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Clinical Symptoms and Manifestations of Gestational Diabetes

Although there is medical care focused on obstetric and neona-
tal care, Gestational Diabetes Mellitus (MDG) is still considered 
one of the main gestational complications, due to numerous met-
abolic, hematological and anatomical risks for pregnant women, 
fetuses and newborns. In this chapter, the symptoms and clinical 
manifestations of pregnant women diagnosed with MDG and 
their offspring during and after pregnancy will beaddressed, pre-
senting the probable sequelae, in addition to the pathogenesis of 
the main clinical complications.
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Introduction 

Gestational Diabetes Mellitus (MGD) is consid-

ered one of the main obstetric complications, as 

it presents high rates of maternal, neonatal and 

pediatric morbidity1. It is a disease usually 

asymptomatic or oligosymptomatic, presenting 

in a subtle way with hyperglycemia, tiredness, 

polyuria, weight gain and polydipsia. However, 

with gestational development, symptoms be-

come more harmful to pregnant women and their 

descendants, progressing to systemic complica-

tions such as: arterial hypertension, vascular al-

terations, dyslipidemia, fetal hyperglycemia, pol-

ydramnio, pre-eclampsia and others; capable of 

inducing serious sequelae to the fetus and preg-

nant woman2,3. 

Thus, the diagnosis and therapeutic intervention 

are paramount during prenatal care, in order to 

prevent the pregnant woman from having a neg-

ative impact on quality of life, besides avoiding 

interference in the formation, development and 

survival of the fetus4. This chapter gathers the 

main symptoms and clinical manifestations in or-

der to describe the probable pathogenes and 

gestational complications that commonly affect 

pregnant women and their descendants, during 

and after birth, conditioned to MGD. 

Maternal Clinical Manifestations and Compli-

cations caused by Gestational Diabetes 

Mellitus 

During pregnancy, women undergo different an-

atomical and physiological changes to meet the 

needs of the fetus. Such changes are caused by 

hormonal stimuli specific to this phase and occur 

progressively, and can often mask signs and 

symptoms of pathologies that generate constant 

lesions to the mother and fetus, as is the case of 

MGD2. 

In the first trimesters of pregnancy, there is an 

increase in the concentration of maternal hor-

mones (estrogen, progesterone, estradiol, pro-

lactin, cortisol) capable of inducing reduction of 

insulin receptors, promoting lower uptake and 

response of cells to insulin5. This inhibition in-

creases blood glucose levels, which is able to 

destabilize proteins through glycation (union be-

tween   carbohydrate and protein), this unstable 

compound can react harmfully in tissues gener-

ating cellular lesions and changes inthehomeo-

stasis of pregnant women6. 

It is at this moment that the clinical manifesta-

tions can be identified and the GMD diagnosed 

in order to occur the appropriate treatment and 

avoid the evolution of the disease with its possi-

ble complications1. At first, signs and symptoms 

are absent, or in some cases subtle, with hyper-

glycemia and consequent polydipsia, polyuria, 

glycosuria, weight gain and dry skin.  Then such 

symptoms can worsen and promote hyperten-

sion and dyslipidemia7-13. The pathogenesis of 

each symptom is described in Table 1. 

Around the 20th week of gestation, more severe 

changes due to hyperglycemia associated with 

dyslipidemia and arterial hypertension, pro-

motes polydramnium, a very recurrent alteration 

in women with MGD, which can cause clinical 

complications, such as premature delivery and 

fetal abnormality14. 

 In addition, there is an inflammatory process 

throughout GMD that leads to high levels of pro-

inflammatory markers and cytokines, oxidative 

stress and complications of the cardiovascular 

system15. In parallel to these complications, 

preeclampsia or eclampsia may occur, a patho-

logical condition that decreases oxygenation lev-

els in the fetus and may lead to abortion, or even 

generate a risk of organ failure to the mother, 

through HELLP syndrome4 (table 2). 

Whether in the situation of a premature delivery 

or in the establishment of a preeclampsia, an ur-

gent cesarean section can be used, an invasive 

and risky procedure, especially in the 

preeclampsia, where coagulation is altered, hin-

dering maternal stabilization during the surgical 

and post-surgical procedure, in addition to the 

risk of fetal maternal death15. 

Clinical Manifestations and Complications in 

Offspring Caused by Gestational Diabetes 

Mellitus 
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As a consequence of the mother's high glycemic 

index, the fetus presents hyperglycemia and, as 

an effect, hyperinsulinism and polyglobulia. In a 

few cases, it may present malformation and 

even premature delivery15. Figure 1 summarizes 

all the complications of pregnant women and 

their descendants due to MDG. 

 

Table 1: Maternal clinical signs and symptoms of seasonal Diabetes Mellitus G(GMB). 

