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Abstract

In literature, there is a paucity of information about the management of the subsequent pregnancy after stillbirth (SB). we
undertook a systematic review of the literature focusing on the evidence for antenatal interventions with the potential to
prevent SB and we try to summarise the management of the pregnancy subsequent to a SB. The diverse interventions and
their efficacy will be reported according to the possible causes and/or conditions associated to the previous SB. Few of the
studies reported SB as an outcome and the evidence was frequently conflicting. Several interventions showed clear evidence
of impact on SB, including the scrupulous control of blood sugar by using multiple doses of insulin, frequent antenatal foetal
monitoring and timing of delivery in diabetic women; the prophylaxis with low dose of aspirin in high-risk women; or serial
sonograms for foetal growth, Doppler studies and antepartum foetal testing in women with previous growth restricted foetus.
Other interventions instead reduced know risk factors for SB but failed to show statistically significant impact on SB rate.
Overall, early access to care, at least three ultrasounds examinations, screening for the main pregnancy-related disorders and
timely delivery are the milestone of appropriate antenatal care in women with previous SB.
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Introduction

Although stillbirth (SB) is one of the most common

adverse events in pregnancy, in Western countries,

there is a paucity of information on the management

and the outcome of the next pregnancy.

Couples often experience feelings of anxiety,

failure in self-esteem and apprehension when con-

templating pregnancy after a stillborn infant and a

question commonly asked by mothers is ‘What are

the chances this could happen again?’. According to

different studies, the recurrence risk for SB is two to

10-fold increased in the next pregnancy [1]. The

prognosis varies according to the aetiology of the SB,

the gestational age at foetal death, the presence of

foetal growth restriction (FGR) and the maternal

race. Sharma et al. [2] studying the Missouri

maternal cohort data showed that the risk of SB

was almost fivefold higher in woman with a prior SB.

However, white women had a lower absolute risk for

SB recurrence than African Americans.

Instead, when the SB remains unexplained, provid-

ing a woman with prognostic information for the next

pregnancy is more difficult. Prognostic data are

limited and the largest study of pregnancy outcome

after an unexplained SB found that the risk of

recurrence was no higher than that of the general

population [3]. Other more recent studies confirmed

that a woman who has had an unexplained SB at term

has no greater risk of recurrence than controls. [4,5].

Instead, the recent ACOG practice bulletin on the

management of SB concluded that, in low-risk

women with unexplained SB, the risk of recurrence

is estimated at 7.8–10.5/1.000 with most of this risk

occurring before 37 weeks of gestation. The risk of

recurrent SB after 37 weeks is very low at 1.8/1.000.

In comparison, women with a history of a live birth

complicated by preterm FGR have a SB rate of 21.8/

1.000 in a subsequent pregnancy (Level A of

recommendation) [6].

Moreover a history of SB was associated with

significantly higher frequencies of complications in
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the next pregnancy such as placental abruption,

preterm delivery, low birth weight infants, and

preeclampsia (PE) [7,8]. There was an increased

rate of caesarean section and inductions of labour

demonstrating increased anxiety both in patients and

providers. In this review we try to summarise the

management of the pregnancy subsequent to a SB.

The diverse interventions and their efficacy will be

reported according to the possible causes and/or

conditions associated to the previous SB.

Management according to defined causes and/

or circumstances of prior stillbirth

Diabetes

One key method to prevent SB in diabetic women is to

scrupulously control blood sugar readings and achieve

euglycaemia. Many high-risk centres use a multi-

disciplinary approach including perinatologists, dieti-

cians and high-risk perinatal nursing staff to

aggressively monitor glycaemic control. Increased

monitoring is associated with fewer SB, less risk for

macrosomia, and less risk for injury to the neonate at

the time of delivery. One hallmark of aggressive blood

sugar control is the timely and intensive use of insulin,

namely in pregestational diabetic women. Multiple

doses of insulin (more than twice a day) has been

shown to provide better control of blood sugars with

decreased hyperglycaemic and hypoglycaemic epi-

sodes. Reducing extremes in blood sugar readings

may be an important tool to reduce the risk of SB [9].

Another aspect that may contribute to reducing

the risk for SB is antenatal foetal monitoring. A

mainstay of antenatal foetal surveillance is nonstress

testing (NST), with or without determinations of

amniotic fluid volume and biophysical profile. Most

centres currently use it weekly or twice/week since

28th week [9,10].

Moreover could be counselled regarding the use of

foetal movement (foetal kick counts).There is a

paucity of data to show that these measures

conclusively reduce the risk of SB in diabetic women.

However this simple non-invasive technique seems

reasonable, inexpensive, and may show other bene-

fits such as improved maternal bonding [9,10],

although increasing anxiety.

