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Gestational diabetes: diagnosis, care, and influence on fetus

Gestational diabetes mellitus (GDM) is characterized by the 
WHO as a condition of hyperglycemia detected for the first time 
during pregnancy, with blood glucose levels that do not meet the 
diagnostic criteria for DM. There are some hormones produced 
by the placenta and increased by pregnancy, such as placental 
lactogen, cortisol, and prolactin. In which, they can reduce the 
performance of insulin at its receptors and, consequently, in-
crease insulin production in healthy pregnant women. Prenatal 
care is essential to prevent complications for women and chil-
dren. Thus, an individualized diet should be indicated, exercise 
during pregnancy, and delivery should be monitored. If the rec-
ommendations do not normalize the condition of GDM, sponta-
neous abortions, the formation of excess amniotic fluid, congen-
ital malformations, restricted fetal growth, and even the death of 
the mother and fetus may occur. 
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Introduction 

According to the International Diabetes Federa-

tion, data published in 2019 estimate that in the 

past 20 years the prevalence of diabetes has tri-

pled, from 150 million to 463 million people aged 

20 to 79 years. A proportional increase is pro-

jected in the coming decades. In Brazil alone, 

more than 6 million people have Diabetes, occu-

pying fifth place in the world ranking. The data 

also shows that twice as many people have dia-

betes that has not yet been diagnosed or asymp-

tomatic1.   

Health and medical monitoring of the individual 

can prevent possible complications of diabetes; 

however, late diagnosis can bring harm to health 

such as blindness, limb amputation, ketoacido-

sis, and even death2. General symptoms of dia-

betes are frequent urination (polyuria), exces-

sive thirst, fatigue, constant hunger, blurred vi-

sion, and sudden weight loss3. In the case of the 

clinical picture of gestational diabetes, weight 

loss is replaced by an excessive increase in the 

weight of the pregnant woman and the fetus.  

Gestational Diabetes Mellitus (DMG) is charac-

terized by an excessive increase in glycemia de-

tected for the first time in the gestational period 

in which blood glycemic levels do not reach the 

diagnostic criteria for Diabetes mellitus (DM). 

This clinical picture is a relevant current problem, 

not only due to the risk of perinatal complications 

but also the development of future diseases re-

lated to the mother and the child4.  

Whereas this problem is a worldwide heathy is-

sue, this chapter briefly summarizes the diagno-

sis of diabetes mellitus, as well as what prob-

lems can be generated in the development of the 

fetus when there is a picture of gestational dia-

betes.  

Diagnosis of diabetes 

According to the protocols of the Ministry of 

Health of Brazil and the World Health Organiza-

tion (WHO), the diagnostic tests for Diabetes are 

fasting glycemia and the Oral Glucose Toler-

ance Test (TOTG). Fasting glycemia, consid-

ered a routine exam, should be done between 8 

and 12 hours of fasting. Your result must be less 

than 100 mg/dL to be considered non-diabetic. 

Results between 100 and 125 mg/dL character-

ize altered fasting glucose or pre-diabetes. 

Thus, the test should be repeated as soon as 

possible. However, the results ≥ 126 mg/dL are 

a fee for a possible diagnosis of diabetes1,5.  

Both for the pre-diabetic and the diabetic people, 

they should go to the TOTG, a glucose test done 

in three moments. The first fasting moment that 

should have an expected result below 100 

mg/dL, after, the fasting blood collection the pa-

tient should ingest a solution of 75g of glucose, 

and repeat the exam 1h and 2h after ingestion, 

with expected results below 140 mg/dL and 120 

mg/dL, respectively. Blood rates higher than any 

of these expectations are diagnosed with Diabe-

tes3,6,7. Once diagnosed, to control hyperglyce-

mic treatment, the patients should submit them-

selves a glycated hemoglobin (HbA1c) test, 

every three months. An A1C level below 7%, is 

one of the main goals in diabetes control8.  

According to their origin and the way insulin acts 

in the human body, Types of diabetes mellitus 

and their treatments can be differentiated. Also, 

they can be classified according to the produc-

tion or uptake of glucose in the body. The most 

common types are mentioned right below3,6.  

