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Abstract
Background: Changes in the course of gestational diabetes mellitus at the present stage determine the emergence of a 

certain spectrum of completely new problems associated with the health status of newborns from mothers with gestational diabetes 
mellitus. The aim of the study was to investigate early neonatal complications in newborns from mothers with gestational diabetes 
mellitus.

Methods and Results: The study included 404 pregnant women (gestational age of 37.0–41.0 weeks) with gestational 
diabetes mellitus. All patients with gestational diabetes mellitus were divided into 2 groups. Group 1 included 188 patients 
receiving insulin therapy; Group 2 included 216 patients receiving a well-balanced diet. The control group (Group 3) consisted 
of 68 pregnant women without disorders of carbohydrate metabolism. In Group 1, macrosomia occurred in 44(23.4%) newborns, 
in Group 2 - in 48(22.0%) newborns; in newborns from mothers of the control group, the frequency of macrosomia was only in 
7.35% of newborns (P=0.01). Morpho-functional immaturity of newborns had the highest frequency of occurrence, despite the 
fact that all children were born on time; 80(42.6%) newborns from mothers of Group 1 and 77(35.6%) newborns from mothers of 
Group 2 had signs of morpho-functional immaturity. 

Conclusion: Diabetic fetopathy in newborns from mothers with gestational diabetes mellitus is manifested by morpho-
functional immaturity of organs and systems developing in unfavorable hyperglycemic conditions. (International Journal of 
Biomedicine. 2021;11(4):414-417.) 
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Introduction
Changes in the course of gestational diabetes mellitus 

(GDM) at the present stage determine the emergence of a 
certain spectrum of completely new problems associated 
with the health status of newborns from mothers with GDM. 
This change was influenced by, first,, the obesity pandemic 
and the prevalence of pregestational insulin resistance, which 
is responsible for the earlier onset of GDM; and, second, the 

emergence of clear, uniform diagnostic criteria adopted by 
major international medical associations.

The most common neonatal complication in GDM 
is diabetic fetopathy (DF).(1-4) However, in the world 
literature, there are practically no data on its most significant 
manifestations—the main problems of the early neonatal 
period. The frequency of DF in the era of new, more accurate 
criteria for the diagnosis of GDM by IADPSG (International 
Association of Diabetes and Pregnancy Study Groups) has 
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significantly decreased.(5,6) Previously, prevailing severe forms 
of DF, accompanied by visceromegaly, severe damage to the 
central nervous system (CNS), and multiple organ failure, 
determined the high level of perinatal mortality in GDM.(3,7) 

The introduction of strict, uniform diagnostic criteria and 
national hyperglycemia screening programs have positively 
influenced the levels of perinatal morbidity and mortality.

However, the problem of complications in newborns 
from mothers with GDM is not limited to the “traditional” 
symptom complexes of DF. According to modern data, 
the structure of DF is currently dominated by functional 
disorders caused by the immaturity of body systems formed 
against the background of existing pregestational disorders of 
carbohydrate and lipid metabolism.(1,4,6,8) These include neural 
tube defects, CNS depression, minimal heart defects, hepatic 
steatosis, and intestinal dysbiosis in newborns.(2,4,9) 

The aim of the study was to investigate early neonatal 
complications in newborns from mothers with GDM.

Materials and Methods
The study included 404 pregnant women (gestational 

age of 37.0–41.0 weeks) with GDM and 68 without disorders 
of carbohydrate metabolism, who gave birth from the second 
quarter of 2018 to the third quarter of 2020 in the maternity 
ward of the City Clinical Hospital No. 29 named after N.E. 
Bauman. This was a prospective case-control study.

All patients with GDM were divided into 2 groups. 
Group 1 included 188 patients receiving insulin therapy; 
Group 2 included 216 patients receiving a well-balanced diet. 
The control group (Group 3) consisted of 68 pregnant women 
without disorders of carbohydrate metabolism.

The study was conducted in accordance with the ethical 
principles of the WMA Declaration of Helsinki (1964, ed. 
2013) and was approved by the Ethics Committee of the 
RUDN University. Written informed consent was obtained 
from all participants.

Inclusion criteria were full-term pregnancy, cephalic 
presentation, and singleton pregnancy. Exclusion criteria were 
multiple pregnancy, premature birth, and breech presentation 
of the fetus. The diagnosis of GDM was based on the clinical 
recommendations of the MH of RF.(8)

The condition of newborns was assessed in the first 
minutes of life, in the first day of life and in the early neonatal 
period. Assessment of the state of a newborn in the early neonatal 
period began with an examination in the delivery room by a 
neonatologist, and included: 1) measurement of anthropometric 
parameters (weight, height, head circumference, chest 
circumference); 2) the presence or absence of phenotypic signs 
of DF, such as macrosomia, pitting edema, disproportionate 
physique, morpho-functional immaturity, moonlike face, 
cardiomegaly, splenomegaly, hepatomegaly, hypertrichosis, 
hyperbilirubinemia, hypoglycemia, neonatal CNS depression, 
RDS; 3) assessment of the Apgar score (at 1 minute and 5 minutes 
after birth); 4) the need for respiratory support and its duration, 
the duration of hospital stay; 5) perinatal brain damage.