Brecher et al. [11] reported a retrospective case–

control study in which 1935 women who had all types

of diabetes experienced weekly or twice/week NSTs or

biophysical profiles. They found that women who

experienced SBs were more likely to have suboptimal

glucose control and a greater time interval from their

last foetal surveillance testing [11].

Doppler velocimetry of the foetal or maternal

vessels is a recent addition to the tools to monitor

foetal condition. As placental resistance increases,

foetal umbilical blood flow becomes increasingly

retrograde, such that reversed end diastolic blood

flow is a strong predictor of subsequent foetal death.

Bracero et al. [12] reported that the umbilical artery

Doppler velocimetry better identified diabetic preg-

nancies that ended adversely respect with NST and/

or biophysical profile. In a follow-up study [13] these

same investigators found that umbilical Doppler

velocimetry paired with haemoglobin A1C was much

more predictive of adverse pregnancy outcome.

The timing of delivery of the diabetic woman is key

to improve outcomes. Given the critical nature of

this decision, many centres developed algorithms to

aid in the decision-making process. Common in-

dications to delivery include an apparent inability to

adhere to treatment regimens, hyperglycaemia de-

spite intensive efforts to gain control, abnormal foetal

testing (NST, biophysical profiles, Doppler veloci-

metry), FGR (510% in women who have diabetes)

[14]. In insulin-treated diabetic women, apart from

reducing the risk of SB, delivery at 38 weeks may

impart other benefits, such as reduction in infant size

and a lower incidence of shoulder dystocia. How-

ever, in women with mild diet-treated gestational

diabetes, there was little evidence to support elective

labour induction [15].

Intrapartum monitoring is routinely employed in

the hopes to ensuring the best possible outcome with

the lowest risk for cerebral palsy although, unfortu-

nately, intrapartum foetal monitoring has not rea-

lised this goal [15]. However, most authorities agree

that intrapartum foetal monitoring can decrease the

risk for SB, in particular, it should be employed in

women who have diabetes, along with scrupulous

control of maternal blood sugars during the course of

labour [13].

Hypertensive disorders

During pregnancy the spiral arteries undergo a series

of vascular transformations to ensure a more than

10-fold increase in the blood supply to the inter-

villous space. The spiral arteries are converted from

small-diameter, high resistance vessels into larger-

diameter vessels with low resistance and high

compliance. Doppler ultrasonography provides a

non-invasive method for the study of the uteropla-

cental circulation. In normal pregnancy, impedance

to flow in the uterine arteries decreased with

gestation, and histopathologic studies suggest that

this is due to trophoblastic invasion of the spiral

arteries and their conversion into low-resistance

vessels. PE and FGR share similar pathophysiologic

abnormalities, such as reduced uteroplacental blood

flow, endotelial cell disfunction, and a state of imba-

lance between pro-angiogenic and anti-angiogenic

factors. These pathophysiologic abnormalities are
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presumed to be the result of a cascade of events

secondary to failure of trophoblastic invasion and

defective remodelling of the uterine spiral arteries.

Because FGR related to placental insufficiency and

PE share abnormal placentation as a common

pathway, the diagnosis of suspected FGR may

represent the initial manifestation of PE [16].

Papageorghiou et al. [17], found that abnormal

uterine artery Doppler studies at 22–24 weeks was

associated with increased rates of development of

PE, FGR and perinatal death. Allen et al. [18]

explored the frequency of hypertensive disorders in

pregnancy and the associated increase in small for

gestational age and SB in a population of 135,466

pregnancies. Adjusted analyses showed a crude

relationship between SB and hypertension in preg-

nancy (RR 1.4, 95%CI¼ 1.1,1.8), chronic hyperten-

sion (RR 2.4, 95% CI¼ 1.2,5.1) and chronic

hypertension with superimposed PE (RR 4.4,

95%CI¼ 2.2,8.8) [18].

Such associations are extremely interesting

although they cannot be interpreted as truly causes

of death as in the case of Wigglesworth and Aberdeen

classification, rather, hypertensive disorders has to be

considered a risk factor [19]. Women with a history

of previous PE are at increased risk of PE recurrence

as well as for other adverse pregnancy outcomes,

such as placental abruption or SB. The recurrence of

PE is additionally increased in women with throm-

bophilia therefore linking the different risk factors

[20]. The magnitude of this risk is dependent on

gestational age at time of disease onset, severity of

disease, and presence or absence of pre-existing

medical disorders. It remains to be demonstrated if

recurrence of PE is associated with recurrence of SB.

