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INTRODUCTION

Gestational diabetes mellitus (GDM) is the most 
common complication of pregnancy, and it is de-
fined as a glucose intolerance of varying degree that 
develops in the second or third trimester of pregnan-
cy and it generally resolves after delivery [1].
GDM is associated with an increase of maternal-foe-
tal morbidity as well as short- and long-term com-
plications [2]. Long-term neonatal complications not 

only arise from the hyperglycaemia to which foetuses 
are exposed, but are also a consequence of epigenetic 
mutations in the offspring, namely in Large for Ges-
tational Age (LGA) newborns [3]. The main compli-
cations in GDM pregnancies are caesarean delivery 
and birth trauma. Little is the available evidence to 
guides us in the delivery management of these preg-
nancies. The poorly controlled GDM (elevated BMI, 
marked insulin resistance as manifested by insulin 
requirements, polyhydramnios and increased foetal 
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ABSTRACT

Gestational diabetes mellitus (GDM) is a pregnancy-related glucose intoler-
ance, and it represents one of the most common metabolic disorders during 
pregnancy. GDM is associated with serious short- and long-term maternal 
and foetal morbidity.
The prevalence of both pre-gestational and gestational diabetes mellitus is 
increasing among women due to older maternal age at childbearing and the 
growing prevalence of obesity and overweight worldwide. 
This review summarizes the recommendations of the main scientific societ-
ies on mode and time of delivery in GDM women, highlighting the absence 
of unique clinical management.
Moreover, analysing the literature, only three randomized clinical trials 
(RCTs) on this topic are available, and also the largest of these appears un-
derpowered and it does not provide statistically significant data. 
In conclusion, the lack of evidence and meta-analyses, suggests the necessi-
ty of further studies to draw up guidelines about time and mode of delivery 
to help clinicians in their decision making.
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abdominal circumference) should likely be managed 
considering earlier induction. In other way, the ‘‘low 
risk’’ well-controlled primiparous GDM patient 
with an unfavourable cervix is likely to benefit from 
expectant management [4].
The Hyperglycemia and Adverse Pregnancy Out-
come (HAPO) study showed there is a continuous 
and graded relationship between maternal hyper-
glycaemia and risk for adverse perinatal outcome, 
independent of other risk factors [5].
A large retrospective study [6] evaluated the risk 
of stillbirth (SB) and infant death stratified by ges-
tational age, in women with GDM; the SB and neo-
natal death risk for 36-42 week was higher in GDM 
women compared to the population without diabe-
tes. Such risk displayed a U-shaped curve, highest at 
36 weeks, decreasing to a nadir at 39-40 weeks (also 
in women without GDM), increasing again at 41 and 
42 weeks. This result suggested that planning deliv-
ery at 39 weeks would be a strategy preventing SB. 
In a retrospective study, the differences between de-
liveries with and without iatrogenic intervention in 
GDM pregnancies were analysed [7]. The incidence 
of caesarean delivery at ≥ 41 gestational weeks was 
significantly higher than that at 390/6 weeks. The rate 
of macrosomia was not significantly different be-
tween the different gestational weeks, except that 
no macrosomia was present at < 37 weeks. The in-
cidences of postnatal hypoglycaemia and vomiting 
and moaning at < 37 gestational weeks were signifi-
cantly higher than those in the 39 0/6 gestational 
weeks group. The results give in this way an indica-
tion for the delivery at 39-40 weeks.

PREVALENCE OF GDM IS INCREASING

The prevalence of GDM has increased by more 
than 30% in several countries, including develop-
ing countries Africa, Southeast Asia, the western 
Pacific regions [8], forming an emerging world-
wide epidemic [9]. This increase may be related 
to the older maternal age, the epidemic of obesity 
and diabetes, and the reduction in physical activity 

with the adoption of the worst western lifestyles 
in developing countries [10]. According to Emilia 
Romagna Birth certificates, in 2020 the mean age at 
delivery was 32 years, there were 10.3% obese and 
20.7% overweight women at beginning of preg-
nancy. The obesity rate has increased compared to 
7.7% detected in 2012 in Emilia Romagna [11]. Eu-
ropean data shows that the mean age at delivery 
was 29.5 years and 30-50% of women were obese 
or overweight at beginning of pregnancy [12]. 
The growing incidence of GDM consequently in-
creased the interest in this metabolic disorder, lead-
ing to the development of more stringent screen-
ing. The international Association of Diabetes and 
Pregnancy Study Groups (IADPSG) developed a 
consensus statement for a new strategy to diag-
nose GDM [13] with a reduction of threshold val-
ues measured at glucose challenge. These changes 
were associated with an increased detection rate of 
GDM, 23.1% according to IADPSG compared with 
previous values of 17.8% [14]. Similarly, there was 
an increased prevalence the GDM when the IAD-
PSG criteria were compared with 1999 WHO cri-
teria, respectively 12.4% vs 9.4% respectively [15] 
(Table 1).
However, easily accessible and systematically or-
ganized data on global prevalence estimates of 
GDM are lacking. Furthermore, lack of consensus 
and uniformity in the screening standards, defini-
tion, and diagnosis criteria of GDM challenges the 
comparative assessment of the GDM prevalence 
across countries and regions [9]. At the same time, 
the need to standardize obstetric management, 
that appears to be very heterogeneous in terms of 
mode and timing of delivery, becomes urgent.