SIGNS AND SYMP-

TOMS 
Features 

Polyuria, polydipsia, 

glycosuria, dry skin 

and tiredness 

▪ Hyperglycemia in the blood induces loss of large volume of water through urine (pol-

yuria) in order to eliminate excess glucose from plasma (glycosuria). This process 

causes dehydration, resulting in polydipsia (excess thirst)  and dry skin. 

▪ MGD presents with low uptake and plasma glucose utilization. Thus, the cells of 

pregnant women can be submitted to few energy resources (cellular hypoglycemia), re-

sulting in decreased maternal metabolism, clinically seen as tiredness. 

Polidrâmnio 

▪ All clinical manifestations of the mother with MGD induce overload to the organs of 

the fetus (heart, brain and kidneys). Thus, intense renal activity generates an increase 

in fetal diuresis, with consequent increase in amniotic fluid volume (>2000ml). 

Hypertension 

▪ Increased blood glucose and its inadequate distribution to tissues triggers the re-

lease of pro-inflammatory cytokines and chemokines that lead to vascular lesions and 

endothelial dysfunction. As a consequence, there is 

the increase in systolic pressures >140mmHg, and diastolic pressures >90 mmHg. 

Hyperglycemia and 

dyslipidemia 

▪ Progressive insulin resistance occurs, similar to type 2 diabetes, promoted by in-

creased maternal adiposity and effects of placental hormones. Such hormonal changes 

also lead to the establishment of dyslipidemia, characterized by increased serum levels 

of triglycerides, total cholesterol, LDL and VLDL along with decreased HDLc levels. 

Source: Compiled from 7-13. 

 

Table 2: Clinical Complications of Pregnant Women with Diabetes MelLitus Gestational. 

CLINICAL COMPLICA-

TIONS 
FEATURES 

Cardiovascular complica-

tions and preeclampsia or 

eclampsia 

▪ Hipertensive disorders during pregnancy are more common in women with 

MGD, when associated with the presence of edema, proteinuria, changes in co-

agulation and liver dysfunction, a preeclampsia condition is established that tends 

to evolve to an eclampsia (convulsion). Because it has a systemic action, 

preeclampsia is responsible for injuring several organs, including liver, brain, heart 

and kidneys. In addition to decreasing placental perfusion, a state that leads to 

delayed fetal development and abortion. 

Plimb premature 

▪ It can be associated with polyhydramnio, a common condition in pregnant 

women with MGD, because excess amniotic fluid generates uterine hyperdisten-

sion that can lead to rupture of membranes and, therefore, stimulate preterm de-

livery. 

Recurrent infections by 

opportunistic microorgan-

isms 

▪ The process of dehydration, systemic injury and the reduced healing capacity 

generated by hyperglycemia facilitates the entry of opportunistic pathogens into 

the dermis and mucous membranes. Thus, bacteria, fungi, viruses and parasites 

remain in the tissues developing and causing progressive complications in the 

mother and fetus. 

Source: Compiled 9-11. 
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Figure 1. Diabetes in pregnancy and in offspring. Timeline of human development overlapping with 

in utero exposure to maternal Gestational Diabetes Mellitus (GDM), and potential outcomes at birth 

and during early childhood. 

 

Source: Author 

 

Fetuses of mothers with MDG also present hy-

perglycemia, because maternal glucose passes 

to the fetal compartment by facilitated diffu-

sion,through the concentration gradient. Due to 

increased fetal glycemic levels, there is a greater 

formation of oxygen free radicals, capable of in-

terfering with fetal development and causing 

malformations15. 

Another consequence of hyperglycemia is the 

occurrence of fetal hyperinsulinemia, which be-

gins to occur from the development of the pan-

creas in the 10th week. Due to this condition, the 

fetus has higher glucose absorption with conse-

quent elevation of its overweight weight, charac-

terizing the pathology known as macrosomia. 

Macrosomic fetuses submitted to poorly con-

trolled MGD arrive at intrauterine death, espe-

cially in the last four weeks of pregnancy. In ad-

dition, macrosomia is associated with maternal 

complications such as emergency cesarean 

section (SC),postpartum hemorrhage (PPH) and  

perineal trauma16. 

Preterm delivery may also occur in cases of 

MDG due to polyhydramnium (excess fluid in the 

amniotic sac). It is speculated that this manifes-

tation may occur due to fetal hyperglycemia17 or 

the change in the osmotic gradient caused by 

the accumulation of sugar in the amniotic 

pocket18. 

The increase in maternal hyperglycemia pro-

vides hemoglobin instability, known as glycated 

hemoglobin (HbA1c), which reduce its affinity for 

oxygen, with low oxygenation of maternal or-

gans and tissues. Polyglobulia (increased pro-

duction of red blood cells) can occur in fetuses 

submitted to hypoxia19. 

After childbirth, women tend to normalize their 

glycemic levels. The newborn, in addition to con-

tinuing with hyperglycemia and hyperinsulinism, 

may also present hypoglycemia, macrosomia, 

hipocalcemia and weight loss. 