However, the objective in the management of these

patients is twice: to reduce risk factors by optimising

maternal health before conception and to detect

obstetric complications as early as possible. A

rational approach includes: preconception evaluation

and counselling, early antenatal care, first-trimester

ultrasound examination for accurate dating and

establishing foetal number, frequent monitoring of

maternal-foetal well-being, home blood pressure

monitoring and timely delivery. For patients with a

prior pregnancy complicated by PE with FGR, we

recommend serial ultrasound evaluation of foetal

growth and amniotic fluid volume. The development

of severe gestational hypertension, FGR, or recurrent

PE therefore requires maternal hospitalisation [16]

Several approaches have been explored to prevent

PE recurrence. Unfortunately, supplementation with

fish oil or other prostaglandin precursor [21],

vitamin C and E therefore [22,23] have been shown

to be ineffective in the prevention of recurrent PE

and are not recommended at present, as well as the

use of antihypertensives [23].

The Cochrane review shows a reduction in PE,

and in maternal death or severe morbidity, in women

who used calcium supplementation during preg-

nancy, (with a minimum dose of 1 g/day), namely for

those with low dietary intake. However there was no

overall effect on the relative risk of SB or baby death

before discharge from hospital (10 trials, 15,141

women: RR 0.89, 95%CI¼ 0.73,1.09) [24].

A recent Cochrane analysis of antihypertensive

drug therapy for mild to moderate hypertension

during pregnancy reviewed 40 studies; 24 of them

comparing antihypertensive drug with placebo or no

antihypertensive drug. The authors reported a

halving in the risk of developing severe hypertension

(RR 0.52; 95%IC 0.41,0.64) with no difference in

the risk of developing PE or proteinuria (RR 0.99)

[25].

The impact of various pharmacological agents on

perinatal outcomes and SB is unclear and further

studies are needed to define optimal approaches for

the prevention and treatment of hypertension in

pregnant women. Despite the wealth of studies and

information available on the impact of anti-hyper-

tensive therapy on maternal outcomes, there is no

evidence that these drugs reduce the risk of SB [26].

Examining the effectiveness of low-dose aspirin in

preventing perinatal death and PE, the Cochrane

review suggests that such antiplatelet agent, has

small-moderate benefits when used for prevention of

PE [27], but no effects on perinatal death in general

population. Coomarasamy et al. [28] performed a

meta-analysis on the effectiveness of aspirin prevent-

ing PE in women at high risk (previous history of PE,

chronic hypertension, diabetes and renal disea-

se).This review showed a significant benefit of

aspirin therapy in reducing perinatal death (OR

0.79, 95% CI¼ 0.64,0.96) and PE (OR 0.86, 95%

CI¼ 0.76,0.96). However there are not data on the

relative contribution of SB to perinatal death. Aspirin

was also associated with a reduction in rates of

spontaneous preterm birth (OR 0.86, 95%

CI¼ 0.79,0.94), and an increase of 215 g in mean

birth weight (weighted mean difference 215, 95%

CI¼ 90, 341).Thus meta-analysis concluded that,

given the importance of its outcomes and the safety

and low cost of aspirin, such prophylaxis should be

considered in women at high risk because of history.

The intake of 75–100 mg of aspirin daily should be

started before 20th week of gestation, probably at

12th week, when the trophoblastic invasion was not

yet completed [28]. The impact of anti-platelet

agents on risk of SB is less convincing, although

the analysis shows a slight trend in the direction of

benefit [26].

Despite an increasingly common belief, there are

very few data supporting thrombo-prophylaxis with

heparin for the prevention of recurrent adverse
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perinatal outcome. Just recently, a small randomised

controlled trial performed in women at risk because

of previous perinatal complications, reported that

heparin treatment was found to reduce recurrence of

adverse obstetric outcome, including SB [29].

In women where SB was previously associated

with an hypertensive disorder the evidence of a

worsening of maternal/foetal antenatal conditions

(blood-flow resistances in umbilical artery, non

reassuring NST, onset of significant proteinuria,

etc.) beyond 34 weeks of gestation should be

considered an indication for delivery given the

increased risk of foetal death, maternal morbidity

and abruptio placentae. In all other women with mild

pregnancy hypertension some authors would con-

sider delivery at 39 weeks of gestation in the absence

of other maternal or foetal complications [16].

Antiphospholipid syndrome

Patients with circulating antiphospholipid antibodies

(aPL), notably lupus anticoagulant (LAC) or antic-

ardiolipin antibodies, and trombosis, a pregnancy

loss or both, are diagnosed as suffering of antipho-

spholipid antibodies syndrome (APS). APS diagnosis

requires at least one laboratory and one clinical

criteria [30].

A plausible explanation for foetal losses in APS is

thrombosis of the uteroplacental vasculature and

placental infarction. That aPL are prothrombotic is

supported by research indicating that these antibo-

dies among others can bind and activate platelets and

endothelial cells, inhibit fibrinolysis and may inter-

fere with the protein C pathway [31].