TIMING AND MODE OF DELIVERY  
IN GDM WOMEN

Guidelines

Individual providers, practices, and medical in-
stitutions traditionally developed protocols for 

Table 1.  Summary of the main international diagnostic criteria for GDM.

IADPSG 2010 
(any of one)

NICE 2015
(any of one)

WHO 1999 
(any of one)

Fasting glucose, mg/dL ≥ 91.9 ≥ 100.9 ≥ 109.9

1 h glucose, mg/dL ≥ 180.2 - -

2 h glucose, mg/dL ≥ 153.2 ≥ 140.5 ≥ 140.5
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labour management in women with GDM by in-
corporating a combination of anecdotal experi-
ence, published literature, and recommendations 
by national clinical organizations. Different sci-
entific associations provided some guidance for 
labour management of pregnancies complicated 
by GDM. A summary of the main international 
guidelines is reported in Table 2.
Delivery management options in women with 
GDM include expectant management, labour in-
duction, elective caesarean sections (CS) [16].
GDM is not by itself an indication for caesare-
an delivery or for delivery before 38 completed 
weeks of gestation [17] and is not a contraindica-
tion for a vaginal delivery.
The American College of Obstetricians and Gy-
necologists (ACOG) states that elective CS may 
be indicated in women with GDM whose esti-
mated foetal weight (EFW) is ≥ 4,500 g. Women 
with GDM with good glycaemic control (only 
with diet and exercise) and no other complica-
tions are commonly managed expectantly up to 
40 6/7 weeks of gestation while for women with 
GDM that is well controlled by medications, de-
livery is recommended from 39 0/7 weeks to 39 
6/7 weeks of gestation. Expert opinion has sup-
ported earlier delivery for women with a poor-
ly controlled GDM. Clear guidance about the 
degree of glycaemic control that indicates earli-
er delivery, however is lacking, and the clinical 
choice must be made on a risk-benefit balance 
considering the risks of prematurity vs the ongo-
ing risks of stillbirth. In such a setting, delivery 
between 37 0/7 weeks and 38 6/7 weeks of ges-
tation may be justified, on the contrary delivery 
in the late preterm period from 34 0/7 weeks to 
36 6/7 weeks of gestation should be reserved for 
women with lack of blood glucose control with 
no others strategy of intervention or with evi-
dence of foetal distress [18].
The World Health Organization (WHO) in 2021 
does not recommend induction of labour before 
41 weeks for GDM women whose glycaemic lev-
el is controlled only with diet and exercise. For 
GDM women under medication, induction of 
labour may be necessary, but not in the case of 
suspected macrosomia, although the quality of 
the evidence is low, and the recommendation is 
weak [19].
The National Institute for Health and Care Ex-
cellence (NICE) guidance, recommends elective 
birth (induction of labour or CS) before 40 6/7 Ta
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weeks in case of maternal or foetal complications 
[20].
The Society of Obstetricians and Gynaecologists 
of Canada (SOGC) suggests more frequent foetal 
assessments, in women with poorly controlled 
GDM and/or associated with other maternal/
foetal diseases. The induction of labour may be 
offered at 39 weeks with the purpose to reduce 
the risk of stillbirth and the risk of CS. Earlier or 
later induction of labour should be considered if 
GDM is not well controlled or maternal and/or 
foetal pathologies overlap [21]. 
According to the Polish Society of Gynaecolo-
gists, in the event of an EFW > 4,000 g, induction 
of labour is contraindicated due to the increased 
risk of shoulder dystocia. When GDM is well 
managed, patients are compliant, no other ma-
ternal/foetal complications coexist and the esti-
mated foetal weight is between the 10th and 90th 
percentile, or does not exceed 4,000 g, pregnan-
cy may continue until 39-40th weeks. Individuals 
with poorly managed GDM, or other maternal 
and/or foetal pathologies, should be individual-
ly assessed [22].
The Emilia Romagna guidelines of 2019 recom-
mend induction of labour between 39 0/7 and 40 
6/7 weeks in GDM women managed with diet 
and exercise, while for women under medication 
delivery is recommended from 39 0/7-39 6/7 
weeks. Poorly controlled GDM women should be 
induced between 37 0/7 and 38 6/7 weeks [23].
This variety of guidelines on GDM management, 
underlines that 1) GDM is not a homogenous 
entity with diverse clinical presentation, and 2) 
scientific evidences are scanty, based primarily 
on retrospective studies that summarize indi-
vidual hospitals’ policies. Moreover, each GDM 
woman faces unique challenges with respect to 
her ethnicity, biomedical condition, psycholog-
ical makeup, and social support system and all 
these factors may potentially impact obstetric de-
cision-making [24].

