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ORIGINAL ARTICLE

Mode of delivery and peripartum outcome in women with heart disease
according to the ESC guidelines: an Italian multicenter study

L. Angelia, S. Fienia, A. Dall’Astaa, T. Ghia, S. De Carolisb, S. Sorrentib, F. Rizzob, A.N. Della Gattac ,
G. Simonazzic, G. Piluc, M. Benvenutid, C. Luchid, T. Simoncinid , N. Gaibazzie, G. Niccolie, D. Ardissinoe

and T. Fruscaa

aDepartment of Maternal Neonatal Medicine, University of Parma, Parma, Italy; bUOC of Obstetric Pathology, Departement of
“Scienze della Salute della Donna, del Bambino e di Sanit�a Pubblica” Fondazione Policlinico Universitario A. Gemelli IRCCS, Roma,
Italy; cObstetric Unit, Department of Medical and Surgical Sciences (DIMEC) IRCSS Sant’Orsola-Malpighi Hospital, University of
Bologna, Bologna, Italy; dUnit�a di Medicina Materno-Fetale, UOC Ginecologia ed Ostetricia University of Pisa, Pisa, Italy; eCardiology
Department, University of Parma, Parma, Italy

ABSTRACT
Introduction: The European Society of Cardiology (ESC) guidelines (GL) provide indications on
the mode of delivery in women with heart disease. However available data suggests that the
rate of Cesarean Delivery (CD) is high and widely variable among such patients. In this study,
we aimed to investigate the degree of adherence to the ESC recommendations among women
delivering in four tertiary maternity services in Italy and how this affects the maternal and neo-
natal outcomes.
Material and methods: Retrospective multicenter cohort study including pregnant women with
heart disease who gave birth between January 2014 and July 2020. Composite adverse maternal
outcome (CAM) was defined by the occurrence of one or more of the following: major postpar-
tum hemorrhage, thrombo-embolic or ischemic event, de novo arrhythmia, heart failure, endo-
carditis, aortic dissection, need for re-surgery, sepsis, maternal death. Composite Adverse
Neonatal outcome (CAN) was defined as cord arterial pH <7.00, APGAR <7 at 5min, admission
to the intensive care unit, and neonatal death. We compared the incidence of CAM and CAN
between the cases with planned delivery in accordance (group “ESC consistent”) or in disagree-
ment (group “ESC not consistent”) with the ESC GL.
Results: Overall, 175 women and 181 liveborn were included. A higher frequency of CAN was
found when delivery was not planned accordingly to the ESC guidelines [(“ESC consistent”
9/124 (7.2%) vs “ESC not consistent” 13/57 (22.8%) p¼ 0.002 OR 3.74 (CI 95% 1.49–9.74) , while
the occurrence of CAM was comparable between the two groups. At logistic regression analysis,
the gestational age at delivery was the only parameter independently associated with the occur-
rence of CAN (p¼ 0.006).
Conclusion: Among pregnant women with heart disease, deviating from the ESC guidelines
scheduling cesarean delivery does not seem to improve maternal outcomes and it is associated
with worse perinatal outcomes, mainly due to lower gestational age at birth.
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Introduction

In the last decades an increased incidence of pregnan-
cies in women with heart disease has been registered,
contributing to the rise of cardiovascular adverse
events recorded during pregnancy. Cardiovascular
events are nowadays the leading cause of maternal
morbidity and mortality [1].

The management of maternal heart disease in preg-
nancy requires a multidisciplinary approach including
different specialist, and in such context timing and
mode of delivery is of paramount importance to

improve the maternal and neonatal outcome. Recent
data support the safety and the feasibility of vaginal
birth in such patients [2–6]. The guidelines of the
European Society of Cardiology (ESC) endorse vaginal
delivery in women with heart disease as this seems
associated with improved maternal and neonatal out-
comes, while the recommendation to planned
Cesarean Delivery (CD) should be limited to obstetric
indications and specific conditions such as labor onset
under oral anticoagulant treatment, patients with
aggressive aortic pathology, acute intractable heart
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failure and in the context of severe pulmonary hyper-
tension [7–8]. Nonetheless, available data suggest that
the rate of CD in this cohort of women is extremely
variable across the countries and, most importantly,
the adherence to the ESC recommendations remains
low [9]. The aim of this study was to investigate the
degree of adherence to the ESC recommendations
among women delivering in four tertiary maternity
services in Italy and how adherence to guidelines
affects the maternal and neonatal outcomes.

