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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.
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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 Sanita — 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

Notified perinatal deaths
n=830
Antepartum deaths: n=484
Intrapartum deaths: n=36
Neonatal deaths: n=310 (156 228 gestational weeks)

Perinatal deaths selected and potentially
considered eligible for Regional and National
Confidential Enquiries
n=110
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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 (#=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

16 cases excluded:
9 casesdid not meet all SPItOSS protocol criteria
7 cases had incomplete clinical documentation
to assess the cause of death and avoidability

Perinatal deaths selected and eligible for
Regional and National Confidential Enquiries
n=94

94 cases
Antepartumdeaths:n=5
Intrapartumdeaths:n=19

Neonatal deaths:n=70

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.
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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 1712

preterm rupture of membranes 1/12

maternal diabetes, including gestational diabetes 112

non-maternal associated condition 112
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 53
Foetal blood loss 11
Maternal and placental related conditions:

other membrane complications 171
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 172
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 20 286
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 15 214
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 13 186
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 1713
not specificied maternal conditions 1/13
Congenital malformations, deformations and chromosomal abnormalities 9 129

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)
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Cause of death and maternal and placental related conditions

other forms of placental separation and haemorrhage
chorioamnionitis
polyhydramnios/oligohydramnios
pre-eclampsia/eclampsia

Disorders related to fetal growth

Maternal and placental related conditions:
gestational hypertension

Other neonatal conditions

Maternal and placental related conditions:
preterm labor and delivery
pre-eclampsia/eclampsia
non-maternal associated condition

Other conditions

Maternal and placental related conditions:
non-maternal associated condition

Not identifiable causes

Total

1/5
1/5
1/5
1/5

11

2/4

1/4

1/4

2/2

70 100.0

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

Nature of the detected inappropriate care

n %

Failure to recognise a problem at admission/before labour
Delayed/inappropriate diagnosis
Poor/inappropriate surveillance
Abnormal CTG
Delays in communication among health professionals
Failure to recognise a problem during labour
Abnormal CTG or meconium
Failure to act appropriately during labour
No CTG performed despite indications
Poor quality CTG
Uterine stimulation despite adverse effects on fetal heart rate
Delays in communication among health professionals
Failure to act appropriately after labour
Delayed/inappropriate neonatal resuscitation
Poor/inappropriate neonatal surveillance
Failure to act appropriately during Cesarean Section
Incorrect type of anestesia
Delay in fetal extraction/improper extraction
Failure in healthcare organization
Inadequate hospital level of care
Delay in organizing Cesarean section (operating room unavailability)

Delay in organizing Cesarean section (difficulty in calling the second surgeon)
Delay in organizing Cesarean section (difficulty in calling the anesthetist)
Delay in organizing Cesarean section (unavailability of neonatologist)

Total instances of failures or delays

— w U1 N U

2.1

7 14.6

o s W N

o

20.8

6.3

- N W O N

~

14.6

[

48 100.0

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

Obstetric Care

Fetal Growth Screening
Conduct appropriate ultrasound
scans to monitor growth and

determine optimal delivery timing

Premature Rupture of Membranes
Limit unnecessary visits and provide
proper fetal surveillance during labor

Maternal Monitoring During Induction
or Spontaneous Labor

Complete partogram thoroughly to track
labor progression and excessive uterine
activity

Resuscitation

provide a detailed description of the
sequence of neonatal resuscitative
maneuvers

Unplanned Endotracheal Extubation
Ensure secure fixation and continuous
care of the endotracheal tube to
prevent accidental extubation

Apgar Score
Accurately assess clinical parameters
to calculate the Apgar score
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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

M, g t of Diabet

and Hypertensive
Disorders in Pregnancy

Optimize medication choices, dosages,

and referrals for appropriate hospital care

Fetal Monitoring

Identify pathological
cardiotocographs quickly and
intervene promptly

Cesarean Section (CS)

Follow indications and perform
urgent or emergent CS at the
appropriate time

Neonatal Care

Surfactant Replacement Therapy
Use surfactant according to
guidelines, including indications
and administration methods

Perioperative Care in Neonatal Surgery
Stabilize neonates effectively before
surgical procedures

R, z e R, Aeti
g-in |

Educate mothers on key warning signs
for seeking neonatal assistance

Healthcare Facility Organization

Clinical Documentation

Maintain clear and thorough medical records for comprehensive patient care
Communication

Ensure effective and precise communication with colleagues, especially during clinical
handovers

Emergency Neonatal Transport Service (STEN)

Provide adequate transport with skilled staff and essential equipment for ventilatory
support, oxygen saturation monitoring, potential passive hypothermia, and nitrous oxide

therapy. Avoid transport-related delays
Anat. Sl I E P

g
Share validated information on regulatory requirements across all healthcare facilities
and ensure good communication with parents

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
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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
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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
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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].
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