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Abstract The prevalence of diabetes during pregnancy has been steadily increasing in the US, mainly 

gestational diabetes (approximately 90% of the cases). The other types of diabetes during pregnancy 

are type 1 and type 2 diabetes mellitus. Pre-existing type 2 diabetes mellitus represents 

approximately 8% of all types of diabetes during pregnancy. The increase in the prevalence of 

gestational diabetes occurred in parallel with the increase in the prevalence of obesity. 

The diagnosis of gestational diabetes is made either through one-step or two-step strategy in 

pregnant women between 24 and 28 weeks of gestation. Diabetes screening is also recommended 

at the first prenatal visit to women with increased risk factors for diabetes. The management of 

diabetes during pregnancy involves nutritional medical therapy and/ or pharmacological treatment, 

in order to achieve the glycemic targets that have been associated with the lowest risk of maternal 

and fetal complications. 

 Considering the possibility of diabetic complications (retinopathy) during pregnancy, the 

screening of women with pre-existing diabetes is also necessary. Moreover, gestational diabetes 

has been associated with an increase in the risk of developing maternal type 2 diabetes, in 

approximately 50-70% of the cases, after the age of 15-25 years. Therefore, it is recommended to 

test women with gestational diabetes, between 4-12 weeks’ post-partum, using the oral glucose 

tolerance test (OGTT). If the results are normal, the test should be performed every 1 to 3 years. 
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Highlights ✓ The active screening of women with risk factors for diabetes, the early diagnosis and the 

appropriate treatment are required to achieve optimal glycemic control in pregnancy. 

✓ A proper treatment of gestational diabetes leads to a decrease in the rate of perinatal 

mortality and hospitalization in intensive care units, improving fetal and maternal 

outcomes. 
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Introduction 

Gestational diabetes is the diabetes diagnosed during 

pregnancy, in the 2nd or 3rd trimester, which is neither type 

1 diabetes nor pre-existing type 2 diabetes. The diabetes 

diagnosed in the first trimester of pregnancy is defined as 

pre-existing diabetes mellitus (1-4). 

The association between pregnancy and diabetes can 

occur in two situations: if the pregnancy occurs in women 

with known type 1 or type 2 diabetes, this is called pre-

gestational diabetes; on the other hand, the diabetes 

diagnosed in the 2nd or 3rd trimester of pregnancy is called 

gestational diabetes (1, 4). 

The prevalence of pre-existing diabetes has increased 

in the past decade, especially as a result of the increased 

prevalence of type 2 diabetes mellitus. For these women, 

the main cause of morbidity and mortality in children is 

represented by major congenital malformations (1). 

Therefore, these women should be informed and 

educated about these risks, about the need for optimal 

glycemic control before the preconception phase, and the 

contraceptive and family planning options. Preconception 

counselling improved maternal and fetal outcomes in 

women with pre-existing diabetes (5, 6). 

Gestational diabetes represents about 90% of all the 

pregnancies associated with diabetes mellitus. The increase 

in the prevalence of gestational diabetes occurred in 

parallel with the prevalence of obesity. The prevalence of 

hyperglycemia during pregnancy has been estimated at 

16.9% (7). 

Pre-existing diabetes screening is recommended at the 

first prenatal visit in women with increased risk factors for 

diabetes. Screening for gestational diabetes occurs between 

24 and 28 weeks of pregnancy. Then, if they have been 

diagnosed with gestational diabetes, another test is 

recommended between 4-12 weeks postpartum (1-4). 

The first evidence that screening, diagnosis and 

treatment of hyperglycemia in women not previously 

known with diabetes improved the outcomes was 

emphasized by O'Sullivan et al. in the 1960s. They 

proposed several diagnostic criteria for gestational diabetes 

based on a 3-h 100g oral glucose tolerance test (OGTT). 

They also tested the effectiveness of antidiabetic treatment 

(diet or insulin) in pregnant women. They demonstrated 

that the fetal macrosomia rate was 4. 3% in the intervention 

group compared to 13.1% in the control group (3).  

Discussions 

It has been demonstrated that women with preexisting 

diabetes mellitus and their children have a double risk of 

serious injury at birth, a triple risk of Cesarean delivery, 

and a quadruple risk of admission to the intensive care 

units. 

