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Abstract: Gestational diabetes mellitus (GDM) is one of the most common complications of pregnancy. It is
characterized by hyperglycemia resulting from impaired tissue sensitivity to insulin secreted by pancreatic beta
cells. This is due to the action of hormones secreted by the placenta that oppose insulin. The incidence of
gestational diabetes continues to increase, posing many potential risks to both mother and fetus. Importantly,
these complications also have a long-term dimension. It has been proven that in adulthood, in children born from
pregnancies complicated by gestational diabetes, the risk of developing obesity, type II diabetes and
cardiovascular diseases increases. Their mothers are also at a similar risk. The main goal of treatment of
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gestational diabetes is to achieve normoglycaemia. Appropriate dietary management is recommended, and if this
is not sufficient, insulin therapy should be initiated.

Key words: Gestational diabetes mellitus, insulin, hyperglycemia, diagnosis, pathophysiology, outcomes,
dietary management,

Introduction

The term gestational diabetes was first used in 1961 by O'Sullivan. Gestational diabetes mellitus (GDM) is a
carbohydrate metabolism disorder characterized by hyperglycemia that develops and is diagnosed during
pregnancy.1 Although it subsides after delivery, the consequences of this disease for both mother and baby can
be long-lasting. Already at the stage of trying to get pregnant, we can identify women who are at increased risk
of developing gestational diabetes. Risk factors for the development of gestational diabetes include:

 being overweight or obese,
 highly processed diet with a high glycemic index, poor in vitamins and minerals,
 positive history of gestational diabetes in a previous pregnancy,
 giving birth to a newborn weighing > 4000g,
 carbohydrate tolerance disorders diagnosed before pregnancy,
 glucosuria,
 advanced maternal age,
 diabetes mellitus in 1st and 2nd degree relatives.2

Women suffering from gestational diabetes, as well as children born from such a pregnancy, are burdened with
an increased risk of developing obesity, type II diabetes and cardiovascular complications in the future. This
leads to intergenerational transmission of predisposition to the development of metabolic diseases, which has a
huge impact on the health of the entire population. Gestational diabetes most often develops in the second half of
pregnancy. For this reason, according to current recommendations, every woman between 24 and 28 weeks of
pregnancy should have a 75g oral glucose test (OGTT).3 An abnormal result of this test allows us to diagnose of
gestational diabetes. To minimize the possible consequences of this condition, both for the mother and the fetus,
it is essential to maintain normal blood glucose levels. Treatment consists of implementing a diabetic diet and, if
possible, increasing physical activity. In case of failure, insulin therapy is necessary. So far, oral antidiabetic
drugs have not been approved for use in this indication.4

Pathogenesis of gestational diabetes mellitus

During a properly developing pregnancy, a number of physiological changes occur in a woman's body. Their
task is to provide appropriate conditions for the developing fetus. One of them relates to the sensitivity of target
tissues to insulin. At the beginning of pregnancy, tissue sensitivity to insulin increases. This is conducive to the
creation of energy reserves for the later period of pregnancy. With the development of pregnancy, there is a
physiological increase in the secretion of pregnancy hormones, such as estrogen, progesterone, placental
lactogen or placental growth hormone. They are secreted mainly through the placenta, and their antagonistic
effect on insulin leads to increasing insulin resistance of maternal tissues. The result of this mild state of
maternal insulin resistance is an increase in endogenous hepatic glucose production as well as the breakdown of
fat stores, leading to an increase in blood glucose and free fatty acids. As a result, more glucose needed for
growth can pass through the placenta to the fetus. To keep maternal blood glucose levels stable, pancreatic beta
cells begin to secrete even more insulin. Women with a disorder of this process may develop gestational
diabetes.5