Type 1 diabetes mellitus 

Causes of type 1 diabetes mellitus are still poorly 

understood. There are no studies that can con-

firm the mechanisms that are involved in type 1 

diabetes mellitus (DMT1). The most likely path 

would be a sum of genetic and environmental 

causes. It is known that DMT1 is more common 

to occur in childhood, although it can develop at 

any age. DMT1 is considered an autoimmune 

disease, in which the body attacks the beta cells 

of the pancreas, which makes them not produce 

any insulin or to produce insufficient insulin for 

the body to function properly. The patient with 

this comorbidity needs daily care. The main one 

is the application of insulin so that he/she can 

control blood glucose levels. Monitoring of these 

levels should also be done frequently on a day-

to-day basis and noted. Other precautions are 
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healthy living, eating habits, and physical exer-

cise at least 150 minutes a week1,3,5. 

Type 2 diabetes mellitus 

The cause of type 2 diabetes (DMT2) is due to 

the resistance to insulin. The individual produces 

the hormone normally; however, the insulin is 

unable to have the necessary peripheral action. 

Once glucose is unable to enter insulin-depend-

ent tissues, it will be free in the blood, which can 

cause hyperglycemia2,3,6. 

This type of diabetes is the most found in the 

population and about 90% of diabetic patients. 

Like DMT1, the causes of DMT2 in the body are 

still unknown. Studies indicate that several envi-

ronmental factors, such as lifestyle and multi-

gene factors that contribute to the development 

of the disease. Although the prevalence of T2DM 

is higher in adults and the elderly, world authori-

ties have been concerned, as more and more 

children and adolescents have acquired this dis-

ease1,2. 

Gestational diabetes mellitus 

It is considered a clinical condition of GDM when 

the increase in glycemic rates is diagnosed for 

the first time during pregnancy9. Some hor-

mones are produced by the placenta and in-

creased during the gestational period, which can 

promote a reduction in insulin performance in its 

receptors. Consequently, there is an increase in 

insulin production in healthy pregnant women4. 

Due to the high metabolic demand of pregnancy, 

the pancreas tends to increase the mass of β 

cells to alter the balance on the proliferation of 

these cells. Thus, it focuses on the response of 

the islets of Langerhans to the balanced produc-

tion of insulin for this gestational period, which is 

a physiological state of insulin resistance. There-

fore, DMG occurs when the increase in β cell 

mass fails10.  

Some risk factors that are related to GDM: ad-

vanced maternal age, overweight and obesity or 

excessive weight gain in pregnancy, excessive 

abdominal fat, history of diabetes in first-degree 

relatives, obstetric history (repetitive abortions, 

malformations, fetal death, and macrosomia), 

previous DMG, polycystic ovary syndrome, and 

the mother's stature less than 1.50 m6,11,12. 

At the diagnostic level, the fasting blood glucose 

test should be requested at the first prenatal con-

sultation, as recommended by the Brazilian Dia-

betes Society (SBD). For not being diagnosed as 

DMG at the beginning of pregnancy, the refer-

ence values of glycemia must be under 92 ml/dL. 

The results above 126 ml/dL are diabetes melli-

tus diagnosed, for the first time in pregnancy. 

Values ≥ 92, and < 125mg/dL are diagnosed as 

DMG. The test must be repeated for confirma-

tion. New tests should be done during the sec-

ond trimester if a pregnant woman is not diag-

nosed at the beginning of the gestational pe-

riod6,13.  

Examination of the glycemic curve, TOTG, 

should be done between the 24th and 28th 

weeks of gestation. For accurate results, it is rec-

ommended a diet without carbohydrate re-

striction for three days before the test with a min-

imum of 150g daily. Results and reference val-

ues should be based on the Hyperglycemia and 

Adverse Pregnancy Outcomes (HAPO) studies. 

The test should be done with an empty stomach. 

To be analyzed again after 1 and 2 hours, 75g of 

glucose should be ingested. To confirm DGM, 

the fasting values should be ≥ 92 mg/dL, 1h after 

ingestion ≥ 180 gl/dL, and 2h after ≥ 153 

mg/dL4,6,13. 

Some complications such as frequent urinary in-

fections and high blood pressure can usually oc-

cur from the second trimester. In the baby, GDM 

can cause macrosomia and premature birth. 