Studies on women with preexisting diabetes have 

revealed higher rates of complications compared to the 

general population, including perinatal mortality, 

congenital malformations, hypertension, preterm delivery, 

large-for-gestational age (LGA) infants, Cesarean delivery 

and other neonatal morbidities (6, 8). 

Moreover, the incidence of pediatric diabetes was 

higher in children born by mothers with gestational 

diabetes than by mothers without gestational diabetes, 

according to a study published in April 2019 (9-11). 

A child with macrosomia or a large child for the 

gestational age is at increased risk for the onset of short-

term complications, but it can also increase the risk of long-

term complications such as childhood obesity, diabetes, or 

high blood pressure. Fetal macrosomia occurs in 15-45 % 

of diabetic pregnancies. Also, large-for-gestational-age 

infants should be screened for hypoglycemia (5). 

In order to minimize the occurrence of these 

complications, it is important that these women have a 

good glycemic control prior to pregnancy. According to the 

American Diabetes Association 2019, a good glycemic 

control is defined by a glycosylated hemoglobin < 6.5%, 

the value below which the risk of congenital anomalies, 

preeclampsia, macrosomia, and other complications 

decreases. Also, continuous glycemic monitoring (CGM) 

has improved glycemic control and neonatal outcomes in 

these women (1, 4). 

Optimal glycemic control prior to pregnancy has been 

associated with a 70% decrease in maternal and fetal 

complications. Some observational studies have revealed 

an increased risk of anencephaly, microcephaly, congenital 

heart disease, caudal regression, directly proportional to 

increased glycosylated hemoglobin during the first 10 

weeks of pregnancy (1). 

Moreover, women with pre-existing diabetes should be 

informed about the risk of developing/ worsening diabetic 

retinopathy and other diabetic complications. Diabetic 

retinopathy is the main cause of vision loss in women aged 

between 24 and 64 years. Because of this risk, the 

ophthalmic control is recommended before pregnancy (in 

the first trimester, every trimester, and 1 year postpartum). 

At the first prenatal visit of women with preexisting 

diabetes, it is recommended to re-evaluate potentially 

teratogenic drugs, to assess comorbidities such as 

hypertension, renal disease, the occurrence of diabetic 

neuropathy and the presence of cardiovascular disease. The 

rate of preeclampsia has been found to correlate with the 

level of glycemic control. 
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Albuminuria and overt nephropathy are associated with 

increased risk of maternal and fetal complications. Given 

the risk of deterioration of the renal function, an estimated 

glomerular filtration rate (eGFR) should be used before 

pregnancy to determine the risk of adverse outcomes. 

Additional folic acid is also recommended, given that 

obesity, which is more commonly associated with type 2 

diabetes, has been associated with lower levels of folic acid 

than in the general population (1-4).  

The diagnostic criteria for type 1 diabetes mellitus and 

type 2 diabetes mellitus are as follows: 

1. Fasting glycaemia > 126 mg/dL, or 

2. 2-h OGTT glycaemia > 200 mg/dL, or 

3. Glycated hemoglobin > 6.5 %, or 

4. Symptomatic patient and random glycaemia > 200 

mg/dL. 

Between 3% and 20% of the pregnant women develop 

gestational diabetes, the percentage varying according to 

the occurrence of risk factors. The HAPO study revealed 

the association between plasma glucose and adverse 

pregnancy outcomes, this association being independent of 

other risk factors (1, 9). 

Pregnant women diagnosed with pre-diabetes before 

pregnancy are at increased risk of developing gestational 

diabetes, and should benefit from screening in the first 

trimester of pregnancy. 

The risk factors for the development of gestational 

diabetes are as follows: 

1. Mother's age over 35 years  

2. High-risk Ethnicity (African, Arab, Asian, Hispanic, 

Indigenous, or South Asian)  

3. Under corticosteroid medication  

4. Obesity (and body mass index higher than or equal to 

30 kg/ m2)  

5. Pre-diabetes  

6. Gestational diabetes during a previous pregnancy  

7. Birth given to a baby whose weight was higher than 4 

kg  

8. A parent, a brother or a sister with type 2 diabetes  

9. Polycystic ovary syndrome or acanthosis nigricans  

Some risk factor associated with the lowest incidence 

of gestational diabetes are: 

1. Age < 25 years 

2. Normal weight before pregnancy 

3. Member of an ethnic group with a low prevalence of 

diabetes 

4. No known diabetes in first-degree relatives 

5. No history of abnormal glucose tolerance 

6. No history of poor obstetric outcome (2, 3). 

Diagnosing gestational diabetes is essential, given the 

increased risk in the mother and the infant associated with 

gestational diabetes and, on the other hand, the benefits 

obtained by the optimal glycemic control. The screening of 

gestational diabetes will be performed in the 24th-28th 

week of pregnancy. The best method of screening for 

gestational diabetes is controversial.     

