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Abstract 
Pre-pregnancy glucose metabolism is normal, only during pregnancy diabetes 
known as gestational diabetes mellitus. Currently, the diagnostic criteria for 
gestational diabetes mellitus are IADPSG criteria (International Association of 
Diabetes and Pregnancy Study Group), and 75 g oral glucose tolerance test is 
recommended at 24 - 28 weeks of gestation. Gestational diabetes is associated 
with many pregnancy complications, such as macrosomia, preterm delivery 
and increased cesarean section rates, and neonatal complications such as hy-
poglycemia, hypoxia, and respiratory distress syndrome. Early identification 
of high-risk groups can be carried out for early prevention and intervention 
which are conducive to improving mothers and infants perinatal outcome. 
For the treatment of gestational diabetes, lifestyle interventions, such as im-
proved diet combined with exercise to control blood sugar, are recommended 
first. For patients with poor blood glucose control, insulin is recommended 
for blood glucose control, and oral drug use is still controversial. 
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1. Introduction 

Diabetes, which occurs during pregnancy after normal glucose metabolism be-
fore pregnancy, is called gestational diabetes (GDM). The pathogenesis of GDM 
is very complex β Cell decompensation that leads to insulin resistance, hyper-
glycemia and increased blood glucose supply of the fetus. There is evidence that 
the expansion of fat, low-grade chronic inflammation, gluconeogenesis, oxida-
tive stress and placental factors are related to the pathology of GDM. However, 
the pathogenesis of GDM still needs further study in order to find effective 
treatment and intervention measures [1]. 

The abnormal glucose metabolism of GDM patients mostly returned to nor-
mal after delivery, but some patients still had abnormal glucose metabolism after 
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delivery. The incidence of postpartum abnormal glucose metabolism in women 
with a history of GDM had been reported to vary between 2.6% and 38 % within 
6 - 12 weeks of delivery [2]. Multifactor logistic regression analysis showed that: 
age ≥ 35 years, pre pregnancy BMI ≥ 25 kg/m2, family history of diabetes, and 
daily exercise time < 1 h after delivery were the risk factors for abnormal glucose 
metabolism of GDM patients after delivery [3] [4]. 

2. Diagnosis 

The diagnostic criteria of GDM originated from the study of O’Sullivan and 
others in 1964, and the later diagnostic criteria are constantly changing. The cri-
teria of GDM are shown in Table 1. Currently, the diagnostic criteria of the In-
ternational Association of diabetes and Pregnancy Study Group (2010) and 
IADPSG2010 are mostly used. IADPSG diagnostic criteria expand the popula-
tion with diabetes in pregnancy, increase the prevalence of GDM [5], and 
strengthen the inspection and treatment of diabetes in pregnancy, which can 
reduce the occurrence of multiple maternal and infant complications [6]. 

It is now recommended that medical institutions conduct 75 g oral glucose 
tolerance test (OGTT) for all pregnant women who are not diagnosed with pre 
pregnancy diabetes or GDM at the first visit 24 - 28 weeks and 28 weeks after 
pregnancy [7]. The blood glucose values on an empty stomach and 1 hour and 2 
hours after taking sugar should be lower than 5.1 mmol/L, 10.0 mmol/L and 8.5 
mmol/L. GDM is diagnosed when any point of blood glucose reaches or exceeds 
the above criteria. Pregnant women with high risk factors of GDM or lack of 
medical resources are recommended to check fasting plasma glucose (FPG) at 24 
- 28 weeks of pregnancy. FPG ≥ 5.1 mmol/L, can be directly diagnosed as GDM, 
and 75 g OGTT is not necessary. High risk factors of GDM [1] [8] [9] [10] in-
clude: 1) Factors of pregnant women: age ≥ 35 years old, overweight or obesity 
before pregnancy, and history of abnormal glucose tolerance; 2) Family history: 
family history of diabetes; 3) Pregnancy and delivery history: delivery history of 
giant fetus, history of polyhydramnios, GDM history. Early identification of 
high-risk groups can carry out early prevention and intervention, which is con-
ducive to improving the perinatal outcome of mothers and infants [9]. 

 
Table 1. Diagnostic criteria for gestational diabetes mellitus. 

