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ABSTRACT

AIM: The aim of study was to compare some perinatal outcomes in mothers with type 1 diabetes mellitus (T1DM).
MATERIAL AND METHODS: All patients with TLDM delivered at the 1st Department of Obstetrics & Gynaecol-
ogy of Faculty of Medicine, Comenius University in Bratislava from January 1st 2009 to December 31th 2015
were included to the study.

RESULTS: Out of 118 diabetic mothers, 46.6 % had vasculopathy and 53. 4 % were without microvascular
complications. In the vasculopathy group, significantly higher incidence rates of preeclampsia (49. 1 versus
19.1 %; p = 0.002) and caesarean section (89.1 versus 68.3 %; p = 0.017) were found. Neonatal morbidity and
mortality rates were higher in vasculopathy group (but not statistically significantly). Preparation for pregnancy
improves perinatal and neonatal results. Nevertheless, this preparation in our study group was received only in
9.3 %. Perinatal mortality was 25.4 per 1,000 total births.

CONCLUSION: For pregnancy of diabetic women to become possible a qualified management must be pro-
vided. Good outcomes for both women and newborns are real when preparation for pregnancy and metabolic
control before and during whole pregnancy are at adequate level (Tab. 3, Ref. 28). Text in PDF www.elis.sk.
KEY WORDS: pregestational diabetes mellitus, perinatal outcomes, neonatal outcomes, vasculopathy, prepa-

ration for pregnancy.

Introduction

Diabetes mellitus (DM) is a disease of civilization, whose
incidence recently reached pandemic character (1). Before the
discovery of insulin, pregnancy in diabetic women was very rare
and quite seldom brought to full-term live birth. About 60 % of
pregnant women were dying in severe ketoacidosis and more than
90 % of infants were stillborn or died in the first hours after birth.
Insulin has reduced mortality because of diabetic ketoacidosis
reduction, improved fertility in diabetic women, but the perinatal
mortality rate remained high (2).

A lot of diabetic women have vascular complications that sig-
nificantly affect their quality of life and the definitive prognosis
of the disease. The incidence of these complications in diabetic
women in reproductive age is not rare. However, it is impossible
to predict their extent, their impact on the course of pregnancy and
vice versa, and the effect of pregnancy on further development of
DM and diabetic complications (3).

Almost 30 years after Saint Vincent’s Declaration, the neona-
tal morbidity and mortality rate remain high in diabetic women.
In order to achieve perinatal outcomes comparable with general
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(non-diabetic) population, it is necessary to improve the precon-
ception care and tight glycaemic controls throughout pregnancy
and peripartal period. Good interdisciplinary cooperation (between
diabetologist, obstetrician, neonatologist and other specialist) and
management of these women in tertiary unit centres with neonatal
intensive care units are very important, too.

Materials and methods

Women with type 1 diabetes mellitus (T1DM) who gave birth
at the 1% Department of Obstetrics and Gynaecology Faculty of
Medicine, Comenius University in Bratislava (tertiary unit centre
with neonatal intensive care unit) between 1st of January 2009 and
31st of December 2015, have been included in the study.

The study was designed to compare pregnancy and neonatal
outcomes in women with TIDM without vasculopathy due to
White’s classification (classes B and C) and those with TIDM
with vasculopathy (classes D, F, R and H) (4).

The comparison of pregnancy and neonatal outcomes in dia-
betic women with and without preparation for pregnancy was per-
formed. Only singleton pregnancies were included into the study.

Maternal and foetal characteristics were extracted from the
history and through hospital database system. Analysis of some
demographic and perinatal indices (age of women, preconception
care, preeclampsia—-moderate and severe according to American
College of Obstetrics and Gynaecologist-ACOG classification (5),
modality of insulin treatment and metabolic compensation of dia-

Indexed and abstracted in Science Citation Index Expanded and in Journal Citation Reports/Science Edition



Durackova L et al. Pregnancy and neonatal outcomes in women with type 1 diabetes mellitus

Tab. 1. Selected demographic data of women with TIDM.