Materials and methods

This was a multicentric retrospective cohort study
involving four Italian academic tertiary maternity units
(Parma University Hospital, Pisa University-Hospital,
Sant’Orsola-Malpighi Hospital of Bologna, Agostino-
Gemelli Foundation University Hospital of Rome). The
participating units all record over 2000 deliveries per
year and represent referral centers for outpatient
multidisciplinary services for the management of
high-risk pregnancies which include the availability of
a 24-h onsite anesthesiology and neonatology service.

All women with congenital and/or acquired heart
disease diagnosed before or during the pregnancy
who gave birth at one of participating units between
1 January 2014 and 30 June 2020 were considered eli-
gible for the study. From each Center women were
identified through the ICD codes reported on the
patient’s notes. Delivery prior to 22weeks of gestation
and missing data represented exclusion criteria for the
study, while cases of stillbirth were excluded from the
analysis of neonatal outcomes.

Data were collected through medical records and
patient case notes and included information concern-
ing the cardiac maternal disease as classified accord-
ing to the mWHO system (modified World Health
Organization classification of maternal cardiovascular
risk) [8], the NYHA (New York Heart Association
Classification) score at booking, the baseline and
obstetrical characteristics, pregnancy complications
including worsening of the maternal cardiovascular
function (defined as the need for hospital admission,
intensive care, surgery, deep venous thrombosis, ische-
mic events, myocardial infarction, arrhythmia, heart
failure), planned mode of delivery, the actual mode of
delivery and maternal and neonatal short-term out-
comes. In each study center, the decision regarding
the mode of delivery is taken by the multidisciplinary
team mentioned above, through a comprehensive
examination of both the cardiovascular and obstetric
features of the woman and her pregnancy. For each

case, two members of the research team (L.A. and S.F.)
evaluated whether the planned mode of delivery was
consistent or not with the ESC guidelines. As the ESC
recommends performing a CD on cardiovascular indi-
cation only in case of labor onset under oral anti-
coagulant treatment, aggressive aortic pathology,
acute intractable heart failure and/or in the context of
severe pulmonary hypertension [7–8], any other car-
diological indications to delivery by CD with no
obstetrical reason were considered not consistent with
the overmentioned guidelines. Patients were so div-
ided into the following two groups:

� Group “ESC consistent”: including all cases in which
the mode of delivery was appropriate according to
the ESC guidelines.

� Group “ESC not consistent”: including all cases in
which the mode of delivery was not consistent
with the recommendations by the ESC guidelines.

In the case of planned CD due to obstetrical rea-
sons (such as breech delivery, placenta previa, etc),
patients have been included in the “ESC consistent”
group. For cases included in “ESC not consistent,”
each participating unit was requested to specify which
of the following was the leading indication to planned
cesarean delivery: unavailability of intensive clinical
and/or instrumental monitoring during labor, cardio-
logical indication to cesarean delivery not endorsed in
the ESC guidelines.

Composite adverse maternal (CAM) outcome was
defined based on the occurrence in the six weeks after
the delivery of at least one among major postpartum
hemorrhage (>1000cc), thrombotic, ischemic or
embolic event, de novo arrhythmia, heart failure, sig-
nificant clinical worsening requiring urgent treatment,
endocarditis, aortic dissection, cardiac arrest, need for
cardiac re-surgery, sepsis, maternal death. Composite
adverse neonatal (CAN) was defined in the event of at
least one among cord arterial pH <7.00, APGAR <7 at
5min, admission to the neonatal intensive care unit
(NICU), and neonatal death.