Because aPL are a risk factor for pregnancy loss,

dysmaturity and PE and since ‘tender-loving care’

improves pregnancy outcome in women with un-

explained recurrent miscarriage, intense materno-

foetal monitoring should always form the basis for

management of pregnancy in APS women. This

includes frequent antenatal controls, continuity of

the care providers, frequent obstetric ultrasound

scans, monthly Doppler velocimetry of the umbilical

arteries from 16 weeks of gestation, and weekly NST

starting at 24 weeks [32].

Current recommendation are that women with

APS and without history of thrombosis should

receive low-dose of aspirin (0.1 g/day) and prophy-

lactic dose of low molecular weight heparin

(LMWH) (5000 UI twice/day) during the preg-

nancy. This management strategy is documented

by small well-controlled prospective studies and is

now recommended by the American College of

Chest Physicians ACCP (grade 1A recommenda-

tion). The treatment is stepwise: starts with aspirin

before conception or at positive pregnancy test and

adds heparin either with a positive pregnancy test or

when foetal heart activity was demonstrated. The

treatment should continue untill 6 weeks after the

delivery [31]. Frank and Witter [33] recommend

LMWH 5000 UI twice/day and 81 mg of low dose of

aspirin per day. Postpartum, many haematologists

recommend continuous 81 mg of aspirin per day

indefinitely and continuous heparin for 6 weeks

postpartum [33].

In patients with a history of thrombosis, full

anticoagulation is indicated and should be done with

heparin or low-molecular-weight heparin. Subcuta-

neous injection of either unfractionated or low-

molecular heparin may be used. In the third

trimester, unfractionated heparin will need to be

used at an 8-h injection intervals to maintain

therapeutic levels as half-life decreases in pregnancy.

The target for anticoagulation with unfractionated

heparin is an activated partial thromboplastin time

with international normalised ratio of 2.5 [33].

Corticosteroids give no additional benefit and

should be administered only to women with APS

secondary to systemic lupus erythematosus or

women with APS and severe thrombocytopenia. In

thrombotic APS patients on oral anticoagulants, it is

advised to switch from oral anticoagulants to

adjusted dose of heparin (LMWH) either before

conception or with a positive early pregnancy test

and to resume oral anticoagulant therapy postpartum

[32].

Comparing active treatment trials with no treat-

ment trials, Tulppala [34] showed no benefit of

aspirin over placebo in 12 patients with APS and a

history of recurrent foetal loss. Laskin’s [35] trial of

88 patients showed active therapy appearing worse

than no therapy, and Pattison’s [36] trial of 40

patients comparing aspirin to placebo also showed no

advantage. Cowchock’s [37] study of 19 patients also

showed no advantage of aspirin vs. usual care.

In the obstetric aPL patient, low-dose aspirin plus

heparin (*10,000 U/day) is recommended but the

evidentiary basis for this is not strong and is driven

primarily by the results of a single trial [38] with low-

dose aspirin as control. In this 90– patient unblinded

study, pregnancy loss was 13/45 (29%) with heparin

plus aspirin vs. 26/45 (48%) with aspirin alone. All

but 4 of the 39 losses occurred in the first trimester

(OR of pregnancy loss 0.50; 95%CI¼ 0.30,0.84).

Considering that no treatment/supportive care is

associated with good outcomes, the need for

pharmacological intervention seems doubtful; more-

over, no studies consider a foetal loss 420th week

separately.

Inherited thrombophilia

Several studies, examining the association between

inherited thrombophilia and adverse reproductive
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outcomes, such as SB, have been performed.

However, there are no clear conclusions to be drawn

from these studies. Some show a positive relationship

between thrombophilias and adverse outcomes,

whereas others show no association.

Lockwood [39] showed that thrombophylias have

been associated with a 3.6-fold increased risk of SB

in a general population. The last meta-analysis of 31

studies, factor V Leiden mutation was associated

with late non-recurrent foetal loss (OR 3.26,

95%CI¼ 1.82,5.83), prothrombin G20210A gene

mutation (OR 2.30, 95%CI¼ 1.09,4.87) and protein

S deficiency (OR 7.39, 95%CI¼ 1.28,42.63). How-

ever the definition of late non-recurrent foetal loss

varied among studies ranging 14–22 weeks of

gestational age. Methylenetetrahydrofolate mutation

associated with hyperhomocysteinaemia, protein C

deficiency, and antithrombin III deficiency were not

associated with pregnancy loss in this meta-analysis

[40].

It is important to be cautious when attributing

foetal death to thrombophilia in women who test

positive for such condition. Thrombophilia is a

condition quite common in normal individuals,

namely of caucasian etnicithy. Indeed, prospective

studies failed to demonstrate an association between

factor V Leiden mutation and foetal death, and

Gonen et al. did not find either an association

between unexplained third-trimester intrauterine

foetal death and inherited thrombophilia [41,42].