Hypoglycemia of the newborn is common in 

GDMs20. This occurs due to excess fetal insulin 

during hyperglycemic pregnancy. After birth, 



Paulo Henrique Valença Nunes et al., IRJOG, 2020 3:32 

IRJOG: https://escipub.com/international-research-journal-of-obstetrics-and-gynecology/       5

when maternal glucose supply ceases, elevated 

levels of neonatal insulin persist and may result 

in hypoglycemia and inhibition of metabolic com-

pensation mechanisms. The clinical manifesta-

tions of hypoglycemia may be neurological 

(tremor, shrill crying, convulsions), respiratory 

(cyanosis, tachypnea, apnea), cardiac (tachy-

cardia, cardiac arrest), digestive (food refusal) 

and/or metabolic (hypothermia, hypersudore-

sis). Neonatal hypoglycemia is defined up to 48 

hours in life by plasma glucose levels below 30 

mg/dL in preterm infants and 40 mg/dL in the 

newborn21.  

Macrosomia in the neonate is one of the most 

recurrent complications, when the newborn has 

a weight above 4000 g, which may occur to-

cotraumatic complications, such as shoulder 

dystocia, obstetric injury of the brachial plexus 

(OBPI) and fracture of the humerus or clavicle22. 

Hypocalcemia in the newborn can also occur, as 

maternal calcium transfer is interrupted and im-

mature parathyroid glands cannot maintain ade-

quate calcium levels. Thus, hypocalcemia is 

transient, lasting 3 to 5 months (in male babies), 

but can be treated with calcium and vitamin D 

supplements23. 

Neonatal polycythemia is another complication 

due to MGD, characterized by high hemoglobin 

levels (≥ 22 g/L) and hematocrit rates above 65 

%. The increase in the amount of erythrocytes 

can cause hyperviscosity, microcirculatory hy-

poperfusion and long-term multisystemic organ 

dysfunction24. In addition, polycythemia can in-

fluence the coagulation cascade generating 

thrombocytopenia25. 

Finally, another common complication for the 

newborn is hyperbilirubinemia, when bilirubin 

levels are higher than 340mmol/l in the new-

born's blood after 48 hours of life. The pathogen-

esis of neonatal hyperbilirubinemia remains un-

certain, but evidence shows that it acts together 

with polycythemia as a counterregulation mech-

anism for the state of fetal hypoxia, which trig-

gers erythropoietin secretion (EPO) and in-

creases red blood cell production. The clinical 

manifestation is jaundice and, rarely, spleno-

megaly26-28. 

Respiratory depression syndrome (RDS) in new-

borns may also occur as a consequence of fetal 

hypoxia29, however, recent studies have shown 

that DG does not induce RDS30,31. 

Outras consequências visíveis a longo prazo 

ocorrem durante o desenvolvimento da prole de 

mães com DGM. As mais recorrentes são 

obesidade infantil, que pode ocorrer devido ao 

desenvolvimento da resistência à insulina, que 

causa excesso de secreção de insulina, seguida 

de deficiência de insulina, que é a patogênese 

básica da obesidade e diabetes tipo 232. 

There is also a high tendency to develop the 

"metabolic syndrome" characterized by hyper-

tension, cardiovascular complications and type 2 

diabetes. The exact mechanism underlying 

these effects is not fully elucidated, but it is 

known to involve insulin resistance, fetal hyper-

leptinemia, hypothalamic changes, and probably 

epigenetic changes. Speculation shows that ep-

igenetic alterations such as increased mother-in-

duced methylation in the alpha subunit of gua-

nine nucleotide-binding protein from differen-

tially methylated regions in GDM fetuses in-

creases the risk of metabolic diseases in the 

later life of children33. 

Furthermore, it is known that the mother's treat-

ment with GDM with insulin increases the exces-

sive production of leptin in the placenta. Leptin 

is a hormone secreted by adipose tissue that 

acts as a body fat sensor, mediated by the hypo-

thalamus. Thus, fetal hyperleptinemia may have 

significant influences on fetal hypothalamus and 

future energy homeostasis34. 

Children born to mothers with GDM or PGDM 

performed less than controls in their motor func-

tion, as observed in the Bruininks–Ozeretzky 

test. There were also more children with an ab-

normally high score in the Conners question-

naire that examines Attention Deficit Hyperactiv-

ityDisorder35,36. 

Conclusion 
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Diagnosing GMD from the discrete symptoms of 

the pregnant woman can be challenging, and if 

there is a late detection of gestational diabetes, 

both the mother and her offspring may develop 

severe clinical complications. Thus, gathering 

clinical signs and manifestations can help in 

rapid reviews for diagnosis and prevention pur-

poses and thus help improve the quality of life of 

pregnant women. 
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