A multivariable analysis has been performed and,
to improve the strength of the association, only the
variables significantly associated with CAN outcome
were included.

Statistical analysis

The collected data were analyzed using MedCalc and
SPSS software. The continuous variables were com-
pared using Student’s t test after evaluating their
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distribution; categorical variables were analyzed by
chi-Square or Fisher exact test where necessary. Only
the variables found to be significant in the univariable
analysis between the subgroups (p� 0.05) were
included in the multivariable logistic regression.

Results

Overall, 175 women and 181 liveborns were included
in the study; Table 1 summarizes the baseline and
obstetrical features, maternal and neonatal outcomes
of the study population. CAM outcome occurred in
11/175 (6.3%) cases and included 5 cases of major
PPH, 2 cases of de novo arrhythmia, 3 cases of worsen-
ing of the underlying disease and 1 case of sepsis.
There was no case of maternal death. Two cases of
stillbirth have been recorded. CAN outcome occurred
in 22/181 (12.1%) cases and was accounted by 3 cases
of neonatal death, 10 NICU admissions and 9 cases of
APGAR <7.

The study population in relation to the adherence
to the ESC recommendations in terms of planned
mode of delivery is shown in Figure 1. 120/175
(68.6%) women and 124/181 (68.5%) neonates were
eventually assigned to the group “ESC consistent”
(planned mode of delivery consistent with ESC guide-
lines). In this group, 74/120 women (61.6%) were
scheduled for planned vaginal delivery; among the
remaining 46/120 (38.3%) women scheduled for
planned cesarean delivery, 35/46 (76%) had a non-car-
diologic and 11/46 a cardiologic indication (24%),
which was in accordance with the ESC guidelines as
herein described: acute heart failure refractory to med-
ical therapy (3 cases), severe aortic pathology (6
cases), 1 case of labor during oral anticoagulation
therapy in a patient with a mechanical valve pros-
thesis and 1 case of critical pulmonary hypertension.
All the 55 women included in the group “ESC not con-
sistent” were submitted to cesarean delivery, which
was performed purely due to the maternal cardiac dis-
ease but not in accordance with the ESC guidelines.
No cases of unavailability of intensive clinical and/or
instrumental monitoring during labor have been
declared. The baseline characteristics of the two
groups are presented on Table 2. Among the pregnan-
cies who were managed in accordance with ESC
smaller body mass index (BMI) (25.4 ± 5.7 vs 23.4 ± 3.9,
p¼ 0.016) and nulliparity [68/120, 56.7% vs 48/55,
87.3%, p< 0.001)] and a higher prevalence of less
severe cardiac disease according to mWHO classes
were noted (class I 31.7% vs 9.1%, class II 19.2% vs
14.5%, class II–III 25.8% vs 34.5%, class III 19.2% vs

34.5%, class IV 4.2% vs 10.9%, p< 0.0001). The gesta-
tional age at delivery and the birthweight were lower
in “ESC not consistent” (36.5 wk ± 3.4 vs 38.24 ± 2.2,
p< 0.0001 and 2580± 768 vs 2975± 607 grams,
p¼ 0.032, respectively), however, no difference was
recorded in the incidence of SGA neonates [13/120
(10.8%) vs 9/55 (16.3%), p¼ 0.441]. No difference in
the incidence of CAM was noticed [8/120 (6.7%) vs
3/55 (5.4%) p¼ 0.796 OR 1.22 CI 0.34–4.43)]. The inci-
dence CAN outcome was higher in the group “ESC
not consistent” [9/124 (7.2%) vs 13/57 (22.8%)
p¼ 0.002 OR 3.74 95% CI 1.49–9.74] (Table 2).

At logistic regression analysis, the gestational age
at delivery proved to be the only parameter independ-
ently associated with the occurrence of CAN outcome
(OR 0.743, 95%CI 0.602–0.918, p¼ 0.006) (Table 3).