Characteristics Ll I
T1DM (n=118)

Maternal age — mean (years) 29.28
Preparation for pregnancy (%) 9.3

. Moderate 22.9
Preeclampsia (%) Severe 102
White‘s Women with vasculopathy 46.6
classification (%) Women without vasculopathy 53.39
Insulin treatment 1T 52.5
modality (%) CsllI 475
Adequate metabolic ~ Glycaemic level 17.8
compensation (%) HbAlc 73.7
Gestational age at the time of delivery — mean (weeks) 36.45
Mode of delivery Vaginal 22.0
(%) Caesarean section 78.0

T1DM - type 1diabetes mellitus, 1T — intensive insulin treatment, CSI1 — continuous
subcutaneous insulin infusion (insulin pump), HbA1c — glycated haemoglobin Alc

betes during pregnancy, mode of delivery, gestational age and birth
weight of infants) was done. Adequate metabolic compensation of
DM was defined as glycaemic levels of 4-8 mmol/l and glycated
haemoglobin Alc (HbAlc) according to Diabetes Control and
Complications Trial (DCCT) level of 6.5-7.5 % (3).

The primary neonatal outcomes were perinatal mortality and
morbidity—premature labour before completed gestational week

37, perinatal asphyxia, congenital anomalies, macrosomia, foetal
growth restriction, severe neonatal hypoglycaemia, hyperbiliru-
binemia, hypocalcaemia.

Perinatal mortality rate was defined as the number of still-
births and deaths in the first week of life per 1,000 total births.
Stillbirth (foetal mortality) was defined as birth of foetus without
signs of life, weighing more than 1000 g, or more than 28 weeks
of gestation. Early neonatal mortality was defined as death of live-
born baby within the first seven days of life.

Macrosomia was defined as birth-weight higher than 90th
percentile (large for gestational age-LGA) and foetal growth
restriction as birth-weight lower than 10th percentile (small for
gestational age-SGA) for infants (6).

Data analysis was performed by using descriptive statistics.
The relationship between variables was performed using chi-square
analysis or Fisher’s exact test as appropriate, non-parametric
Mann-Whitney’s test and Kruskal-Wallis’s test. P values less than
0.05 were considered significant. The Statistical Package for the
Social Science (SPSS) 19 was used.

Results
During the defined period, 118 women with TIDM were identi-

fied. Most of the women had diabetes of White’s class C (30.5 %)
or B (22.9 %), followed by D and F (18.6 % each of them). A

Tab. 2. Pregnancy and neonatal outcomes in women without and with vasculopathy.

Without vasculopathy

With vasculopathy Statistically significance

Pregnancy and neonatal outcomes diabetic women diabetic women p
n=63 n =55
Gestational age at time 36.67 36.2 NS
of delivery — mean week (range) (25-40) (28-39)
All together 19.1 49.1 0.002
Preeclampsia (%) Moderate 14.3 32.7 NS
Severe 4.8 16.4 NS
Preterm birth (%) 30.1 38.2 NS
. Vaginal 317 10.9 0.017
Mode of delivery (%) Cagsarean section 68.3 89.1 0.017
Birth weight of neonates (g) I':Iae:ge 873—551,?)60 gggjgoo Ei
LGA 54.0 63.6 NS
Weight classification of neonates (%) SGA 4.76 3.63 NS
AGA 41.24 32.77 NS
Apgar score (mean) L m?n .79 7.85 NS
5. min 9 9 NS
Respiratory distress syndrome (%) 17.5 30.9 NS
Hypoglycaemia (%) 44.4 444 NS
Hypocalcaemia (%) 14.3 55 NS
Hyperbilirubinaemia (%) 36.5 21.8 NS
All together 27.0 32.8 NS
Congenital anomalies (%) Cardiac 27.0 31.0 NS
Gastrointestinal 0 1.8 NS
Retinopathy of newborn (%) 1.6 3.6 NS
Cataract of newborn (%) 1.6 0 NS
Sepsis (% of newborns) 4.8 1.8 NS
Perinatal mortality (per 1,000 total birth) 31,1 18,2 NS