The method of screening can be either a sequential 2-

step or a 1-step process: 

The one-step strategy includes the test with 75 grams of 

oral glucose after 8 hours of fasting. This is the test 

performed between 24 to 28 weeks of gestation and it 

results positive if one of the following criteria is met: 

1. Fasting glycaemia greater than or equal to 92 mg/ dl 

2. 1-hour glycaemia greater than or equal to 180 mg/ dl 

3. 2-hour glycaemia greater than or equal to 153 mg/ dl 

The two-step strategy includes the administration of 50 

g oral (non-fasting) glucose with glucose measurement 1 

hour after administration. If blood glucose at 1 hour is 

greater than or equal to 130 mg/ dl, 135 mg/ dl, or 140 mg/ 

dl, 100 g of glucose will be administered after 8 hours of 

fasting. The diagnosis of gestational diabetes is made if 2 

of the next 4 criteria are met: 

1. Fasting glycaemia greater than or equal to 95 mg/ dl 

2. Blood glucose at 1 hour greater than or equal to 180 

mg/ dl 

3. Blood glucose at 2 hours greater than or equal to 155 

mg/ dl 

4. Glucose at 3 hours greater than or equal to 140 mg/ dl         

Other tests (glycated hemoglobin, random postprandial 

or fasting blood sugar levels) are not recommended 

because of their low sensitivity (1, 8). 

Fasting and postprandial self-monitoring of blood 

glucose are recommended in both gestational diabetes 

mellitus and pre-existing diabetes during pregnancy to 

achieve glycemic control. Some women with preexisting 

diabetes should also test blood glucose pre-prandially, in 

order to adjust their pre-fast acting insulin dosage. 

 Glycemic targets are the same for both gestational 

diabetes and pre-existing type 1 or type 2 diabetes mellitus. 

These are the following: 

1. Fasting/ pre-prandial glucose concentrations, 95 mg/ 

dL 

2. 1-hour postprandial, 140 mg/ dL 

3. 2-hour postprandial, 120 mg/ dL  

After the diagnosis, treatment starts with medical 

nutrition therapy, physical activity, and weight 

management depending on the pre-gestational weight (1). 
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Most women can achieve euglycemia through nutritional 

therapy alone, but 30% will require drug therapy (12, 13). 

Moreover, it has been demonstrated that insulin treatment 

administered in case the target blood glucose 

concentrations are not met through diet resulted in the 

reduction of preeclampsia, shoulder dystocia and birth 

weight > 4000 g. Weight loss before pregnancy has been 

shown to be the most effective intervention that improved 

medical comorbidities, such as diabetes and hypertension.  

Some studies suggest that 70–85% of the women 

diagnosed with gestational diabetes can control it with 

lifestyle modification alone. On the other hand, weight gain 

more than recommended has a higher risk of preeclampsia, 

delivery through Cesarean section, macrosomia and large-

for-gestational-age fetus (14). 

 Excessive gestational weight gain is characterized by 

higher birth weight infants. Because pre-pregnancy BMI 

and glycemic control have independent effects on fetal 

growth, the education and management of this women are 

very important. According to a recent review, 47% of the 

pregnant women in the United States gain more weight 

than recommended. 

  Pre-pregnancy body mass index seems to be a more 

important risk factor for adverse maternal-fetal outcomes 

than weight gain during pregnancy, according to a meta-

analysis (13). 

In a review from 2017, it was demonstrated that 

gestational weight gain below recommendations was 

associated with a higher risk of small-for-gestational-age 

and preterm birth and lower risk of large-for-gestational-

age and macrosomia, while gestational weight gain above 

recommendations was associated with higher risks of large 

for gestational age, macrosomia and Cesarean delivery 

(12). 