Also, the incidence of cesarean deliveries is 

twice as common in pregnant women with GDM 

than in healthy ones8,9,13. 

Pre and post-partum care and treatment 

Prenatal care is essential to prevent complica-

tions and even maternal death. For cardiovascu-

lar, renal, food, and obstetric monitoring, mul-

titherapeutic follow-up is indicated14. 

An individualized diet for pregnant women must 

have a maximum of 30 kcal per kg of ideal 

weight with the addition of 340/450 kcal from the 
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third trimester. These calories are distributed in 

3 meals and up to 3 snacks. The number of car-

bohydrates should be less than 42% and low in 

sodium14,15. It is recommended that all pregnant 

women, with or without DMG, practice physical 

exercises during this period. However, with 

DMG, care is doubled, and the prevention of ex-

cessive weight gain becomes more important, 

which can prevent the development of arterial 

hypertension, postpartum obesity, fetal macro-

somia, etc16,17. 

Blood glucose monitoring is recommended daily, 

at least 4 times pre and postprandial, with no 

control of levels with diet and exercise, drug 

treatment begins. It is used, as a standard, insu-

lin therapy to try to normalize hyperglycemia, the 

initial insulin dose should be around 0.5 U / kg, 

and if necessary, individually adjusted by the 

doctor. While scheduled delivery is usually cho-

sen, Labor should also be monitored. Regard-

less of the type, blood glucose should be main-

tained between 70 and 140 mg/dL, if necessary, 

venous access with continuous infusion of glu-

cose solution. The presence of a neonatologist 

in the delivery room is recommended to ensure 

neonatal health6,15.      

It is normal for blood levels to return to normal 

after delivery, especially during breastfeeding, 

which can even cause hypoglycemia. Therefore, 

women must follow regular medical monitoring 

to monitor their blood glucose levels7,10. 

Breastfeeding is essential for the health of the 

baby and the mother, so it should be encour-

aged. The maternal diet of around 1800 kcal 

daily is sufficient to supply and help with a 

healthy energy balance. Mothers should return 

to the metabolic assessment 6 to 8 weeks post-

partum to ensure that their glucose levels have 

normalized, which occurs in most women. Life 

change to seek healthy habits should be directed 

to women to prevent DMT214,15. 

Interference of diabetes in the development 

of the fetus 

At the beginning of pregnancy, during the organ-

ogenesis phase, hyperglycemia caused by GDM 

can increase the chances of causing spontane-

ous abortions. From the second trimester of ges-

tation, to maintain the glucose supply needed by 

the fetus, the body increases serum levels of 

progesterone, prolactin, estrogen, cortisol, and 

chorionic somatomammotropin. This can cause 

insulin resistance, characterizing gestation by it-

self diabetogenic18. 

According to the HAPO Study Cooperative Re-

search Group (2008), fetal insulin is stimulated 

by the maternal transport of glucose from the 

mother to the fetus through the placenta, results 

in fetal growth and adiposity. In the same way, 

the maternal blood glucose and umbilical cord C 

peptide are associated with cases of macro-

somia and neonatal adiposity, with the percentile 

> 9019. 

Exposure of the fetus during DGM to the moth-

er's hyperglycemic state increases the chances 

of neonatal hypoglycemia (first 12 hours of life 

with blood glucose lower than 35mg / dL). Sev-

eral studies show the incidence of premature 

births in the state of GDM. Thus, the occur-

rences have elevated to more than 30% of preg-

nancies with DMG. Other problems are reported 

in the literature, such as polyhydramnios (ex-

cess of amniotic fluid), fetal or neonatal death of 

unknown cause, congenital malformations, and 

fetal growth restriction20.  

Studies have also shown a greater propensity to 

gain weight, adiposity, and obesity in children, 

up to 11 years of age, whose mothers were DMG 

carriers, in addition to a greater chance of devel-

oping DMT221,22. 

Conclusion 

Thus, we can observe that the lack of monitoring 

and treatment of the clinical picture of increased 

glycemia detected during pregnancy, also 

known as gestational diabetes, can bring several 

complications for the pregnant woman and the 

development of the fetus. These complications 

can occur during pregnancy or increase the pro-

pensity for diseases after birth. 
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