Dysfunction of the beta cells of the pancreatic islets in the course of gestational diabetes may result from several
causes. Firstly, blood tests in some women with this diagnosis show circulating immune markers, such as anti-
islet cell antibodies or antibodies to glutamate decarboxylase 65. They are diagnostic for developing type 1
diabetes. Some women have genetic variants that are diagnostic for monogenic forms of diabetes.6 These include
genes responsible for subtypes of MODY diabetes and maternally inherited diabetes. However, the most
common mechanism for the development of gestational diabetes is the presence of previous insulin resistance of
tissues developing as a result of excessive body weight before pregnancy. Physiological processes occurring
during pregnancy intensify this pathology even more, which leads to the breakdown of the beta cells of the
pancreatic islets. This is why gestational diabetes is often seen as a form of developing type 2 diabetes.7

Diagnosis of gestational diabetes mellitus
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Currently, the criteria of the International Association of Diabetes and Pregnancy Study Group (IADPSG) play a
key role in the diagnosis of gestational diabetes (GDM). They are based on a large international study of 23,000
pregnant women - Hyperglycemia and Adverse Pregnancy Outcomes (HAPO).8 According to the
recommendations of the IADPSG, every pregnant woman should have a fasting plasma glucose (FPG) test
performed during her first visit to the gynecologist. Women with a normal result of this test (FPG < 92 mg/dl),
not burdened with risk factors for hyperglycemia during pregnancy, should be ordered to perform a 75g oral
glucose tolerance test (OGTT) between 24 and 28 weeks of pregnancy. Criteria for early OGTT testing include:

 fasting glucose of 92–125 mg/dL,
 pregnancy >35 years of age,
 previous birth of a child weighing > 4 kg or with a developmental defect,
 history of intrauterine death,
 hypertension or BMI > 27 kg/m2 before pregnancy,
 family history of type 2 diabetes,
 previous gestational diabetes,
 multiple births.

Criteria for the diagnosis of gestational diabetes (according to WHO 2013) based on the OGTT with 75 g of
glucose:
1) fasting blood glucose 5.1–6.9 mmol/L (92–125 mg/dL),
2) blood glucose in 1 h OGTT ≥10 mmol/L (180 mg/dL),
3) blood glucose in 2 h OGTT 8.5–11.0 mmol/L (153–199 mg/dL).9

One of these criteria is sufficient to establish the diagnosis.

We also need to be aware that not only gestational diabetes can be diagnosed during pregnancy. Gestational
diabetes is diagnosed when a woman meets the universal criteria for diabetes in the general population.
Diagnosis criteria for diabetes in pregnancy (according to WHO 2013):
1) fasting blood glucose ≥7.0 mmol/L (126 mg/dL) measured twice (on different days),
2) blood glucose at 2 hours 75 g OGTT ≥11.1 mmol/L (200 mg/dL),
3) casual glucose ≥11.1 mmol/L (200 mg/dL) and accompanying symptoms of hyperglycemia.10

Treatment of gestational diabetes mellitus

The basic treatment of gestational diabetes is a lifestyle change, consisting in the use of a proper diet and
physical activity. The main goal of this procedure is to lower the elevated level of glucose in the mother's blood.
This can be achieved by reducing the consumption of carbohydrates to less than 40% of the total energy value of
food and by increasing the consumption of complex carbohydrates relative to simple ones. It is recommended
that a woman eat regularly every 3–5 hours during the day. The recommended daily physical activity is 30
minutes of moderate-intensity aerobic exercise at least 5 days a week. Physical activity should be adapted to the
woman's abilities.11

Once GDM is diagnosed, close monitoring of blood glucose levels is necessary to ensure that adequate glycemic
control is maintained. This is generally achieved through daily self-monitoring of blood glucose by patients
using a glucometer. It is recommended to perform at least 4 measurements during the day - one measurement on
an empty stomach, immediately after waking up, and three post-meal measurements - one hour or two hours
after each main meal. Recommended blood glucose target is:

 fasting - 70-90 mg/dl,
 one hour after the start of the meal <140 mg/dl,
 two hour after the start of the meal<120 mg/dl.

