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A class of diabetes in mother, glycemic control in early pre

gnancy and occur rence of congeni tal mal for mations 

in newborn infants 
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Summary 

The 、tudy compares an occurrence rate of congenital malformations in newborn infants of mothers with insulin dependent d1a
betes (!DOM) and newborns of healthy mothers and mothers with pregnancy diabetes (GDM). This paper evaluates the influence 
of stage of advancement (a class) of diabetes in the mother and its control during early pregnancy on a rate of congenital malfor
matio瓜 in the fetus. We have taken a group of 170 neonates of mothers with IDDM. The control group wa、 56 newborn infants of 
mother、 with GDM and 26,368 newborn infants of healthy women. We found 11.2% of congenital malformations in newborn infants 
of mothers with IDDM, compared to 1.8% of ones in the newborn infant population of mothers with GDM and 2.2% in the popu
lation of healthy mothers. The occurrence rate of congenital malformations in offspring of diabetic mothers with IDDM was 5-times 
higher than in the general population of newborn in归nt、 of healthy and also mothers with GDM. A risk of major birth defect occur
rence in the fetus was directly proportio皿1 to the grade of the blood glucose level control in mothers during the I trimester of pre
gnancy, but the presence of diabetic angiopathy (cla、、e、 D-H)加d a signif、icant influence on the occurrence rate of major birth 
defects in the fetus only in metabolic imbalance cases. 
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Introduction 

Birth defects are found in 2-3% of newborn infants of 
the general population [2, 121. The risk of the occurrence 
of congenital malformations in newborn infants in the 
population of diabetic mothers is 2 to 7. 9 times higher 
than among newborn infants of healthy mothers [3]. The 
most important cause in the development of embryopathy 
related to diabetes, is damage of a yolk-sac, which is very 
susceptible to teratogenic factors and the extent of the 
damage depends on the number of these factors, their 
concentrations and exposure time f 22, 24 J. The best 
known and the most proven teratogenic factor in diabetes 
is hyperglycemia. 

A specificity of D-glucose activity and its concentra
tion on the development of many abnormalities in the 
developing embryo, has been proven in studies by Reece 
et al. [25 J and Freinkel et al. [8]. Other factors that may 
damage cells of developing embryos are: keto-bodies [SJ, 
oxygen free radicals [6], hypoglycemia [29], somatome
din inhibitors [27]. Such factors like deficiencies of ara
chidonic acid, myoinositol, vit. A and E, zinc, are also 
thought to be conducive to the development of abnorma
Ii ties during organogenesis [5, 6, 22, 23, 28 J 

Material and Methods 

We have examined and taken into consideration a group of 
170 newborn infants of mothers with IDDM, classes B-H, born 
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between the 24th and the 40th week of gestation at the First 
Dept. of Obstetrics and Gynecology of II Medical Faculty, 
Medical Academy of Warsaw in the period from 1986 to 1996. 
A control group consisted of 56 newborn infants of mothers 
with GDM (class G) and 26.368 newborn infants of healthy 
mothers born at our Clinical Dept. during the same time. In 
order to find a correlation between occurrence rate of congeni
tal malformations in newborn infants and the stage of advance
ment of diabetes in the mothers, we decided to divide a group 
of infants of mothers with !DOM into two subgroups: one con
sisting of 86 (50.6%) newborn infants of diabetic mothers 
without angiopathy (classes B and C) and another - including 
84 (49.4%) newborn infants of diabetic mothers with angio
pathy (classes D, R, F, RF and H). 

To assess the influence of the grade of blood glucose level m 
diabetic mothers in early pregnancy on the occurrence rate of 
congenital malformations in their infants, patients were divided 
into two groups depending on the result of HbA,, analysis taken 
in I trimester of pregnancy. The diabetes control criteria were 
based on HbA" concentration values in blood according to the 
European IDDM Policy Group [7] 

The first group included I 09 newborn infants of diabetic 
mothers with well-controlled blood glucose levels in early pre
gnancy (HbA,,:::; 7.5% in the first trimester of pregnancy). The 
second group included 61 newborn infants of diabetic mothers 
with metabolic imbalances in early pregnancy (HbA, > 7.5% in 
the first trimester of pregnancy). 

Among the newborn infants of mothers with class B and C 
diabetes, 65 (75.6%) infants were included in the first group 
and in the second group 2 I (24.4%). Among newborn in几nts of 
mothers with classes D-H diabetes (presence of angiopathy) in 
the first group (well-controlled blood glucose levels during 
organogenesis) there were only 44 (52.4%) newborn infants but 
in the second group - 40 (47.6%). Fig. I shows the respective 
classes of maternal diabetes (B-C and D-H) in separated groups 