Discussion

Principal findings

Our study has shown that within a population of preg-
nancies at risk due to maternal heart disease the deliv-
ery plan based on the underlying maternal disease is
not in agreement with the ESC GL in over 30% of
cases. The implementation of ESC GL regarding the
mode of delivery in clinical settings does not seem to
affect the maternal cardiovascular status. Within our
cohort of women with heart disease indeed, the deci-
sion to proceed with a scheduled CD in absence of
ESC or an obstetric indication is associated with a
higher incidence of adverse perinatal events without
maternal benefits. At logistic regression analysis the
gestational age at birth proved to be the only param-
eter independently associated with worse neonatal
outcome, being earlier gestational age at delivery
more commonly in women submitted to planned CD
whom indication was not consistent with ESC
recommendations.

Comparison with previous literature

The CD rate in our study group was double compared
with the value reported in Italy among unselected
pregnant women (65.7% vs 33.2%) [10]. This data is
consistent with previous studies from other countries
[11–12]. The largest cohort of mothers with heart dis-
eases has been analyzed by Ruys et al. from the
ROPAC register, which included 1062 patients from
more than 20 countries. In this study, the CD rate
appears to be 160% higher than that of the general
population [2]. It is important to underline that the
ESC guidelines are based on experts’ opinions [5,13]
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and on the background assumption that CD should be
pursued when clinically indicated for sake of the
mother or the infant since abdominal delivery per se
increases the risk of infection, thrombosis, and post-
partum hemorrhages [14]. Some authors advocate that
in pregnant women with severe cardiac illness,

cesarean delivery may exert a protective role on the
mother [21–23]. However, there is a paucity of data on
the obstetric management of women with CHD.
Previous studies have focused mostly on the
pregnancy outcome but not on the mode of delivery
[15–18], while others have investigated this latter

Table 1. Baseline and obstetrical characteristics, maternal and neonatal outcomes of the study population.
Baseline characteristics
n� 175 patients (181 live birth, 2 stillbirth)
Age 32,6 (±5.6)
BMI 29.8 (±10.2)
Smoke 25/175 (14.3%)
mWHO Classification
I 43/175 (24.6%)
II 31/175 (17.7%)
II-III 48/175 (27.4%)
III 42/175 (24%)
IV 11/175 (6.3%)

Type of cardiopathy
Congenital complex cardiopathya 34/175 (19.4%)
Valvular disease 39/175 (22.3%)
Ischemic disease 9/175 (5.1%)
Aortic Disease 28/175 (16%)
Arrythmia 25/175 (14.3%)
Cardiomyopathy 6/175 (3.4%)
Septal Defects 31/175 (17.7%)

NYHA (Beginning of pregnancy)
I 151/175 (86.3%)
II 25/175 (14.3%)
III 0
IV 0

Comorbidities
Hypertension 9/175 (5.1%)
Autoimmune disease 13/175 (7.4%)
Diabetes (pregestational) 6/175 (3.4%)
Thrombophilic disorder 4/175 (2.3%)
Neoplasia 1/175 (0.6%)
Severe asthma/BPCO 4/175 (2.3%)

Obstetric characteristics
Medical Assisted Pregnancy 11/175 (6.3%)
Nulliparity 116/175 (66.3%)
Multiple gestation 7/175 (4%)
Obstetric complications
Hypertensive disorder 12/175 (6.8%)
IUGR 10/175 (5.7%)
Diabetes 16/175 (9.1%)
TPL/PPROM 12/175 (6.8%)
Cholestasis 3/175 (1.7%)
Stillbirth 2/175 (1.1%)
Isoimmunizzation 4/175 (2.3%)
Congenital infections 4/175 (2.3%)

Maternal cardiovascular adverse events (DVT, ischemic events, myocardial infarction, arrythmia, heart failure) 11/175 (6.8%)
Outcomes
Vaginal Delivery 61/175 (34.8%)
Operative Delivery 2/61 (3.27%)
Spontaneous delivery 59/61 (96.7%)

