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Abstract 
Gestational diabetes (GDM) is defined as carbohydrate intolerance that begins 
or is first recognized during pregnancy. The prevalence of GDM is on the rise 
due to increasing trends of obesity in females of child bearing age as well as 
due to increasing maternal age. Women at higher risk should be routinely 
screened of the condition and offered appropriate management in order to 
avoid fetal and maternal complications. GDM is associated with higher inci-
dence of maternal and fetal complications during pregnancy and labour. There 
is a significant relationship between GDM and prediabetic states as well as 
high risk of developing type 2 diabetes mellitus. The aim of management is to 
keep glycaemic levels within specific targets to avoid adverse outcomes. Im-
proved health related quality of life has been linked with treatment of gesta-
tional diabetes with active lifestyle, glucose monitoring and use of insulin. 
Historically, non pharmacological intervention and insulin have been the 
main approaches in management of GDM, though recently there is an emerging 
evidence of use of oral hypoglycemic agents. In this article we have reviewed 
the existing evidence and recommendations in management of GDM. 
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1. Introduction 

Gestational diabetes (GDM) is defined as carbohydrate intolerance that begins 
or is first recognized during pregnancy (WHO 2017). Gestational Diabetes is es-
timated to be present in 5% - 15% of pregnant women, though these figures vary 
greatly among different ethnic groups [1]. It is growing health concern world-
wide. As there is a strong association of GDM and maternal obesity, the prevalence 
of GDM is on rise with epidemic of growing obesity and widespread sedentary 
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lifestyle [2] [3]. Advanced maternal age is considered as an additional factor of 
the recent increasing prevalence of GDM. 

GDM is associated with higher incidence of maternal and fetal complications 
during pregnancy and labour. It is characterized by increased risk of miscarriage, 
hypertensive disorders including preeclampsia and HELLP syndrome, preterm 
birth and stillbirth. Fetal growth disorders are common, mainly in terms of ma-
crosomia, which is in its turn associated with an increased risk of operative deli-
very, caesarean section, shoulder dystocia and birth trauma. Children born from 
mothers with GDM also experience increased rates of perinatal hypoglycemia, 
jaundice, respiratory distress and need for admission to intensive care unit. It is 
interesting that in babies born from mothers with GDM there is a long-term risk 
of developing diabetes and obesity in childhood and adult life [4]. Furthermore, 
it is reported that pregnant women with GDM have an at least seven-fold in-
creased risk of developing diabetes later in life [5].  

However, adequate control of maternal blood glucose levels has been shown 
to reduce the rates of adverse perinatal outcomes and potentially long term con-
sequences [6]. Research has led to recommendations that attempts should be 
made to keep glucose levels in pregnant women to near normal [1]. 

2. Risk Assessment, Screening and Diagnosis of Gestational  
Diabetes 

Effective risk assessment screening and early diagnosis are important to minim-
ize the adverse outcome linked to GDM. NICE recommends prescreening coun-
seling to patients, explaining clearly that diagnosis of gestational diabetes will 
lead to increased monitoring, and may lead to increased interventions, during 
both pregnancy and labour. 

The high risk patient offered for screening are women with, BMI above 
30kg/m2, previous gestational diabetes, previous macrosomic baby (weighing 
above the 90th centile), family history of diabetes (first-degree relative with di-
abetes) and minority ethnic family origin with a high prevalence of diabetes [7]. 
Women with a previous history of gestational diabetes are offered early self- 
monitoring of blood glucose or a 2-hour 75 g oral glucose tolerance test (OGTT) 
at 16 - 18 weeks’ gestation. An OGTT is offered to the other women with risk 
factors at 24 - 28 weeks (Table 1). However, International Association of Di-
abetes and Pregnancy Study Groups (IADPSG) recommends universal screening 
of all pregnant ladies at 24 - 28 weeks of gestation [8] [9]. 

There is not enough evidence to support universal screening as it is not cost 
effective and could generate more maternal anxiety. Moreover, universal 
screening will lead to the blanket labelling of a large group of women as having 
GDM, without differentiating between those at high and low risk of pregnancy 
related complications [10]. Therefore, in most countries screening of GDM is 
restricted to only high risk groups to utilize resources appropriately. This prac-
tice, however, does carry chance of missing few patients in low risk group. 
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Table 1. Diagnostic criteria for gestational diabetes (with 75 g OGTT) [8] [9]. 

National institute of clinical excellence (NICE) diagnostic criteria 

fasting plasma glucose level 5.6 mmol/litre or above 

2-hour plasma glucose level 7.8 mmol/litre or above 

International Association of Diabetes and Pregnancy Study Groups diagnostic criteria 

Fasting plasma glucose level 5.1 mmol/litre or above 

1 h plasma glucose 10 mmol/ltre or above 

2-h plasma glucose level 8.5 mmol/litre or above 

3. Management of GDM 

Appropriate glycaemic control has been a cornerstone in the prevention of ma-
ternal and neonatal complications associated with gestational diabetes [11]. Non 
pharmacological interventions, including diet, exercise and healthy life style are 
recommended by NICE [7]. It is estimated that 70% - 90% of women diagnosed 
with GDM could achieve targeted glycaemic goals with lifestyle modification 
and nutrition therapy alone [12]. Dietary advice is based on individual prefer-
ences, patient willingness, weight control and blood glucose monitoring. 