Thrombophilia is more likely to contribute to a foetal

death if there is objective evidence of placental

insufficiency (FGR, abnormal blood flow, placental

infarction or placental abruption).

Clinicians are often faced with the difficult

situation of what to do with a woman with a previous

adverse pregnancy outcome, such as SB, who tested

positive for thrombophilia. Gris et al. [43] performed

a small multicentre randomised controlled trial in

160 thrombophilic women (Factor V Leiden, pro-

thrombin mutation or protein S deficiency) with one

prior pregnancy loss at more than 10 weeks. All

women received 5 mg folic acid daily preconcep-

tionally and were randomised to low dose of aspirin

(100 mg/day) or enoxaparin (40 mg/day) at 8th

week. The use of enoxaparin, a LMWH, was

associated with a significantly improved OR for live

birth i.e. 86% in the enoxaparin group compared

with 29% in low dose of aspirin group (OR 15.5,

CI¼ 95% 7.34, p5 0.0001). The improvement in

live birth rates with enoxaparin was similar for each

thrombophilia. Lower birth weight occurred in 10%

of women treated with LMWH and in 30% of

women treated with low dose of aspirin. Brenner

et al. [44] reported that the percentage of live births

in women with inherited thrombophilia and recur-

rent early pregnancy loss increased from 20% with-

out therapy to 75% following treatment with

LMWH.

Bloomenthal et al. [45] wrote a summary of

published documents outlinking expert opinion on

possible management strategies in these women, that

is treatment with LMWH (either Enoxaparin 40 mg

or Deltaparin 5000 UI sc once/day or twice/day)

during pregnancy followed by warfarin for 6–12

weeks in the post-partum.

Similarly the ‘Consensus Report and recommen-

dations for prevention and treatment of venous

thromboembolism and adverse pregnancy outcomes’

made from the Pregnancy and Thrombosis Working

Group said that women with a moderate risk

assessment (women who had a history of adverse

obstetric outcome such severe PE, IUGR 55th

percentile or foetal loss at �20 weeks) should do an

antepartum therapy with enoxaparin 4.000 UI sc

once/day or delteparin 5.000 UI sc once/day to

prevent a recurrence of adverse obstetric outcome

[46]. Despite such expert recommendations the

evidence is totally lacking. There are several ongoing

international trials on the efficacy of prophylactic

treatment of asymptomatic carriers with a previous

adverse obstetric outcome.

Foetal growth restriction

Foetal growth restiction (defined as an extimated

foetal weight 510th percentile) is the single largest

category of conditions associated with SB (43%) and

is found in the majority of the cases previously

considered unexplained [47]. Improved antenatal

detection of FGR is crucial to having a positive

impact on SB prevention. In up to 75% of

pregnancies, FGR may be missed and it is incorrectly

diagnosed about 50% of the time. As a consequence,

the required antenatal surveillance is not performed,

and timely delivery of the foetus from an unfavour-

able intrauterine environment is not done increasing

the risk of SB. The management of preterm FGR is

major clinical challenge. Balancing the risk of a

potential SB against the one of a (severe) prematurity

with expected neonatal morbidity and mortality is

difficult. Based on the literature, Doppler velocime-

try is useful in pregnancies complicated by FGR with

improved management and timing of delivery of

preterm foetuses. There is a natural progression of

findings in Doppler studies in FGR. Initially, there

are abnormal umbilical artery flare reflecting in-

creased resistance in placental vessels. Absence of

reversal of end diastolic velocities in the umbilical

artery represents further deterioration. Subsequently,

there is blood flow redistribution resulting in ‘brain

sparing’, which is reflected in abnormal middle

cerebral artery flare. With further deterioration, there

is cardiac failure with retrogade flow in the venous
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circulation resulting in abnormal venous Doppler

studies. The final steps manifests in central nervous

system damage with abnormal NST or biophysical

profile and then foetal death [48].

Therefore, in women who had a previous SB

associated with FGR a close antenatal surveillance

should be performed. It includes: serial sonograms

for foetal growth and Doppler studies, (starting at 28

weeks of gestation, usually to every 2–4 weeks) in

conjunction with other tests of foetal well-being

(foetal kick counts, twice/week NST and amniotic

fluid index or biophysical profiles) in the manage-

ment and timing of delivery [49].

In a randomised controlled trial (The GRIT

study) pregnant women with foetal compromise

between 24 and 36 weeks with abnormal umbilical

artery Doppler waveform and clinical uncertainty

whether or not indicate immediate delivery were

included. The interventions were ‘immediate deliv-

ery’ versus ‘delay until the obstetrician is no longer

uncertain’. Out of 548 women recruited, outcomes

were available on 547 mothers. The median time-to-

delivery intervals were 0.9 days in the immediate

group and 4.9 days in the delay group. Two SB

occurred in the immediate group versus 9 in the delay

group whereas the neonatal death were 23 in the

immediate group versus 12 in the delay group. The

total deaths prior to discharge were similar in the two

groups: 29 (10%) in the immediate group and 27

(9%) in the delay group (OR 1.1, 95%IC 0.61,1.8)

[50].