Cesarean section 114/175 (65.2%)
Emergent 27/114 (23.7%)
Planned 87/114 (76.3%)

Gestational age 37.7 (±2.7)
26–41

Neonatal weight 2856g (±673 g)
SGA 21/175 (12.0%)
Maternal adverse compositum outcome 11/175 (6.3%)
Neonatal adverse compositum outcome 22/181 (12.1%)
Length of hospitalization 3.9 (±2.7)
Readmission rate 6/175 (3.4%)

IUGR: intrauterine growth restriction; TPL: threatened preterm labor; PPROM: premature preterm rupture of membranes; DVT: deep venous thrombosis,
SGA small for gestational age.
aEbstein disease, Fallot disease, Transposition of Great Vessels, Holt Horam Syndrome, Anomalous Venous Return, CAV).
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aspect only for a specific type of cardiac disease
[19,20]. More recently a Canadian study by Robertson
et al. [3] including over 550 patients with heart dis-
ease supported the feasibility and safety of vaginal
delivery. In this series, the rates of CD were similar to
a matched group of over 1000 patients with no car-
diovascular problems. Moreover, adverse maternal car-
diac events at delivery were rare (2% of pregnancies)
and were not associated with the mode of delivery.
Similarly, Petrus et al. [6] reported an 89% rate of
admission to labor in a cohort of 128 pregnant
women with heart disease and an overall rate of vagi-
nal birth of 75% with no maternal or perinatal deaths.
Consistently Easter et al. [4] showed a low CD rate
(23.9%) and no case of elective CD based on the car-
diological indication on a cohort of 270 pregnant
women with heart disease: in this study, adverse car-
diac outcomes were similar between planned vaginal
birth and cesarean delivery groups, with no differen-
ces in adverse obstetric or neonatal outcomes in the
cohort overall or in the subset of women with high-
risk cardiovascular disease or a high burden of obstet-
ric comorbidity.

The results from the ROPAC register [2] also
showed comparable outcomes between women
admitted to a trial of vaginal delivery and the ones
submitted to planned CD, with no difference in mater-
nal mortality, and postpartum heart failure between
those delivered by elective CD and those delivered by
emergency CD. Some authors advocate the option of
elective CD in women with severe illness since the
avoidance of labor is supposed to play a protective
role in women with more advanced cardiac disease
[21–23]. This is in contrast with the study by Easter
et al. [4], which reported favorable outcomes after
vaginal birth even among high-risk mWHO classes. In
our series, 11 patients with mWHO class� III disease
and 2 women with an NYHA score of 2 at the begin-
ning of the pregnancy were admitted to labor and no
cardiovascular complication was recorded during and
after vaginal delivery.

A crucial point emphasized by all authors is the
need for a multidisciplinary approach and detailed
birth plan, which must take into account the specific
risk of each pregnant woman [24]. Previous studies
have focused on defining predictive risk factors of

Figure 1 Population study according to the consistency of mode of delivery with ESC Guidelines
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adverse maternal outcomes [25,26], but that was not
the aim of our study.

Interpretation of data

Although among pregnant women with cardiac dis-
ease clinicians are mostly prone to plan a cesarean
delivery due to a presumed protective role toward the
mother’s health [2,8,9], this strategy does not seem to
confer any clinical benefit to the woman and may
hence increase the risk of adverse perinatal outcome.

