczuk JJ, Draper ES, Field DJ, Bevan C, Brocklehurst P, Gray R, 
et al. Experiences with maternal and perinatal death reviews in the 
UK–the MBRRACE-UK programme. BJOG. British J Obstet Gynaecol. 
2014;121(Suppl. 4):41–6.

 10. MBRRACE-UK. Mothers and Babies: Reducing Risk through Audits and 
Confidential Enquiries across the UK. Available from: https:// timms. le. 
ac. uk/ mbrra ce- uk- perin atal- morta lity/ surve illan ce/.

 11. Donati S, Maraschini A, Lega I, D’Aloja P, Buoncristiano M, Manno V, 
et al. Maternal mortality in Italy: results and perspectives of record-
linkage analysis. Acta Obstet Gynecol Scand. 2018;97:1317–24.

 12. Donati S, Maraschini A, Dell’Oro S, Lega I, D’Aloja P, Regional Maternal 
Mortality Working Group. The way to move beyond the numbers: the 
lesson learnt from the Italian Obstetric Surveillance System. Annali 
dell’Istituto Superiore di Sanità. 2019;55:363–70.

 13. D’Aloja P, Salvatore MA, Sampaolo L, Privitera MG, Donati S. Perinatal 
Mortality Surveillance System Working Group. A nationwide surveil-
lance system to reduce perinatal death cases in Italy: implementing 
a population-based pilot project. EpidemiologiaandPrevenzione. 
2021;45:343–52.

 14. Salvatore MA, Salvi S, D’Aloja P, Vergani P, Bellù R, Dani C et al. Stillbirths: 
results of a pilot population-based surveillance system in Italy (SPItOSS). 
Epidemiologia & Prevenzione, 2024.

 15. Pringle M, Bradley CP, Carmichael CM, Wallis H, Moore A. Significant event 
auditing. A study of the feasibility and potential of case-based auditing 
in primary medical care. Occasional paper (Royal College of General 
Practitioners) 1995; 70; 1–71.

 16. Department of Health, London. Confidential Enquiry into Stillbirths and 
Deaths in Infancy (CESDI). Annual Report for 1 January–31 December 
1993. Part 1: summary of methods and main results. London 1995.

 17. Euro-Peristat Project. European Perinatal Health Report. Core indicators of 
the health and care of pregnant women and babies in Europe from 2015 
to 2019. 2022. Available from https:// www. europ erist at. com/ images/ 
Euro- Peris tat_ Fact_ sheets_ 2022_ for_ upload. pdf.

 18. Draper ES, Gallimore ID, Smith LK, Matthews RJ, Fenton AC, Kurinczuk 
JJ, Smith PW, Manktelow BN, on behalf of the MBRRACE-UK Collabora-
tion. MBRRACE-UK Perinatal Mortality Surveillance, UK Perinatal Deaths 
for Births from January to December 2021: State of the Nation Report. 
Leicester: The Infant Mortality and Morbidity Studies, Department of 

https://sdgs.un.org/goals
http://apps.who.int/iris/bitstream/handle/10665/43444/9241563206_eng.pdf?sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43444/9241563206_eng.pdf?sequence=1
https://www.who.int/docs/default-source/mca-documents/maternalnb/icdpm.pdf?Status=Master&sfvrsn=9470cccf_2#:~:text=ICD%2DPM%20is%20designed%20to,be%20classified%20using%20ICD%2DPM
https://www.who.int/docs/default-source/mca-documents/maternalnb/icdpm.pdf?Status=Master&sfvrsn=9470cccf_2#:~:text=ICD%2DPM%20is%20designed%20to,be%20classified%20using%20ICD%2DPM
https://www.who.int/docs/default-source/mca-documents/maternalnb/icdpm.pdf?Status=Master&sfvrsn=9470cccf_2#:~:text=ICD%2DPM%20is%20designed%20to,be%20classified%20using%20ICD%2DPM
https://www.who.int/docs/default-source/mca-documents/maternalnb/icdpm.pdf?Status=Master&sfvrsn=9470cccf_2#:~:text=ICD%2DPM%20is%20designed%20to,be%20classified%20using%20ICD%2DPM
https://www.timms.le.ac.uk/mbrrace-uk-perinatal-mortality/surveillance/
https://www.timms.le.ac.uk/mbrrace-uk-perinatal-mortality/surveillance/
https://www.europeristat.com/images/Euro-Peristat_Fact_sheets_2022_for_upload.pdf
https://www.europeristat.com/images/Euro-Peristat_Fact_sheets_2022_for_upload.pdf


Page 11 of 11Salvatore et al. Italian Journal of Pediatrics          (2024) 50:256  

Population Health Sciences, University of Leicester 2023. Available 
from:https:// timms. le. ac. uk/ mbrra ce- uk- perin atal- morta lity/ surve illan ce/ 
files/ MBRRA CE- UK- perin atal- morta lity% 20sur veill ance- report- 2021. pdf.

 19. Helps Ä, Leitao S, Gutman A, Greene R, O’Donoghue K. National perinatal 
mortality audits and resultant initiatives in four countries. Eur J Obstet 
Gynecol Reprod Biol. 2021;267:111–9.

 20. NICE. Diabetes in pregnancy: management from preconception to the 
postnatal period. London: National Institute for Health and Care Excel-
lence (NICE); 2020.

 21. American College of Obstetricians and Gynecologists. ACOG Prac-
tice Bulletin No. 190: Gestational Diabetes Mellitus. Obstet Gynecol. 
2018;131:e49–64.

