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Is it worth treating gestational diabetes: if so, when and how?
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Abstract The primary aims of the treatment of gestational
diabetes (GDM) are to prevent macrosomia and pregnancy
complications. Many large studies and meta-analyses have
demonstrated that, compared with usual care, the specific
treatment of women with GDM seems to achieve these aims,
including lower birthweight and lower rates of shoulder
dystocia. Nutritional therapy is a cornerstone of GDM care
and is generally recommended as a primary treatment.
Medical treatment should be started after 1–2 weeks if
normoglycaemia is not achieved with lifestyle changes. This
review provides an overview of the current data on and
practices for the treatment of GDM and summarises a presen-
tation given at the ‘Gestational diabetes: what’s up?’ sympo-
sium at the 2015 annual meeting of the EASD. It is accompa-
nied by two other reviews on topics from this symposium
(by Peter Damm and Colleagues, DOI: 10.1007/s00125-
016-3985-5, and by Cuilin Zhang and colleagues, DOI: 10.
1007/s00125-016-3979-3) and an overview by the Session
Chair, Kerstin Berntorp (DOI: 10.1007/s00125-016-3975-7).
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Gestational diabetes (GDM) is the most common type of
diabetes affecting pregnancy. Its incidence is increasing fast,
and today, up to 14% of pregnant women worldwide are diag-
nosed with GDM [1]. Because of this high prevalence, in ad-
dition to screening for and diagnosing GDM, its treatment must
be well validated and worthwhile in terms of cost vs benefit.

Risks associated with GDM

The well-known maternal short-term risks associated with
GDM include increased rates of gestational hypertension
and pre-eclampsia, and an increased frequency of Caesarean
sections [2–4]. Fetal overgrowth, i.e. macrosomia, is the most
significant risk for the fetus as it is associated with an
increased risk of shoulder dystocia and neonatal
hypoglycaemia [5, 6]. In the long term, women with a history
of GDM have been found to be at an increased risk of type 2
diabetes, the metabolic syndrome and other cardiovascular
diseases [7–10]. Concerning the child, recent studies have
reported increased risks of obesity and other metabolic disor-
ders [11–13]. However, it is not evident whether these long-
term risks can be prevented by intensive treatment of GDM,
nor is it clear what role intrauterine exposure, genetic factors
or postnatal environment may play in the health of the child.

Is GDM worth treating?

The primary goal of the treatment of GDM is to prevent
macrosomia and pregnancy complications [14]. Two large
randomised controlled studies compared usual prenatal care
with intensive treatment of women with GDM. In an
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Australian study, 1,000 womenwith GDMwere randomised to
receive routine care (control) or lifestyle advice supplemented
with insulin if necessary [15]. The intervention group showed a
significant decrease, from 4% to 1%, of composite measures of
serious perinatal complications, including death, shoulder dys-
tocia, bone fracture and nerve palsy. The number needed to
treat (NNT) to prevent one serious outcome was 34 and, there-
fore, the treatment can be considered worthwhile. There were
no differences in Caesarean delivery rates between the study
groups, but a greater number of labours were induced andmore
infants were admitted to the neonatal nursery, which may also
reflect physicians’ awareness of mothers’ diagnoses.

The results of another large randomised controlled trial
were published 4 years later [16]. In this US study, 485
mothers received the intervention and there were 473 controls.
The composite outcome included perinatal mortality, birth
trauma and maternal hyperglycaemia-related states such as
neonatal hypoglycaemia, hyperbilirubinaemia or hyper-
insulinaemia defined by C-peptide and did not differ signifi-
cantly between the intervention and control groups. In
contrast, in terms of secondary outcomes, both of these large
studies [15, 16] reported significant decreases in the proportion
of offspring with macrosomia (defined by the amount of large-
for-gestational-age [LGA] newborns), actual birthweight, and
birthweight >4 kg. In the latter study, the pre-eclampsia rate
and maternal weight gain during pregnancy were lower in
intensively treated women. Subsequent meta-analyses have
concluded that intensive treatment of GDM is associated with
reduced risks of macrosomia, LGA and shoulder dystocia [17,
18]. In their systematic review, Falavigna et al noted that the
NNT to prevent one case of macrosomia was 11, and 12 to
prevent one case of LGA [19]. Active treatment was not found
to cause any harm for mothers or their newborns but imposed
an increased demand for healthcare services [18].