Notably, in none of the women who in accordance
with the ESC guidelines were allowed to reach the full
term of the pregnancy and to attempt vaginal delivery
a worsening of cardiovascular condition has been
recorded. With respect to the mode of delivery, the
ESC [7,8], and the American Heart Association [27] rec-
ommend that laboring mothers falling into the high-
risk mWHO classes should be submitted to early
instrumental vaginal delivery, as Valsalva maneuver is
forbidden is such patients. In Italy where the rate of
operative deliveries is low, and the use of forceps has

Table 2. Primary analysis: univariable comparison between “ESC consistent” and “ESC not consistent.”

n� 175 patients (181 neonates)
ESC consistent (120 pt)

[124 neonates]
ESC not consistent (55 pt)

[57 neonates] p-value

Age 32.7 (þ5.7) 32 (þ5.9) 0.638
BMI 25.4 (5.7) 23.4 (3.9) 0.016
Smoke 16/120 (13.3%) 9/55 (16.3%) 0.297
mWHO Classification
I 38/120 (31.7%) 5/55 (9.1%) 0.004
II 23/120 (19.2%) 8/55 (14.5%)
II–III 31/120 (25.8%) 17/55 (34.5%)
III 23/120 (19.2%) 19/55 (34.5%)
IV 5/120 (4.2%) 6/55 (10.9%)

NYHA �2 (beginning of pregnancy) n/tot (%) 13/120 (10.8%) 12/55 (21.8%) 0.064
Comorbidities
Hypertension 8/120 (6.7%) 1/55 (1.8%) 0.057
Autoimmune disease 11/120 (4.2%) 2/55 (3.6%)
Diabetes (pregestational) 4/120 (3.3%) 2/55 (3.6%)
Thrombophilic disorder 1/120 (0.8%) 3/55 (5.5%)
Neoplasia 0/120 (0%) 1/55 (1.8%)
Severe asthma/BPCO 1/120 (0.8%) 3/55 (5.5%)

Obstetric features
Medical Assisted Pregnancy 6/120 (5%) 5/55 (9.1%) 0.484
Nulliparity 68/120 (56.7%) 48/55 (87.3%) <0.001
Multiple gestations 5/120 (4.16%) 2/55 (3.6%) 0.99
Obstetric complications
Hypertensive disorder 8/120 (6.7%) 4/55 (7.3%) 0.190
IUGR 5/120 (4.2%) 5/55 (9.1%)
Diabetes 11/120 (9.2%) 5/55 (9.1%)
TPL/PPROM 9/120 (7.5%) 3/55 (5.5%)
Cholestasis 3/120 (2.5%) 0/55 (1.7%)
Stillbirth 1/120 (0.8%) 3/55 (5.5%)
Isoimmunization 3/120 (2.5%) 2/55 (3.6%)
Congenital infections 3/120 (0%) 1/58 (0%)

Maternal cardiovascular adverse events
(DVT, ischemic events, myocardial infarction,
arrhythmia, heart failure)

8/120 (6.7%) 4/55 (7.3%) 1

Outcomes
Vaginal Delivery 61/120 (50.8%) 0/55
Spontaneous Delivery 59/61 (96.7%)
Operative delivery 2/61 (3.3%)

Induction of labor 38/120 (31.7%) 0/55
Cesarean Delivery 59/120 (49.2%) 55/55 (100%) 0.015
Elective CD 46/59 (78%) 48/55 (87.3%)
Emergent CD 13/59 (22%) 7/55 (12.7%)

Gestational Age 38,24 (±2.2) 36,5 (±3.43) 0.0001
(28–41) (26–40)

Neonatal weight 2975g (þ607 g) 2580g (±768 g) 0.032
SGA 13/120 (10.8%) 9/55 (16.3%) 0.441
Maternal adverse compositum outcome n/tot (%) 8/120 (6.7%) 3/55 (5.4%) 0,796 OR 1.22 (0.34–4.43)
Neonatal adverse composite outcome 9/124 (7.2%) 13/57 (22,8%) 0,002
n/tot (%) OR 3.74 (CI 95% 1.49–9.74)