 In a study published in May 2019, it was demonstrated 

that the risk of obesity in children increases at glycemic 

levels during pregnancy below those used to diagnose 

gestational diabetes, and also that the effect of gestational 

diabetes on obesity in children is higher than in women 

with obesity (10). 

  In preexisting diabetes mellitus, the previous diet will 

be maintained during pregnancy, with the permanent 

caloric adaptation, depending on the initial weight before 

pregnancy, on the weight evolution and on the age of the 

pregnancy. In overweight/ obese pregnancies, a moderate 

low caloric intake is recommended, but no weight loss is 

indicated (1, 4). 

With regard to women with gestational diabetes, there 

is no consensus on optimal caloric intake. Nutrition therapy 

should be designed to promote adequate nutritional intake 

without ketosis, achievement of glycemic goals, 

appropriate fetal growth and maternal weight gain. The 

guidelines recommend a minimum carbohydrate intake of 

175 g/ day, a minimum of 71 grams of protein/ day and 28 

grams of fiber/ day, with the reduction of refined sugars, 

the elimination of alcohol and adequate fluid intake. 

 Physical activity of moderate intensity should be 

maintained and carried out constantly, but adapted to the 

evolution of the pregnancy. In combination with nutritional 

intervention, physical activity appears to be more effective 

for gestational diabetes management than gestational 

diabetes prevention (1-4). 

Pharmacological Therapy             

Insulin is the first-line agent used in the treatment of 

gestational diabetes, along with nutritional intervention 

and physical activity. The choice of insulin regimen is 

based on the patient’s individual glucose profile. Other oral 

antidiabetic agents, such as sulphonylureas, cross the 

placenta and are associated with neonatal hypoglycemia, 

and metformin increased the risk of prematurity, even if  

it is associated with a lower risk of neonatal 

hypoglycemia.              

For pregnant women diagnosed with pre-existent 

diabetes, an intensive insulin therapy regimen (basal bolus 

regimen) or insulin pump therapy may be used. In these 

cases, intensive glycemic monitoring (approximately 6-10 

times/ day) is required to adjust insulin doses to ensure an 

optimal glycemic control and to avoid hypoglycemia. The 

insulin dose depends on the age of the pregnancy and the 

weight of the mother.  

Several studies have indicated a possible benefit of 

adding metformin to insulin therapy in women with 

preexisting type 2 diabetes, but there are still no clear 

benefits of prescribing metformin in these people. 

 In pregnant women with gestational diabetes, insulin 

therapy will be initiated when the diet and physical activity 

fail to ensure glycemic targets. Different insulin therapy 

regimens may be used, but the presence of hyperglycemia, 

both pre-prandial and post-prandial, requires the 

administration of a combined (basal-bolus) regimen. 

Frequent glycemic self-monitoring is also recommended in 

order to achieve the optimal glycemic target. 

Due to the complexity of insulin management in 

pregnancy, referral to a specialized center providing 

multidisciplinary care, including a maternal-fetal medicine 

specialist, an endocrinologist, or another practitioner 

experienced in the management of pregnancy in women 

with preexisting diabetes, a dietitian, a nurse, is 

recommended if this is available. 
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In most situations, gestational diabetes will resolve 

after birth, but there are situations where there may be 

various degrees of glucose intolerance. It is recommended 

to test women between 4-12 weeks’ post-partum with an 

OGTT, with subsequent testing at 3 years (1-4). 

According to a study published in May 2019, the 

infants of mothers who have insulin- treated diabetes 

mellitus, are at a higher risk for preterm and macrosomia 

than the infants of mothers with gestational diabetes (15, 

16). 

Conclusions 

Considering the increased risk of morbidity and 

mortality associated with diabetes in pregnancy, the active 

screening of women with risk factors, the early diagnosis 

of diabetes, and the appropriate treatment are required to 

achieve optimal glycemic control. 

The treatment of gestational diabetes resulted in a 

significant decrease in the risk of macrosomia, large for 

gestational age and shoulder dystocia. Moreover, the rate 

of perinatal mortality and hospitalization in intensive care 

units were lower in treated women. 

Last but not least, monitoring/ self-monitoring of 

glycaemia is the key to gestational diabetes therapy, 

improving fetal and maternal outcomes. 
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