Intensive counselling during pregnancy may educate
women to make better subsequent lifestyle choices, and it
may also help to improve their quality of life, but studies in
this area are scarce. In one follow-up study, maternal
depression rates 3 months after delivery were lower in the
intervention group than in the group of mothers who received
usual care [15]. Though the intensive treatment of mothers
with GDM was associated with a significant decrease in
birthweight and macrosomia, it was not found to result in a
change in the child’s BMI at age 4–5 [20] or in a reduction of
childhood obesity or metabolic dysfunction at age 5–10 [21]
in the follow-ups of the previously mentioned studies. Hence,
longer follow-up studies are merited.

Timing of the treatment

Given that GDM is typically diagnosed at the beginning of the
last trimester, there is little time for lifestyle education and

intensive treatment. In the aforementioned randomised
studies, treatment began, on average, at week 29 of gestation,
yet it still had beneficial effects [15, 16]. While the treatment
should be initiated as soon as GDM is diagnosed, earlier
initiation of treatment for mild GDM has not been associated
with greater beneficial effects on perinatal outcomes [22].

Treatment of hyperglycaemia and follow-up

When the treatment of GDM appears justified, how should it
be put into practice? Nutritional therapy is a cornerstone of
GDM care and is generally recommended as a primary
treatment. It should be planned to maintain sufficient energy
intake and to ensure glycaemic control of the mother. An
optimal diet together with physical activity to improve insulin
sensitivity prevents excessive maternal and fetal weight gain
and reduces the need for medical treatment. This regimen has
been found to be sufficient in 70–85% of cases [23]. While
there are no specific guidelines for diet or exercise regarding
women with GDM, the aim of this primary treatment is to
maintain euglycaemia and prevent excess weight gain. A
recent meta-analysis found that a diet with a low glycaemic
index is associated with less frequent insulin use and lower
birthweights than control diets [24], but these findings have
yet to be replicated. Medical treatment is commonly
recommended if blood glucose targets are not met within
1–2 weeks after changes in diet and exercise [25, 26].

GDM patients are conventionally asked to measure their
blood glucose values before breakfast and 1–2 h after meals,
although the optimal timing and frequency of measurements is
somewhat ambiguous. Moreover, glucose targets vary in
different studies. The most frequently recommended target
concentrations are <5.5 mmol/l for fasting plasma glucose,
<7.8 mmol/l for 1 h postprandial glucose and <6.7 mmol/l
for 2 h postprandial glucose [27]. Both preprandial and
postprandial glycaemia appear to be important, and lower
values are often associated with lower complication rates [28].

Medical treatment of GDM

Traditionally, insulin has been the primary medical treatment
if maternal normoglycaemia is not achieved via nutritional
therapy. Insulin is still recommended as the first-line pharma-
cological therapy by many guidelines. It is effective and safe
for the fetus, as it does not cross the placenta; yet, it is costly,
and its use requires training and education, particularly
because of the related risk of hypoglycaemia. Insulin
treatment also increases appetite and weight gain [29].
According to the current evidence, all types of insulin can be
used to treat GDM if normoglycaemia is not achieved with the
help of lifestyle counselling. Often, the costs of different
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preparations affect the choice of insulin. The principles for
insulin dosing in GDM do not differ from those in type 1 or
type 2 diabetes [29].

Regarding oral glucose-lowering agents, metformin and
glibenclamide have been used and studied in the treatment
of GDM. The other oral agents have limited or no human data
available regarding their use during pregnancy. Glibenclamide
belongs to the class of glucose-lowering medications called
sulfonylureas, which act by increasing insulin secretion from
the pancreatic beta cells. The first large randomised clinical
trial (RCT) comparing glibenclamide and insulin in the treat-
ment of GDM was published by Langer et al in 2000 [30].
According to the study, glibenclamide proved a promising
alternative to insulin: only 4% of the glibenclamide-treated
patients needed additional insulin; maternal hypoglycaemia
was infrequent and glycaemic control and perinatal outcomes
did not differ between the study groups. Moreover,
glibenclamide was not detected in the cord serum of the
newborn. However, in a clinical study, the concentration of
glibenclamide in the umbilical cord was reported to be around
70% that in the maternal blood, indicating that it crosses the
placenta [31]. There are currently no data on its use during the
first trimester or any follow-up studies of children who have
been exposed to glibenclamide antenatally.