BMI: body mass index; IUGR: intrauterine growth restriction; TPL: threatened preterm labor; PPROM premature preterm rupture of membranes; DVT:
deep venous thrombosis, SGA: small for gestational age.
Continuous variables expressed as medium value ± SD; discrete variable expressed as n/tot (%).
T-test per continous variables; Chi-Square for discrete variables; Fisher test for values <5.
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been almost abandoned, this recommendation might
lead to a higher incidence of planned Cesarean deliv-
eries in pregnant women with CHD. Interestingly, in
the aforementioned study by Easter et al. [4] all
women admitted to labor were allowed active pushing
efforts while deterioration of maternal hemodynamic
parameters related to Valsalva maneuvers was not
noted. A more selective policy of operative delivery
based on the standard obstetric indications and not
on the presence of severe heart disease per se [28],
may enlarge the eligibility of such women for vaginal
birth.

In our series, the gestational age at birth proved to
be the only factor independently related to the com-
posite neonatal outcome and appeared significantly
lower in the group of women who were submitted to
planned CD out of the ESC guidelines. An earlier ges-
tational age at delivery in women submitted to elect-
ive CD had been reported in a previous study [2],
however, in this cohort, no difference in the occur-
rence of perinatal morbidity was recorded. Early-term
compared with the full-term delivery is acknowledged
to be associated with an increased risk not only of
perinatal complications, but also of long-term adverse
conditions in terms of autoimmune metabolic and
respiratory diseases in the offspring [29–33].

Clinical implications

Our data suggest that the clinical implementation of
ESC guidelines regarding the mode of delivery among
pregnant women with cardiac disease is desirable, as
this does not seem to impact negatively on the short-
term cardiovascular status of the mother and might
yield better neonatal outcomes. As pregnant women
with heart disease represent a relatively new cohort of
patients for obstetricians, efforts need to be done to
widespread the best knowledge and practice about
the correct management of these patients. We believe
that the implementation of the appropriate obstetric
management would require the joint work of different
specialists in the context of a multidisciplinary team,

therefore pregnant women with heart disease should
be referred to dedicated Maternity units with special
interest and expertise in this field. Furthermore, clini-
cians should be aware of the adverse impact on the
perinatal outcomes of both early timing of birth and
planned abdominal delivery when these are not clinic-
ally indicated.

Strengths and limitations

The main strength of the study is that this is to our
knowledge the first study investigating the adherence
to the ESC guidelines regarding the mode of delivery
in a large clinical setting and analyzing their impact
on short-term maternal and neonatal outcomes.

The main limitations of our study are represented
by its retrospective design and by the relatively small
number of included cases and adverse events.
Moreover, the small number of women included has
not allowed us to evaluate if obstetric management in
accordance with the ESC guidelines would impact on
the incidence of adverse maternal events which are
known to be much more rare than neonatal adverse
outcomes. Finally, the limited size of the study popula-
tion has not permitted to compare the outcome of
treatment groups (ESC vs non-ESC based) according to
mWHO classes and to NYHA score of the cardiac
disease.

Conclusion

Our study has shown that in the Italian territory, the
clinical implementation of the ESC guidelines regard-
ing the obstetric management of pregnancies with
maternal cardiac disease is still suboptimal. In these
women, the high rate of CD based on inappropriate
cardiological indications and scheduled at earlier ges-
tational ages carries a negative impact on perinatal
outcomes with no clear maternal benefit. The central-
ization of these pregnancies to highly specialized cen-
ters must be pursued to minimize the occurrence of
adverse events. Further studies are needed to confirm
the potential benefits of adopting the ESC guidelines
in the obstetric management of this cohort of
patients.

Ethical approval

The research was conducted ethically in accordance
with the World Medical Association Declaration of
Helsinki.

Table 3. Multivariatble analysis for neonatal composite
adverse outcome (CAN).

Sign.

95% C.I. per EXP(B)

Inf. Sup.

GROUP 887 164 4,778
BMI 675 867 1,097
PARITY ,648 389 4,566
mWHO CLASS 695 685 1,765
GESTATIONAL AGE 006 602 ,918
MODE OF DELIVERY 743 659 1,793
NEONATAL WEIGHT 338 999 1,000
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