1) Dietary modification 
Dietary recommendations include reduction in amount of simple sugars and 

replace it with complex carbohydrates to avoid post prandial elevation in blood 
glucose levels as well as to increase lean protein and vegetables consumption. 

Distribution of daily caloric intake should be based on 30% - 40% from car-
bohydrates, 20% from protein and 40% from fat [13]. 

Referral of all women with gestational diabetes to dietitian is recommended by 
NICE. 

2) Exercise 
NICE recommends 30 minutes daily walk after meals to achieve good glycae-

mic control [7]. It is known that exercise increases cells’ sensitivity to insulin. 
Research has shown that the most physically active women have the lowest 
prevalence of GDM [14]. 

3) Pharmacological Treatments 
Hyperglycaemia and Adverse Pregnancy Outcome (HAPO) trial revealed 

worse fetal and maternal outcomes if maternal blood glucose is not adequately 
controlled. Lower glucose levels were associated with better primary outcomes, 
but there were no obvious thresholds at which the risks increased. Since the 
HAPO trial, more organizations are recommending lower glucose targets. 

If diet and exercise fail to achieve good glycaemic levels, pharmacological 
therapy is indicated. 

4) Insulin therapy 
The targets regarding blood glucose levels in gestational diabetes as set by 

American Diabetes Association (ADA) are: pre-prandial ≤ 95 mg/dL (5.3 
mmol/L) and either 1-hour post-prandial ≤ 140 mg/dL (7.8 mmol/L) or 2-hour 
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post-prandial ≤ 120 mg/dL (6.7 mmol/L) [3]. NICE recommends to consider 
hypoglycaemic therapy if blood glucose targets are not maintained 1 to 2 weeks 
after introducing changes to diet and initiating exercise. Insulin therapy can be 
commenced at very initial presentation in women with severe hyperglycaemia, 
especially in those patients with postprandial values > 11.1 mmol/L (>200 
mg/dL). Insulin does not cross the placental barrier and therefore is not related 
with risk of fetal hypoglycaemia. 

Long-acting insulin analogues (insulin glargine, insulin detemir) are not rec-
ommended, as they have not been studied extensively in pregnancy. For fasting 
glycaemia, NPH once daily as basal insulin is used at bed time. Post prandial 
levels can be managed by short acting analogues like insulin aspart. This involves 
injection at meal time if 1 hour postprandial glucose levels are persistently > 120 
g/dl (6.7 mmol/l). The multiple daily dose insulin (Basal-bolus) regimen offers 
flexibility, precise dose adjustment and consequently better chances of achieving 
optimal glycaemic control [15]. Insulin is titrated according to the goal of nor-
malising blood sugar. Target glucose levels are below the criteria for insulin ini-
tiation (ACOG and ADA criteria) [3]. 

Although traditionally insulintherapy has been the first line treatment, it is 
not without challenges. It requires patient motivation, education, self monitor-
ing of glucose, risk of hypoglycaemia, weight gain and needle phobia. Nowadays, 
there is an option to consider oral hypoglycaemic agents like metformin and 
glibenclamide before considering insulin therapy. 

5) Oral hypoglycaemic agents (OHA) 
Many research studies attempted to establish the safety and efficacy of oral 

hypoglycaemic agents (OHA) [16] [17]. 
OHAs are less expensive and easier to be administered as compared to insulin 

therapy. They also seem to be more acceptable by the patients and therefore 
compliance could be improved. Glyburide and metformin are the drugs which 
have been studied more extensively [17]. 

6) Metformin 
Metformin lowers serum glucose by inhibiting hepatic gluconeogenesis and 

glucose absorption and it also stimulates glucose uptake in the peripheral tissues 
[18]. It has an additional effect in reducing weight gain. It does not cause b cell 
stimulation and insulin production so hypoglycaemia is not a side effect. It helps 
to reduce peripheral insulin resistance as well [18]. Unlike insulin, metformin 
does cross the placental barrier, which previously caused concern for its use in 
pregnant women. However, studies have shown that transfer of metformin 
across the placenta does not have negative effects on the fetus [19] [20]. Al-
though it is not licensed for use in GDM, NICE recommends its use if diet and 
exercise fail to improve glucose control. It can be used on its own or in combina-
tion with insulin [7]. 