p — p value, LGA - large for gestational age, SGA — small for gestational age, AGA — appropriate for gestational age, AS — Apgar score, NS — not significant statistically
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small part of women had T1DM of White’s class R (7.6 %) and
H (1.7 %). Selected demographic data of women and their infants
are illustrated in Table 1.

There was a significantly higher incidence of preeclampsia in
diabetic women with vasculopathy (p = 0.002) found. Moderate
preeclampsia and severe preeclampsia have occurred in 32.7 % and
16.4 % of diabetic women with vasculopathy, respectively while
in diabetic women without vasculopathy, the rates were 14.3 %
and 4.8 %, respectively.

There were statistically nonsignificant differences in gesta-
tional age and preterm birth in vasculopathy and non- vasculopathy
groups of diabetic women (p = 0.053), but the range of gestational
age at time of delivery was wider in women without vasculopathy
than in those with vasculopathy (Tab. 2).

Caesarean section rate was statistically significantly higher
in women with vasculopathy (p = 0.017). Total vaginal deliv-
ery rate was three times and vaginal operative delivery rate was
twice as high in group of women without vasculopathy (3.4 %
versus 1.8 %).

The mean birth weight of newborns of diabetic women with
vasculopathy was lower (median 3450 g) than that of newborns
of women without vasculopathy group (median 3,580 g). Never-
theless, macrosomia was more frequent in diabetic women with
vasculopathy (63.6 %) compared to women without vasculopathy
(54 %; p = 0.350). The rate of SGA infants in both groups was al-
most the same (3.63 % in group with vasculopathy versus 4.76 %
in that without vasculopathy).

Neonatal asphyxia was described by Apgar score (AS) at min-
utes land 5 of life. There were no statistically significant differ-
ences between these two groups (p > 0.05). Medians at minutes
1 and 5 were the same in both groups, namely 8 and 9 points,
respectively. Only the range of AS was wider at minute 5 in the
vasculopathy group (0-10 versus 6-10 points).

Frequency of respiratory distress syndrome was nearly twice
as frequent in the group with vasculopathy, namely 30.9 %, com-
pared to that without vasculopathy, namely 17.5 % (p = 0.087).

Severe neonatal hypoglycaemia was found equally often in
both groups of women. Paradoxically, hyperbilirubinemia and hy-
pocalcaemia were more frequent in women without vasculopathy.

Women with vasculopathy more often gave birth to infants with
congenital anomalies, however this difference was not statistically
significant; p > 0.05. The most common anomalies were cardiac
congenital anomalies (ventricular septal defect, patent ductus ar-
teriosus), and those of gastrointestinal system.

Perinatal mortality per 1,000 total births in the study group
of diabetic women was 25.4, stillbirths 8.5 and early neonatal
mortality 16.9.

One stillbirth has occurred in week 37 of gestation in a
29-year-old woman with vasculopathy (White class D) because
of intrauterine asphyxia. Two infants died in early neonatal pe-
riod. One of them was born in gestation week 31 to a 32-year-old
woman with vasculopathy and died 12 hours after delivery (be-
cause of diabetic cardiomyopathy). The second one was born
in gestational week 34 to a 29-year-old woman without vascu-

Tab. 3. Pregnancy and neonatal outcomes in women with and without preparation for pregnancy of type 1 diabetes mellitus.