Randomized controlled trials

Search strategy
To summarize the best evidence on the timing 
and mode of delivery in GDM women, we car-
ried out a computerized literature search using 
PubMed. Eligibility criteria were predetermined 
by reviewers to prevent bias in the inclusion or 
exclusion of articles and to improve the precision 

of the search. We included the most recent exper-
imental studies exclusively published in English 
until 2021, involving women with GDM random-
ized to expectant management versus induction 
of labour (IOL). We found only three randomized 
clinical trials (RCT) available on the timing and 
mode of delivery in GDM women [25-27]. The 
first one was conducted by Kjos et al. [25] to as-
sess whether the CS rate could be safely reduced 
by expectant management versus induction of la-
bour (IOL) at 38 weeks. It included 200 women 
with insulin-requiring GDM or uncomplicated 
pre-gestational diabetes, which were randomly 
assigned to IOL within 5 days or expectant man-
agement (EM), at 38 weeks. The EM group was 
monitored weekly. The rate of CS was not differ-
ent between the two arms. However, more cases 
of shoulder dystocia occurred in EM group (only 
three cases), with a significant increase in LGA in-
fants compared with IOL. Therefore, the authors 
concluded that there is no advantage in delaying 
delivery in women with insulin requiring diabe-
tes past 38 to 39 weeks’ gestation. If delivery is 
postponed, careful monitoring of foetal size and 
growth must be performed [26] (Table 3).
The GINEXMAL [26] is the largest RCT so far 
carried out and it has been included in the most 
recent Cochrane review [28]. The aim of this mul-
ticentre open-label RCT was to provide evidence 
on the best management of women with diag-
nosis of GDM in terms of maternal and neonatal 
outcomes [26, 29]. Eligible patients, according to 
inclusion/exclusion criteria were enrolled and 
randomized between 38 and 39 weeks of gesta-
tion to expectant management or IOL. The main 
outcomes were the incidence of CS and the rate 
of operative vaginal delivery, the latter consid-
ered risk factor for shoulder dystocia and other 
adverse outcomes. Secondary outcomes were as-
sessed at the time of delivery and/or during ma-
ternal and neonatal admission until discharge. 
They included mode of delivery, spontaneous 
or assisted third stage of labour, perineal tears, 
postpartum haemorrhage, gestational age and 
weight at birth, shoulder dystocia, neonatal re-
spiratory distress, APGAR score, arterial cord 
pH, biochemical hypoglycaemia, and hyperbili-
rubinemia (Table 3). No difference was detected 
between the two arms both in caesarean section 
rate and in non-spontaneous delivery rate. A few 
cases of shoulder dystocia occurred and were 
solved without significant birth trauma. Mater-
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nal and neonatal outcomes were similar in the 
two groups except for hyperbilirubinemia, sig-
nificantly higher in the IOL group. As expected, 
gestational age and birthweight were lower in 
the induction group. 
Although this study is the largest published fo-
cusing on women affected exclusively by GDM, 
it resulted underpowered, including low-risk 
population and having the two arms unbalanced 
for GDM treatment.
Recently Worda et al. planned a RCT [27] to eval-
uate foetal and maternal morbidity in women 
with insulin-treated GDM, comparing IOL at 38 
weeks vs IOL at 40 weeks. Out of 100 randomized 
women, only 91 were eligible for final analysis 
focused on neonatal outcomes (LGA newborns, 
neonatal hypoglycaemia and hyperbilirubinemia, 
APGAR score at 5th min, cord arterial pH-values 
and rates of NICU admission). Secondary out-
comes IOL to delivery interval and the rate of CS. 
The main limitation of this study is the sample 
which makes findings less meaningful. However, 
although this RCT does not provide statistically 
significant differences among groups, the authors 
conclude suggesting routine induction of labour 
at 40 weeks, considering a lower rate for CS and 
significantly lower rates of hypoglycaemia and 
hyperbilirubinemia. 

CONCLUSIONS

Given the high incidence of gestational diabe-
tes and the high risk of maternal and perinatal 
adverse outcomes, the identification of an algo-
rithm for the labour and delivery management 
for GDM patients is mandatory. 
The insufficient quantity of evidences and me-
ta-analyses, highlights the importance of further 
studies to provide high quality data on optimal 
terms and modes of delivery in diabetic preg-
nancies to help guide clinicians in their decision 
making (Table 4). We recommend a well-de-
signed multicentric RCT comparing expectant 
management with induction of labour in these 
women either under diet and exercise or medical 
treatment. Sample size should be large enough 
to allow for answers to rare neonatal outcomes, 
such as perinatal mortality and shoulder dysto-
cia. The enrolled population should represent 
the general population, in order that the results 
could be transferable.Ta
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