The “Metformin in Gestational Diabetes” trial studied 751 women with GDM 
at 20 - 33 weeks of gestational age, who were randomly assigned to an open 
treatment of metformin (with supplemental insulin if required). The study was 
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designed to compare a range of perinatal complications in women treated with 
metformin compared to those treated with insulin. Results showed that in 
women with GDM, metformin (alone or with supplemental insulin) is not asso-
ciated with increased perinatal complications when compared with the group 
treated with insulin. The women also preferred metformin to insulin treatment. 
The study concluded that metformin can be used as an adjunct or an alternate to 
insulin particularly when there is insulin resistance and requirement of large 
dose of insulin [16]. 

A retrospective cohort review of 592 cases which looked for pregnancy out-
comes in women with GDM treated with [metformin, lifestyle advice ± subcu-
taneous insulin injection] versus [lifestyle advice ± subcutaneous insulin injec-
tion]. The review found no significant difference in maternal and neonatal out-
comes between the two groups; however, those in the metformin group had a 
significantly lower incidence of macrosomia and large for gestational age (LGA) 
babies. 

In general, when compared with insulin, studies show metformin use in 
pregnancy for treatment of GDM is associated with better glycaemic control, less 
weight gain and less neonatal hospital admissions. No significant difference in 
maternal and neonatal outcomes noted except for slightly lower rate of fetal-
macrosomia in metformin group [21] [22]. 

7) Sulfonylurea/Glibenclamide 
Sulfonylureas are widely used to treat non-insulin dependent diabetes melli-

tus. In non pregnant population, these drugs exert their hypoglycaemic effects 
by stimulating the pancreatic beta-cells. Like metformin, Sulphonylureas are 
known to cross the placental barrier depending on their molecular mass. Three 
hours after absorption, tolbutamide attains a cumulative transplacental transfer 
of 21.5%, chlorpropamide 11% and glibenclamide (glyburide) only 3.9% [23]. 
Glibenclamide is the most commonly used drug of this category in pregnancy 
and considered as safest option. The safety of other OHG of this class has not 
been established. 

In a randomized controlled trial, a comparison was made regarding the use of 
glibenclamide and insulin in women with GDM who were unable to achieve 
adequate metabolic control with diet and exercise alone. The results showed that 
82% of glibenclamide group and 88% of the insulin group achieved good gly-
caemic control, but there was less maternal hypoglycaemia in the glibenclamide 
group (2%) as compared to the insulin group (20%). There were no significant 
differences between the 2 groups regarding the incidence of fetal or maternal 
complications [24]. 

Another study compared glycaemic effect of metformin and glibinclamide as 
well as the neonatal outcomes. This study showed no significant difference in the 
mean fasting and 2-hour postprandial blood glucose levels among those who 
achieved glycaemic control through metformin and glibenclamide therapy. The 
same study revealed that 34.7% of women in the metformin group and 16.2% of 
those in the glibenclamide group required insulin supplementation. It was also 
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reported that the rate of failure to achieve glycaemic control was 2.1 times higher 
in the metformin group than the glibenclamide group. There was no significant 
difference in neonatal outcomes in the two groups [25]. 

NICE currently recommends treatment with glibenclamide for women with 
gestational diabetes in whom blood glucose targets are not achieved with met-
formin but who decline insulin therapy or who cannot tolerate metformin [7]. 

8) Other Oral hypoglycemics 
a) Acarbose 
It belongs to alpha glucosidase inhibitor group of oral hypoglycemics. It acts 

by delaying absorption of carbohydrates in gut. As it is not absorbed, it has no 
systemic effects and it is considered safe during pregnancy. A study by Bertini et 
al. compared neonatal outcome in gestational diabetes patients treated with in-
sulin, glibenclamide and acarbose. According to the results, there was no statis-
tical difference in the fasting or postprandial plasma glucose levels or in the av-
erage newborn weight in the three different groups [26]. 

b) Roseglitazone 
Rosiglitazone is associated with adverse fetal outcome in 2nd and 3rd trimes-

ter. Its use is not recommended by NICE. It is classified as category C by the 
Food and Drug Authority (FDA) for use in pregnancy [23]. 

4. Conclusions 

Early diagnosis and treatment of GDM is associated with improved short and 
long term outcomes for mother and fetus. Although insulin is time tested first 
line therapy, its use involves practical challenges. Recent evidence is supportive 
of use of OHA, especially metformin and glibenclamide. 

Metformin, when compared with insulin, is associated with less weight gain, 
better satisfaction and acceptance and with a lower risk of maternal hypogly-
caemia. 

OHAs could be considered as a safe alternative for treatment of GDM with 
comparable short term outcomes. They could be particularly useful as first line 
agents to treat GDM in developing countries where use of insulin may not be 
possible due to its cost implications and lack of proper patient education. Their 
use in clinical practice as first line agent is supported by NICE and American 
Diabetic Association. Finally, more prospective studies including large cohorts 
of women are needed to elucidate the effectiveness as well as the safety of oral 
hypoglycaemic agents in the management of GDM. 
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