The ACOG and ADA recommend the same threshold values for both gestational diabetes and pre-pregnancy
diabetes.12

A woman should keep records of her glucose levels and what she ate. This allows her to see which foods trigger
her glucose spikes. However, if lifestyle changes alone fail to achieve target values and most fasting and/or
postprandial glucose levels are elevated, pharmacotherapy is recommended. Both the ACOG and the ADA
recommend insulin for the drug treatment of GDM because it does not cross the placenta and improves perinatal
outcomes.13 Insulin doses should be determined based on a careful analysis of the patient's blood glucose meter
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readings. Fasting hyperglycemia is treated with basal (long-acting or intermediate-acting) insulin, and
postprandial hyperglycemia is treated with mealtime (rapid-acting) insulin. Basal and meal insulin can be used
separately or in combination, depending on the individual glycemic profile. Insulin dose modifications are made
on the basis of self-monitoring of blood glucose under the strict supervision of a diabetologist. At present, oral
treatment of GDM is controversial and data on long-term outcomes in offspring are lacking.14

Prognosis after gestational diabetes mellitus

Gestational diabetes adversely affects the health of both mother and baby. Unlike diabetes detected before or
early in pregnancy, since GDM is most likely to develop in the second half of pregnancy, the risk of fetal
malformations and miscarriage is low. In its course, the increase in placental transport of glucose, free fatty acids
and amino acids to the fetus stimulates excessive endogenous production of insulin and insulin-like growth
factor 1 (IGF-1). Both of these hormones have an anabolic effect, and the result of their excess is excessive fetal
growth. This results in his macrosomia. Babies born from pregnancies complicated by GDM often weigh more
than 4 kg, which increases the risk of shoulder dystocia during vaginal delivery. For this reason, fetal
macrosomia is an indication for cesarean delivery.15 Despite the higher body weight, this does not mean that they
are more developed than their peers. It is quite the opposite. Fetal hyperinsulinemia delays lung development.
After birth, when there is a sudden interruption of glucose transported from the mother, the baby is at risk of
hypoglycemia and electrolyte disturbances, such as hypokalemia. In addition, laboratory tests often reveal
polycythemia and hyperbilirubinemia. The consequences of being born from a pregnancy complicated by
gestational diabetes often follow the child throughout his life. It has been proven that they are at a much higher
risk of developing obesity, type 2 diabetes and cardiovascular complications.16

Women with pregnancies complicated by GDM are at risk of developing hypertension and pre-eclampsia during
pregnancy. All because of the negative impact of high glucose concentration on the invasion of the troboblast,
which impairs the function of the placenta. Due to fetal macrosomia, cesarean section is often necessary, as
vaginal delivery poses a high risk of perineal damage.17 Women who have had gestational diabetes in a previous
pregnancy are at risk of developing it again in a subsequent pregnancy. n addition, a diagnosis of GDM increases
the risk of developing type 2 diabetes in the future by 20 times. These women are at greater risk of developing
hypertension, myocardial infarction, stroke and further aggravation of metabolic disorders such as
dyslipidemia.18

Conclusions

Gestational diabetes is undoubtedly one of the most common complications of pregnancy. The increasing
percentage of overweight and obese women means that we will have to deal with this disease even more often.
Screening for gestational diabetes should be performed in all pregnant women. Currently, a two-step strategy is
recommended - measuring fasting blood glucose at the beginning of pregnancy and performing a three-point 75g
oral glucose tolerance test (OGTT) between 24 and 28 weeks of pregnancy. The main goal of treating gestational
diabetes is to keep a woman's blood glucose levels stable. The first-line treatment is lifestyle modification.
However, every fourth woman requires pharmacotherapy. Insulin is the preferred first-line treatment. More
research is needed on the efficacy and safety of oral diabetes medications. Fetal monitoring in the antenatal
period usually begins at the end of the third trimester, and delivery is recommended between 39 + 0 and 39 + 6
weeks of gestation. If glycemic control is suboptimal, delivery should be considered between 37 + 0 and 38 + 6
weeks of gestation. Screening for impaired glucose tolerance and type 2 diabetes in the postpartum period is
indicated for all women with a history of gestational diabetes, and further follow-up depends on the outcome of a
75 g oral glucose tolerance test performed between 4-12 weeks postpartum.
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