According to the latest ACOG bulletin, the timing

of delivery in the growth-restricted foetus should be

individualised and it becomes mandatory when there

is a non-reassuring foetal assessment or a complete

cessation of foetal growth demonstrated with ultra-

sounds over a 2–4 week interval [49]. However, the

evidences that SB recurrence could be reduced with

such a management are not available.

Suboptimal care

Stillbirth rates have substantially decreased over the

last decades and one reason is the improved perinatal

care. Saastad et al. [51] explored a population of 356

SB (422 weeks of gestation) in 2 Norwegian

countries, 31% of them born to non-western women.

Sub-optimal care was identified in 37% of deaths

and non-western women had both increased risk of

SB (OR 2.2; 95%CI¼ 1.3,3.8) and an increased risk

of sub-optimal care (OR 2.4; 95%CI¼ 1.5,3.9). A

common failure in antenatal care for both groups was

undiagnosed/inadequate management of FGR or

decreased foetal movements. Non-western women

were less prone to attend the programme for

antenatal care and/or to follow recommendations

from health professionals. Moreover inadequate

communication was documented in half of them.

Thus, possibilities for improvements include a

reduction of language barriers, timely diagnosis and

management of growth restriction in addition to an

adequate intervention in complicated vaginal births.

The association between socioeconomic disadvan-

tage and SB were analysed in a case–control study

leaded in Sweden. Women with social deprivation

(non-specialised skilled worker), comparing with

leading class women, have an increased risk of SB

(OR 2.2, IC95% 1.3,3.7) [52]. Moreover, an

observational survey performed in Wales showed a

significant association between SB, infant mortality

and a low socioeconomic status (RR 1.53, IC95%

1.35,1.74). It’s interesting, points out that the social

disvantage wasn’t significantly associated with early

neonatal and intrapartum mortality, while it was

associated with SB and sudden infant death [53].

One of the most important perinatal death survey

is the Confidential Enquiry into Maternal and Child

Health (http//www.cemach.org.uk) [54] that is com-

posed by a multidisciplinary group (gynaecologist,

midwifes, neonatologyst, anatomopathologyst, fa-

mily physicians). This group expresses an opinion

on the quality of medical care provided. In Table I

there is a description of specific suboptimal care

occurring in cases of SB.

The most frequent conditions is the lack of FGR

diagnosis and/or the inappropriate management in

non-western women, caused by difficulties in verbal

communication [54]. In our reality this is an

important and increasing phenomenon since the

latest report of delivery assistance showed that about

25% of pregnant women are migrants [55].

Management according to the presence of risky

behaviours

Several unhealthy behaviours have been reported as

risk factors for SB. Some of them could be modified

through appropriate counselling and/or health pro-

motion campaigns.

Obesity

Several epidemiologic studies have reported an

increased risk of SB among obese women when

compared with normal-weight subjects. A recent

meta-analysis showed that the odds of SB were 1.47

(95% IC 1.08,1.94) and 2.07 (95% IC 1.59,2.74)

among overweight and obese pregnant women,

respectively [56]. This increased risk seems related

to the undiagnosed diabetes mellitus or glucose

intolerance or other unrecognised factors that

are associated with obesity during pregnancy. More-

over, obesity increases risk of hyperlipidaemia,

which reduces prostacyclin secretion and enhances
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peroxidase production allowing to vasoconstriction

and platelet aggregation. Obese pregnant women

also have more apnea-hypoxia events, and more

episodes of oxygen desaturation during sleep have

been reported, respect with normal weight women.

Such episodes could reduce blood/oxygen supply to

the foetus, a factor that increases the risk of SB. It has

been also proposed that thinner women may better

perceive a decrease of foetal movements than heavier

women do, and this fact would enable timely medical

treatment. Thus, given the numerous other benefits

of weight reduction, obese women should be

encouraged to undertake a weight reduction pro-

gramme before attempting a subsequent pregnancy

after SB [56].

Smoking

Through several literature surveys it is revealed that

pregnancy in smoking women has an increased risk

of SB, and all the studies reported that this effect is

dose-related. The majority of these studies consid-

ered as a cut-off, an use of 1–9 cigarettes/day and

more than 10 cigarettes/day [57,58]. Smoke de-

creases foetal oxygenation through raised blood

carboxyhaemoglobin, whereas nicotine reduces pros-

tacyclin secretion which results in vasoconstriction,

platelet aggregation and decreased foetal blood flow

[59].