Diabetic women Diabetic women Statistically
Maternal and foetal outcomes with preparation without preparation significance
for pregnancy for pregnancy p
n=11 n =107
IIT analogues 9.1 224 NS
1T HRI 0 121 NS
Modality of TIDM treatment (%) Combination of 11T analogues and HRI 18.2 20.6 NS
CSllI analogues 63.6 43.9 NS
CSII HRI 9.1 1.0 NS
. - Glycaemic level 27.3 16.8 NS
Adequate metabolic compensation (%) Hb)jAlc 90.9 79 NS
Peripartal glycaemia — mean level (mmol/l) 6.5 7.1 NS
Neonatal glycaemia — mean level (mmol/I) 3.56 2.68 NS
Gestational age — mean (weeks) 36.8 36.4 NS
Preterm delivery (%) 27.3 35.5 NS
Macrosomia of the foetus (%) 54.5 58.9 NS
Neonatal asphyxia — mean (points) AS L min 8.27 . NS
AS 5. min 9 9 NS
Respiratory distress syndrome (%) 0 26.2 NS
Hypoglycaemia (%) 36.4 45 NS
Hypocalcaemia (%) 0 11.2 NS
Hyperbilirubinaemia (%) 0 32.7 p =0.032
All together 18.2 30.8 NS
Congenital anomalies (%) Cardiac 18.2 29.9 NS
Gastrointestinal 0 0.9 NS
Retinopatia of newborn (%) 9.1 1.9 NS

T1DM - type 1 diabetes mellitus, 11T — intensive insulin treatment, HRI — regular human insulin, CSII — continuous subcutaneous insulin infusion (insulin pump), AS — Ap-

gar score, HbA1c — glycated haemoglobin Alc, NS - not significant statistically
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lopathy and died on day 4 of life (because of double outlet right
ventricle).

Table 3 shows some perinatological data in diabetic women
with and without preparation for pregnancy who gave birth dur-
ing the defined period. Preparation for pregnancy of mothers with
T1DM was insufficient, namely only 9.3 % had preparation.

Metabolic compensation of diabetes during pregnancy was
better in women with preparation for pregnancy (91 % versus
72 %), however the difference was not statistically significant
(p=0.066). The balance of blood glucose level in peripartal period
was better in these women (range from 3.4 to 9.4 mmol/I) than in
those without preparation for pregnancy (range from 2.4 to 15.4
mmol/l); p = 0.889. Owing to better metabolic compensation in
peripartal period, the infants of women with preparation for preg-
nancy had lower incidence of severe hypoglycaemia (36 % versus
45 % in women without preparation for pregnancy; p = 0.494).

Women who were prepared for pregnancy gave premature birth
less frequently (27. 3 %) compared to women without preparation
(35.5 %; p = 0.745).

All neonatal outcomes were better in women with preparation
for pregnancy, even hyperbilirubinaemia was statistically signifi-
cantly less frequent in these newborns (p = 0.032).

Neonatal asphyxia was almost the same in both groups. Me-
dians of Apgar score at minute 1 in women with and without
preparation for pregnancy were 9 and 8 points, respectively. Me-
dian of AS at minute 5 was 9 points in both groups. There was a
difference only in the range of AS: in women with preparation for
pregnancy from 9 to 10 points and in women without preparation
for pregnancy from 4 t010 points.

One stilllbirth was in a woman with preparation and two early
neonatal deaths in women without preparation for pregnancy. Rate
of congenital anomalies was 18.2 % in women with preparation
and almost twice as high (30.8 %) in women without preparation
for pregnancy (p = 0.082).

Discussion

The incidence of TLDM in pregnancy during study period was
0.66 %. These findings are similar to the incidence data from other
studies (1, 7, 8). The incidence of pregestational diabetes births in
Slovakia during study period was 0.27 % (9).

The frequency of hypertension in pregnancy and preeclampsia
in diabetic women is 2 to 4 times more frequent than in non-diabetic
population (3, 10). In our study, frequency of preeclampsia was
33 %, which is almost 3 times more frequent than reported 12 %
in other studies (11, 12).

The incidence of premature labour during the study period
was 33.9 %. Similar data were reported by Melamed et al (13).