Metformin was first used during pregnancy to treat type 2
diabetes [32, 33] and thereafter the main context of its use
during pregnancy largely consisted of studies that included
women with polycystic ovary syndrome [34, 35]. Recently,
several RCTs have compared metformin and insulin as a treat-
ment of GDM [36–42]. According to these RCTs, metformin
seems to be comparable to insulin as regards glycaemic
control and neonatal outcomes, while being associated with
less maternal weight gain and lower rates of neonatal
hypoglycaemia and, possibly, gestational hypertension.
However, in some studies, it has been associated with an
increased rate of premature births [43].

The benefits of metformin treatment during pregnancy
include no risk of hypoglycaemia or excessive maternal
weight gain. Moreover, it is low cost and easy to use.
However, it may cause gastrointestinal symptoms and,
although rare, there is a risk of lactic acidosis. Since it passes
through the placenta, it may have effects on the child.
According to recent studies, metformin appears to be safe
for the fetus and newborn, yet its possible long-term effects
are not yet known. In addition, euglycaemia is not always
achieved with metformin, and supplemental insulin has been
necessary in 34% of cases [44]. Treatment failures are
associated with severe cases of GDM defined by early GDM
diagnosis and need for medication, maternal obesity, high
fasting glucose numbers and prior GDM [43, 44].

While both glibenclamide and metformin cross the
placenta, their long-term effects on the child have yet to be
considered. To date, there are follow-up studies only on

metformin in GDM treatment, and these data are accumulat-
ing little by little. Until now, offspring exposed to metformin
have been found to have more favourable fat distribution, and
similar blood pressure at the age of 2 years compared with
offspring in the insulin group [45, 46]. One study found no
differences in motor, social or linguistic development at
18 months of age [47]. In the same study, the degree of adi-
posity was similar in both the metformin and insulin groups,
but children exposed to metformin antenatally were heavier at
the age of 12 months and both taller and heavier at the age of
18 months [47].

Comparison of medications and guidelines
for medical treatment

Ameta-analysis of six studies of GDM patients onmetformin,
glibenclamide and insulin reported no differences between the
groups in terms of maternal fasting and postprandial
glycaemic control [48]. When oral glucose-lowering agents
were compared with insulin, they were not associated with
increased rates of neonatal hypoglycaemia, birthweight,
LGA babies or Caesarean deliveries.

A recent meta-analysis compared insulin, glibenclamide
andmetformin for the treatment of GDM [44]. Compared with
insulin, glibenclamide was associated with higher birthweight
and higher rates of macrosomia and neonatal hypoglycaemia.
Compared with metformin, glibenclamide was associated
with more maternal weight gain, higher birthweight and
higher rates of macrosomia and LGA. The authors concluded
that glibenclamide should not be used if metformin or insulin
is available.

The recommendations of offically recognised guidelines
are not unanimous regarding the medical treatment of GDM.
The American Diabetes Association (ADA), Canadian
Diabetes Association (CDA) and International Diabetes
Federation (IDF) prefer insulin as the first-line pharmacolog-
ical treatment, whereas the UK National Institute for Health
and Care Excellence (NICE) recommends metformin as the
first-line treatment, and insulin only in severe cases. The
American College of Obstetricians and Gynecologists
(ACOG) considers insulin and oral agents equally efficacious
for first-line treatment [29].

Is GDM worth treating?

The primary aims of the treatment of GDM are to prevent
macrosomia and pregnancy complications. Many large
studies and meta-analyses have demonstrated that, compared
with usual care, the specific treatment of women with GDM
has significant beneficial effects, including lower birthweight
and lower rates of shoulder dystocia, and is likely to lower the
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proportion of hypertensive complications. Hence, treatment
seems to meet the target. It is also possible and desirable that
intensive counselling during pregnancy may educate women
to make better lifestyle choices, which would in turn benefit
the whole family.

Medical treatment should be initiated if normoglycaemia is
not achieved within 1–2 weeks after lifestyle changes are
implemented. While insulin is widely accepted as the first-
line option, the treatment is demanding and expensive.
However, in severe cases, use of insulin is justified to quickly
reach and maintain glycaemic targets. Out of the possible oral
glucose-lowering agents, metformin is preferable to
glibenclamide because of its favourable effect profile and the
fact that it is associated with less maternal weight gain and less
macrosomia compared with glibenclamide. However,
metformin is not always sufficient. Indeed, every third woman
needs supplemental insulin to reach normoglycaemia. In these
severe cases, concurrent treatment with both medications
might be a rational alternative. If long-term results indicate
no adverse effects on children who have antenatal exposure
to metformin, then oral therapy might be considered the first-
line medication for GDM patients.
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