Macrosomia was defined as a birth weight greater than 
or equal to 4000g.

The criteria for morpho-functional immaturity included 
pronounced lanugo on the body, soft auricles, softened skull 
bones, a short neck, undescended testicles in the scrotum 
in boys, and uncovered labia minora with the labia majora 
in girls. The blood glucose concentration in newborns was 
measured 1 or more times a day, depending on the condition 
of the newborn, using a Glucometer “Accu-Chek Active 
New”(Switzerland)  and visual test strips “Accu-Chek.” 
Hypoglycemia was defined as blood glucose concentration 
<2.6 mmol/L at any time after birth.

Statistical analysis was performed using the 
Statistica 8.0 software package (StatSoft Inc, USA). 
Baseline characteristics were summarized as frequencies 
and percentages for categorical variables and as means and 
standard error of the mean (SEM) for continuous variables. 
Multiple comparisons were performed with one-way ANOVA 
and Tukey’s  HSD Post-hoc Test. Group comparisons with 
respect to categorical variables are performed using the chi-
square test or, alternatively, Fisher’s exact test. A value of 
P<0.05 was considered statistically significant. 

Results
The 1-minute and 5-minute Apgar scores in newborns 

from mothers of Groups 1 and 2 were moderately lower than 
in newborns from mothers of the control group. Consequently, 
newborns from women with GDM showed lower adaptive 
abilities in the first minutes after birth (Table 1).

The average birth weight in newborns from women 
with GDM was moderately higher than in newborns from 
mothers of the control group. These data were due to the 
higher frequency of macrosomia in the GDM groups. Thus, 
in Group 1, macrosomia occurred in 44(23.4%) newborns, in 
Group 2 - in 48(22.0%) newborns. In newborns from mothers 
of the control group, the frequency of macrosomia was only in 
7.35% of newborns (P=0.01) (Table 2).

In newborns from GDM mothers, complications such 
as hypoglycemia, symptoms of neonatal CNS depression, 
hepatomegaly, morpho-functional immaturity, and RDS were 
significantly more frequent (Table 3). Morpho-functional 
immaturity of newborns had the highest frequency of 
occurrence, despite the fact that all children were born on 

Table 1.

The Apgar score in the study groups

 Groups The 1-minute Apgar score The 5-minute Apgar score

Group 1
(n=188) 

8.2±0.7 8.8±0.7

Group 2
(n=216)

8.4±0.6 9.0±0.9

Group 3
(n=68)

8.7±0.4 9.4±0.5

P-value 0.9158 0.9267
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time; 80(42.6%) newborns from mothers of Group 1 and 
77(35.6%) newborns from mothers of Group 2 had signs of 
morpho-functional immaturity. In second place, in terms of 
frequency of occurrence, was hepatomegaly, which occurred in 
60(31.9%) newborns from mothers of Group 1 and 44(20.3%) 
newborns from mothers of Group 2. Approximately the 
same frequency was observed for such complications of the 
early neonatal period as hypoglycemia and neonatal CNS 
depression. RDS was the least common, accounting for 10.1% 
of newborns from mothers of Group 1 and 6.9% of newborns 
from mothers of Group 2.

Diabetic cardiomyopathy was significantly more 
common in children from mothers of Group 1 (Table 4). 
However, it should be noted that the incidence of this 
complication was quite low - 4.2%. In addition, DF was 
significantly more common in newborns from women of 
Group 1, which confirms the fact that the course of insulin-
treated GDM was more severe.

Diabetic cardiomyopathy is one of the most severe 
manifestations of the uncompensated course of GDM in 
mothers.(3,10) The data on the incidence of cardiomyopathy, 
according to the literature, vary significantly: from 6.7% to 
43.0% of newborns from GDM mothers.(4-6,8,10) Palmieri et al.(11) 

revealed echo signs of cardiomyopathy in 50.8% of fetuses 
from mothers with untreated GDM already at 30 weeks of 

gestation. The introduction of more stringent IADPSG criteria 
for the diagnosis of GDM contributed to a decrease in the 
incidence of cardiomyopathy, as well as the rate of perinatal 
morbidity and mortality. According to Billionet et al.,(9) GDM 
is associated with a moderately increased risk of adverse 
perinatal outcomes, which is higher in insulin-treated GDM 
than in non-insulin-treated GDM for most outcomes. 

Conclusions
The state of health of newborns from mothers with 

GDM is characterized by a high incidence of macrosomia 
and hepatomegaly, as well as hypoglycemia, neonatal CNS 
depression, and morpho-functional immaturity.

Diabetic cardiomyopathy, as a marker of insufficient 
glycemic compensation and a more severe course of the 
disease, was found in newborns from mothers with insulin-
treated GDM. However, the incidence of this complication 
was low.

Diabetic fetopathy in newborns from mothers with GDM 
is manifested by morpho-functional immaturity of organs and 
systems developing in unfavorable hyperglycemic conditions.
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