 22. Brown MA, Magee LA, Kenny LC, Karumanchi SA, McCarthy FP, Saito 
S, et al. The hypertensive disorders of pregnancy: ISSHP classification, 
diagnosis & management recommendations for international practice. 
Pregnancy Hypertension. 2018;13:291–310.

 23. Born too soon: decade of action on preterm birth. Geneva: World Health 
Organization; 2023. Licence: CC BY-NC-SA 3.0 IGO. https:// creat iveco 
mmons. org/ licen ses/ by- nc- sa/3. 0/ igo/.

 24. Bonnet D. Impacts of prenatal diagnosis of congenital heart diseases on 
outcomes. Translational Pediatrics. 2021;10:2241–9.

 25. Cordier AG, Russo FM, Deprest J, Benachi A. Prenatal diagnosis, imaging, 
and prognosis in congenital diaphragmatic Hernia. Semin Perinatol. 
2020;44:51163.

 26. Ravelli ACJ, Eskes M, van der Post JAM, Abu-Hanna A, de Groot CJM. 
Decreasing trend in preterm birth and perinatal mortality, do disparities 
also decline? BMC Public Health. 2020;20(1):783.

 27. Lees CC, Romero R, Stampalija T, Dall’Asta A, DeVore GA, Prefumo F, et al. 
Clinical opinion: the diagnosis and management of suspected fetal 
growth restriction: an evidence-based approach. Am J Obstet Gynecol. 
2022;226:366–78.

 28. Kady SM, Gardosi J. Perinatal mortality and fetal growth restriction. Best 
Pract Res. 2004;18:397–410.

 29. Polin RA, Carlo WA. Committee on Fetus and Newborn; American Acad-
emy of Pediatrics Surfactant replacement therapy for preterm and term 
neonates with respiratory distress. Pediatrics. 2014;133:156–63.

 30. Wu J, Liu Z, Shen D, Luo Z, Xiao Z, Liu Y, et al. Prevention of unplanned 
endotracheal extubation in intensive care unit: an overview of systematic 
reviews. Nurs Open. 2023;10:392–403.

 31. Rowe R, Draper ES, Kenyon S, Bevan C, Dickens J, Forrester M, et al. 
Intrapartum-related perinatal deaths in births planned in midwifery-
led settings in Great Britain: findings and recommendations from 
the ESMiE confidential enquiry. BJOG. British J Obstet Gynaecology. 
2020;127:1665–75.

 32. Burgess A, van Diggele C, Roberts C, Mellis C. Teaching clinical handover 
with ISBAR. BMC Med Educ. 2020;20:459.

 33. Simeoni S, Frova L, De Curtis M. Infant mortality in Italy: large geographic 
and ethnic inequalities. Ital J Pediatr. 2024;50(1):5. https:// doi. org/ 10. 
1186/ s13052- 023- 01571-z.

 34. Simeoni S, Frova L, De Curtis M. Inequalities in infant mortality in Italy. Ital 
J Pediatr. 2019;45(1):11. https:// doi. org/ 10. 1186/ s13052- 018- 0594-6.

 35. Certificato di assistenza al parto (CeDAP) Analisi dell’evento nascita - 
Anno 2018. Available from: https:// www. salute. gov. it/ imgs/C_ 17_ pubbl 
icazi oni_ 3034_ alleg ato. pdf.

 36. Serena Donati, Paola D’Aloja, Michele Antonio Salvatore, Silvia Andreozzi, 
Maria Grazia Privitera. Implementation and validation of a perinatal mor-
tality surveillance system in Italy (SPItOSS). s.l. : Rapporti ISTISAN 20/29, 
2020.

 37. Sanità, Istituto Superiore di. EpiCentro - L’epidemiologia per la sanità pub-
blica. https:// www. epice ntro. iss. it/ itoss/ Sorve glian zaMor talit aPeri natale.

 38. Serra G, Miceli V, Albano S, Corsello G. Perinatal and newborn care 
in a two years retrospective study in a first level peripheral hospital 
in Sicily (Italy). Ital J Pediatr. 2019;45(1):152. https:// doi. org/ 10. 1186/ 
s13052- 019- 0751-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.timms.le.ac.uk/mbrrace-uk-perinatal-mortality/surveillance/files/MBRRACE-UK-perinatal-mortality%20surveillance-report-2021.pdf
https://www.timms.le.ac.uk/mbrrace-uk-perinatal-mortality/surveillance/files/MBRRACE-UK-perinatal-mortality%20surveillance-report-2021.pdf
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
https://doi.org/10.1186/s13052-023-01571-z
https://doi.org/10.1186/s13052-023-01571-z
https://doi.org/10.1186/s13052-018-0594-6
https://www.salute.gov.it/imgs/C_17_pubblicazioni_3034_allegato.pdf
https://www.salute.gov.it/imgs/C_17_pubblicazioni_3034_allegato.pdf
https://www.epicentro.iss.it/itoss/SorveglianzaMortalitaPerinatale
https://doi.org/10.1186/s13052-019-0751-6
https://doi.org/10.1186/s13052-019-0751-6

	The Italian Perinatal Surveillance System SPItOSS: insights from Confidential Enquiries
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Material and methods
	Statistical analysis

	Results
	Discussion
	Principal findings
	Strengths and limitations
	Interpretation

	Conclusions
	Acknowledgements
	References