Blood glucose (mmol/L) 

100 g OGTT 7 5g OGTT 

O’Sullivan-Mahan  
Whole Blood [11] 

NDDG 
Plasma-Autoanalyzer [11] 

Carpenter-Coustan  
Plasma-Glucose Oxidase [12] 

IADPSG Plasma  
Enzymatic [13] 

Fasting blood glucose 5 5.8 5.3 5.1 

1 hour after taking sugar 9.5 10.6 10 10.0 

2 hours after taking sugar 8.5 9.2 8.6 8.5 

3 hours after taking sugar 7 8.1 7.8 / 

a. NDDG, National Diabetes Data Group. 
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3. Influence of Diabetes in Pregnancy 

The effect of GDM on mothers and infants and its extent depend on the level of 
blood glucose control. Poor blood glucose control has a great impact on the 
mother and infant, and the mother and infant have high short-term and 
long-term complications. Some studies have pointed out that the higher the 
blood glucose during pregnancy, the greater the risk of obesity in the offspring at 
the age of 5 - 7 [14]. GDM will increase the risk of perinatal complications such 
as macrosomia, premature delivery and cesarean section rate [15]. A systematic 
review and meta-analysis included more than 7.5 million pregnant women in 
156 studies from 1990 to 2021. In the non-insulin group, the probability of cesa-
rean section rate, premature delivery, low 1-minute Apar score, macrosomia and 
greater than gestational age infants of GDM patients increased. In the insulin 
group, infants older than gestational age, neonatal respiratory distress syndrome, 
neonatal jaundice, and newborns were also more likely to be transferred to the 
intensive care unit [16]. 

Another systematic review and meta-analysis studied more than 5 million 
pregnant women from 1950 to 2018. The study pointed out that the risk of car-
diovascular events in GDM pregnant women was twice that of normal pregnant 
women [17]. GDM is associated with many pregnancy and perinatal complica-
tions, such as hypertension, preeclampsia, premature delivery, macrosomia, 
shoulder dystocia, and birth injury. At the same time, the prenatal and perinatal 
mortality and cesarean section rate are also higher. Neonatal complications such 
as hypoglycemia, hypoxia, respiratory distress syndrome, etc. GDM patients 
have a higher risk of metabolic diseases, and 70% of GDM patients will develop 
diabetes 22 - 28 years after delivery. The offspring of GDM have a higher risk of 
cardiovascular disease, metabolic disease, obesity and type 2 diabetes in adult-
hood. More and more evidence links GDM with abnormal brain development, 
with consequences such as general cognition and concentration problems [18]. 

Among GDM patients, the older they are, the higher the risk that pregnant 
women with a family history of diabetes will develop diabetes after childbirth. 
Compared with the normal population, this type of population needs prenatal 
counseling and closer follow-up after childbirth [18]. Some studies have sug-
gested that GDM patients have a higher probability of long-term complications 
due to abnormal glucose metabolism, but the probability of overweight or obes-
ity in offspring in childhood (10 - 14 years old) seems to be no significant dif-
ference from the normal group [19]. Some studies also believe that intrauterine 
hyperglycemia environment is related to children’s obesity, including overweight 
or obesity, body fat rate, skin fold thickness and waist circumference [20]. 

Some studies have pointed out that among pregnant women with gestational 
diabetes, fasting blood glucose in OGTT, pre pregnancy body mass index, and 
pregnancy weight growth are independent risk factors for macrosomia; when the 
fasting blood glucose in OGTT was >5.185 mmol/L, the BMI before pregnancy 
was >23.02 kg/m2, and the body mass growth during pregnancy was >13.75 kg, 
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the risk of macrosomia in GDM pregnant women was significantly increased; 
Macrosomia increases the risk of postpartum hemorrhage in GDM pregnant 
women [21]. Some studies have pointed out that the elderly and OGTT fasting 
blood glucose increase is independent risk factors for spontaneous preterm deli-
very in pregnant women with diabetes [22]. 

The early neonatal blood sugar of pregnant women with diabetes gradually 
increased after delivery, poor maternal blood sugar control during pregnancy, 
hypertension, neonatal body weight < 2.50 kg, hypothermia and asphyxia were 
risk factors for neonatal hypoglycemia [23]. Some studies have pointed out that 
GDM and the offspring of pregnant women with hyperglycemia during preg-
nancy are more likely to have metabolic diseases, and a few studies have com-
pared the offspring of pregnant women with normal blood glucose and the 
offspring of untreated GDM patients. Before the age of 10, there is no metabolic 
difference between the two [24]. Mothers in a hyperglycemic environment may 
be at risk of type 2 diabetes, hypertension and other cardiovascular diseases. 
Their offspring are also at increased risk of obesity, impaired glucose metabol-
ism and cardiovascular disease. The severe high glucose environment may even 
affect the cognitive function of their offspring. For patients with hyperglycemia 
during pregnancy, improving the awareness of the lifelong effects of hypergly-
cemia rather than limiting to the effects of pregnancy will improve the possibili-
ty of early prevention and treatment of long-term complications of mother and 
infant [25]. 

4. Treatment 

Intrauterine high glucose environment is closely related to blood glucose and 
insulin resistance of offspring. The higher the mother’s blood glucose, the great-
er the frequency of impaired fasting blood glucose, impaired glucose tolerance 
and glycosylated hemoglobin in the offspring, and the lower the insulin sensitiv-
ity and disposal index [26]. Blood glucose control has a positive impact on re-
ducing the adverse pregnancy outcomes of pregnant women with diabetes in 
pregnancy, and has important value in protecting the safety of newborns and 
pregnant women [27]. 