Stopping smoking in the first trimester seems to be

enough to reduce the association between SB and

smoke [59]. Moreover, women who stop smoking

habit in the subsequent pregnancy show the same

risk of SB as reported in non-smoking women (OR

1.02, IC95% 0.79,1.30). On the other hand, women

who continue to smoke have an increased risk for SB

(OR 1.35, IC95% 1.15,1.58) [60]. Moreover, a

meta-analysis of 13 observational studies showed

that smoking in pregnancy increased the risk of

placental abruptio (OR 1.9, IC 95% 1.8,2.0) possibly

due to an increased oxidative stress and production

of free radicals [61]. Smoking is also associated with

an increased risk of placenta previa (RR: 1.5 to 3)

because it’s related to a condition of chronic hypoxia

that seems to lead to an increased placental extension

and to its possible anomalous localisation [62].

Finally, the relation between smoking and FGR is

dose related with a reversal of the effect when women

stops such unhealthy behaviour [61]. It therefore

seems evident that smoking could negatively inter-

fere with several factors increasing the risk of SB.

Although specific data are lacking, refraining from

such unhealthy behaviours reasonably expected to

reduces recurrence.

Coffee and alcohol

Caffeine is absorbed to the gastrointestinal tract,

crosses placenta and reaches foetal tissues including

nervous central system. It seems that caffeine

induces an increase of catecolamines which leads to

a vasoconstriction of the utero-placental bed and the

subsequent foetal hypoxia. Moreover, caffeine has a

direct effect on the cardiovascular system inducing

foetal tachycardia and arrhythmia [63]. However,

data on the association between SB and caffeine use

are controversial. In a cohort prospective study

Wisborg et al. [59] showed a significant increase of

SB risk (4 28 weeks of gestation) in women drinking

more than eight cups of coffee a day (caffeine:

800 mg/day) [64]. However, no data support the fact

that reduction on cups of caffeine consumption

could reduce recurrence of SB.

Also for alcohol consumption literature data are

controversial as far as its impact on SB. An important

prospective study performed in Denmark on a

population of 24.768 pregnant women reported that

the use of more than five drinks/week increased the

Table I. Nature of inappropriate care (modified from the 54).

Risk identification – Failed recognition of high risk condition

at the moment of care giving

Foetal growth – Non appropriate foetal growth

monitoring

– Absence of diagnosis of foetal growth

restiction

– Defect of management of foetal growth

restriction

Foetal

movements

– Defect of management of foetal

movement decrease

– Absence of explanation about importance

in foetal movements changing

– Reduction of foetal movements reported

by women only after delivery

Clinical

management

– Defect in management of women with an

high risk personal anamnesis

– Defect in management of hypertension/

proteinuria

– Absence of a definited health care plan

– Defect in management of NSTs prenatal

changing

– Defect in prescription or repeat oral

glucose tollerance test

– Inadequate management of diabetic

pregnant women

– Inadequate involvement of medical staff

in health care assistance plan

Communication – Lacking in communication

– Lacking both in oral and written

comunication

Life style – Smoking

– Lacking in obstetric controls during the

pregnancy

Post-partum – Inadequate screening after the foetal

death

– Post-mortem: lack of foetal tessutal

samples posting and low qualityof these

samples

Management pregnancy after stillbirth 1079



risk of SB (OR 3.65, IC 95% 1.47,9.07). The

association between alcohol and SB has been related

to an increased production of prostaglandins E, with

placental blood-flow reduction and hypoglycaemia.

[65]. However, no data support the fact that

refraining from alcohol during pregnancy could have

an impact of SB recurrence.

Management in the case of totally unexplained

stillbirth

The management of pregnancy after an unexplained

SB causes great anxiety in women, their partners and

families, and their obstetric providers, indeed. Are

the subsequent pregnancies of women who have

suffered an unexplained SB managed differently

from those of other women? To answer this question

Robson et al. [66] send a postal survey to Australian

Obstetricians, addressing their management in a

scenery of subsequent pregnancy after an unex-

plained SB at term. One quarter of respondents

would initiate ‘kick counting’ before 34th weeks of

gestation, the remainders by 36th weeks. Surveil-

lance with NST would be initiated by one-third

before 34 weeks, the remainders between 34 and 36

weeks. Regular ultrasound surveillance (for foetal

growth, amniotic fluid index and Doppler umbilical

flow assessment) was advocated by 87% of respon-

dents; out of them, the half said that should be

started at 25–28 weeks of gestation and the

remainders said starting at 29–32 weeks. The

majority of respondents indicated a frequency of

two tests a week. Elective induction of labour at 38

weeks or at the same gestation age of the previous SB

would be offered by the majority of care-givers. A

minority would offer induction 1 week before the

gestation of the previous SB. One-third would offer

an elective caesarean delivery to her patient.