The blood glucose of GDM patients during pregnancy should be controlled to 
be ≤5.3 mmol/L and 6.7 mmol/L before and 2 hours after meal; the blood glu-
cose at night is not less than 3.3 mmol/L; Glycated hemoglobin in pregnancy 
should be less than 5.5%. Some studies have pointed out that glycosylated he-
moglobin in early pregnancy is a risk factor for gestational diabetes. The level of 
prenatal glycosylated hemoglobin has an important impact on the pregnancy 
outcome of pregnant women with gestational diabetes, which is closely related to 
perinatal complications, and should be actively intervened clinically [28]. 

Diet is of great significance to the control of blood glucose, glycosylated he-
moglobin and insulin requirements in the treatment history [29]. Clinical dieti-
tians should give all GDM patients dietary suggestions. Diet can prevent preg-
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nancy complications by affecting blood sugar, especially the type, quantity and 
distribution of carbohydrates [30]. A diet with low glycemic index is conducive 
to improving fasting blood glucose, blood glucose and blood lipids 2 hours after 
meal, and reducing the amount of insulin treatment [31]. In addition to diet 
control, aerobic exercise and anti-resistance exercise are effective for blood glu-
cose, glycosylated hemoglobin and insulin control. For GDM patients, adequate 
intensity and long duration of exercise are beneficial. GDM patients need at least 
20 - 50 minutes of moderate intensity exercise at least twice a week [29]. Most 
GDM patients can control their blood sugar in a satisfactory range after reason-
able diet control and proper exercise treatment. A prospective cohort study 
pointed out that there was no significant difference in the length, weight and 
body mass index between the offspring of GDM patients with good blood glu-
cose control and those of normal pregnant women without medication at birth, 
and the weight growth of the former was relatively slow in infancy (0 - 12 
months) [32]. Intervention in lifestyle is conducive to achieving the target weight 
of GDM patients within one year after delivery, and is also conducive to reduc-
ing the risk of postpartum depression. At the same time, it is also beneficial to 
reduce the incidence of over-gestational age infants. After lifestyle intervention, 
the birth weight and the incidence of macrosomia in the offspring of GDM pa-
tients are lower than those in the non-intervention group [33]. Standardized 
treatment combined with nutritional intervention can significantly reduce the 
blood sugar level of pregnant women with diabetes, improve their nutritional 
status, increase the vaginal delivery rate, and achieve good pregnancy outcomes 
[34]. For patients with diabetes during pregnancy, diet control and exercise 
therapy can enhance the overall clinical efficacy, stabilize the blood sugar level, 
prevent and reduce the incidence of adverse pregnancy outcomes, and improve 
the prognosis of patients [35]. 

After diet and exercise management, if the blood glucose during pregnancy 
cannot meet the standard, insulin is first recommended to control blood glucose. 
Although the data available at present show that there is no significant difference 
between the offspring of GDM patients treated with metformin and insulin, [23] 
[35] the use of oral drugs, including metformin and glibenclamide, is still con-
troversial, because there is still a lack of research data on the effect of oral drugs 
on the long-term outcome of offspring, [12] especially the study on cardiovascu-
lar metabolic risk of GDM offspring after the use of oral hypoglycemic drugs 
[36]. Although some studies have pointed out that insulin combined with met-
formin is better than insulin alone in controlling blood sugar in GDM [37], ac-
cording to the dietary requirements of diabetes, individualized diet adjustment 
combined with appropriate exercise therapy, insulin and other drug treatments 
are currently routinely used in clinical treatment [38]. A retrospective analysis of 
66 GDM patients compared the blood glucose level, treatment compliance, ad-
verse pregnancy outcome and the incidence of maternal and infant complica-
tions of two groups of GDM patients who were treated with insulin to control 
blood glucose before and after 32 weeks of pregnancy. It is recommended that 
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insulin treatment be performed in the early pregnancy [39]. 
During novel coronavirus infection (COVID-19), the maternal metabolic sta-

tus of the pregnant women who had undergone COVID-19 control in late preg-
nancy was worse than that of the pregnant women who had not undergone 
COVID-19 control, and the weight gain of the pregnant women in the former 
was lower than that in the latter. Among GDM pregnant women, the glycosy-
lated hemoglobin that experienced COVID-19 control in late pregnancy is high-
er and the high-density lipoprotein is lower. Among the pregnant women with 
normal blood glucose, the fasting blood glucose of those who experienced 
COVID-19 control in late pregnancy was higher and the high-density lipoprote-
in was lower, and the risk of pregnancy related hypertension disease was higher. 
From the early pregnancy to the late pregnancy, the fasting blood glucose of 
pregnant women who had experienced COVID-19 control decreased less, and 
the high-density lipoprotein also increased less. However, there was no signifi-
cant difference between the perinatal outcome and the weight of the offspring at 
1 year old [40]. 
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