In women with unexplained SB, maternal assess-

ment of foetal movement or foetal kick counts could

be started at 28 weeks of gestation. In some studies

women had to count foetal movements for 1 h three

times/week while in other studies women who count

fewer than 10 movements/10 h for two successive

days were instructed to alert their care provider. A

pilot study was performed to validate a protocol in

which the patient was instructed to record the

elapsed time required to appreciate 10 foetal move-

ments. The mean time interval was 20.9+ 18.1 min.

Patients in whom 2 h elapsed without counting 10

foetal movements were reported to delivery unit for

further evaluation. During a 7-month control period,

when no formal foetal movement assessment was

done (2519 deliveries), the foetal mortality rate was

8.7 per 1000 births. During a next study period

(1864 deliveries) the foetal mortality was 2.1 per

1000 and the number of antepartum tests increased

by 13%. Interventions for suspected foetal compro-

mise prompted by inadequate foetal activity tripled,

resulting in a drop in foetal mortality among patients

with decreased movement from 44 to 10 per 1000.

This study showed that the count-to-10 foetal

movement screening programme is simple and

effective in reducing the foetal mortality rate [67].

However, in a recent meta-analysis Froen et al. [47],

shows that there is no evidence that any absolute

definition of reduced foetal movements is of greater

value than maternal subjective perception in the

detection of intrauterine foetal death of foetal

compromise. Further investigation is required to

determine an effective method of identifying patients

with reduced foetal movements and to determine the

best subsequent management [68].

Despite the lack of conclusive evidence of effec-

tiveness as a surveillance technique for predicting SB

[69], most clinicians recommend that women with a

previous SB monitor foetal assessment and those

reporting decreased foetal movement would have

follow-up and foetal surveillance.

Timing of delivery

While in pregnant women with previous SB asso-

ciated with FGR, it indicates performing serial

sonograms for foetal growth and Doppler studies

every 2–4 weeks, repeating antepartum foetal testing

weekly (traditional biophysical profile and NST) and

resolving to delivery when there is a non-reassuring

foetal assessment or a complete cessation of foetal

growth assessed with ultrasounds over a 2-week

interval [49], in women with previous unexplained

SB, antepartum testing and timing of delivery are

undetectable.

Reddy et al. [48] reported that ante-partum foetal

testing, such as twice weekly NST and amniotic fluid

index or biophysical profiles, may be initiated at 32

weeks or 1–2 weeks before the gestational age of the

previous SB. Moreover this review indicated that

timing of delivery should be discussed with the

couple and depends on maternal anxiety and cervical

ripeness and elective induction at 38–39 weeks or

earlier and provide support and reassurance to a

couple could be appropriate [48].

Smith and Fretts [70] said that, in high-risk

pregnancy, as a women with previous SB, the use

of umbilical artery Doppler flow velocimetry is

justified because it seems to reduce overall perinatal

mortality [71]. Moreover, about timing of delivery,

they proposed to schedule delivery of women who

are considered at high risk of SB, irrespective of the

results of foetal assessment. The primary approach is

a routine induction of labour beyond term because

the risk of antepartum SB increases from one per

2000 women per week at 37 weeks, to one in 500 at
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42 weeks, and one in 200 by 43 weeks [72]. In

women with a previous SB, because of the difficulty

in doing adequately powered studies, there are no

data from randomised trials that directly support

routine delivery. However, these interventions might

be justified on the basis of epidemiological evidence

of an increased risk of foetal death and by the very

low risk of neonatal death associated with delivery at

term [70]. Thus, this review is concluded by saying

that elective delivery at 37–38 weeks would be

proposed because it represents an intervention that

should prevent placentally related losses but which

carry a low risk of neonatal death.

Conclusions

The availability of few randomised clinical trials

coupled with the overall acknowledged uncertainty

in defining causes of SB did not allow us to prepare

a ‘systematic review’, as defined by the EBM.

Nonetheless, we reviewed the studies, reviews and

recommendations published in English language in

order to collect any information useful for the

management of the next pregnancy after a SB. Such

limitation should be taken into account when

reading this review. However, we hope that despite

the lack of scientific guidelines as the outcome, our

efforts would help all those clinicians who have no

scientific resources to afford such a tremendous

responsibility as to help a pregnant women having

had a stillborn.

Anyway, we summarised the (few) evidences for

the management of such pregnancies in Table II.

Overall, appropriate antenatal care is the milestone

to better support and protect pregnant women in

order to have a successful outcome. They include

early access to care, offer of at least three ultrasounds

examinations, screening for the main pregnancy-

related disorders and timely delivery. Moreover,

caring for has a tremendous psychological impact

and such ‘placebo effect’ is an added value of every

patient-physician relationship. On the other hand,

pharmacological interventions seem of little help

except few defined conditions.
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