Women with TIDM have higher rates of caesarean section
in general. Its frequency throughout the world is about 60 % (14,
15), and the highest one is reported in Italy (73 %) (16). The fre-
quency of caesarean section in our department during study period
was 78 %, but in the years 1994-2000 it was only 37.2 % (17).
This frequency is determined by higher frequency of cephalopel-
vic disproportion caused by macrosomia of the foetus (58.5 %),

worsening symptoms of preeclampsia (33 %) and incidence of
repeated caesarean sections too.

The more complicated course of pregnancy itself and perinatal
outcomes are expected more in diabetic women with vasculopathy
than in those without vasculopathy (18). Women with advanced
diabetic microvascular complications (White class D, F and R)
often delivered SGA infants. This situation is exacerbated by the
fact, that most of these pregnancies are terminated prematurely
because of worsened preeclampsia (19). In our presented study, the
frequency of SGA infants in diabetic women with vasculopathy
was almost the same (3.63 %) as in those without vasculopathy
(4.76 %). Paradoxically, there was even a higher incidence of mac-
rosomic infants in diabetic women with vasculopathy compared
to those without vasculopathy (63.6 % vs 54 %). Our observa-
tions are in contrast with the results of Salafia et al. and Haeri et
al, who reported that the vasculopathy-induced damage of organs
manifested in foetal growth restriction. This hypothesis is based
on the fact that diabetic microangiopathy changes impair the
foetal-placental flow stream and thus the delivery of nutrients to
the foetus becomes impaired as well (20, 21). In our study group,
we have confirmed worse neonatal outcomes (preterm labour,
neonatal asphyxia, respiratory distress syndrome, frequency of
congenital cardiac and gastrointestinal anomalies, retinopathy)
in women with vasculopathy.

The coincidence of diabetes mellitus and pregnancy predis-
poses the mother and foetus to a lot of serious risks. It is there-
fore necessary to plan pregnancy to the period of optimum meta-
bolic compensation of DM. Preparation for pregnancy of diabetic
women should start at months 3-6 before planned conception (3,
22, 23). More than two-thirds of diabetic women in many coun-
tries start their pregnancy without preparation (19, 24, 25). The
incidence of preparation for pregnancy in our study was only 9.3
%, which is a very insufficient rate. The expected importance of
preparation for pregnancy in our study was confirmed almost in
all outcomes but the statistical significance was not reached in all.
This fact was caused by a small number of patients with prepara-
tion for pregnancy. Out of these women with preparation for preg-
nancy, only 27.3 % were optimally prepared (preparation lasting
3-6 months with optimal metabolic compensation of DM). The
blood glucose level range was in adequate levels in almost 30 %
of diabetic women with preparation for pregnancy versus 16.8 %
of women without preparation for pregnancy. Diabetic women
with preparation for pregnancy yielded adequate level of HbAlc
range in 91 % versus 72 % yielded by those without preparation.
These statements lead also to balanced peripartal glycaemic lev-
els. This implies a lower frequency of severe hypoglycaemia in
their infants (1).

Good metabolic control before and in early pregnancy is a pre-
requisite for prevention of progression of diabetic embryopathy (3,
24). The incidence of congenital anomalies in infants of diabetic
women is 4-10 times higher than that in non-diabetic population.
It depends on metabolic compensation of DM (3, 14, 25, 26). This
fact was also demonstrated in our study, where in diabetic women
with preparation for pregnancy, the frequency of congenital cardiac
anomalies was 18 %, whereas in those without preparation for preg-

59



Bratisl Med J 2017; 118 (1)
56-60

nancy, it was 30 %. This high frequency of congenital anomalies
in women with preconceptional preparation in our study is caused
by poor quality of this preparation for pregnancy.

Conclusion

Pregnancy represents a high risk for diabetic women. In most
cases, it can be possible and real if qualified management is pro-
vided. In such cases, successful pregnancy outcomes for both
women and infants can be expected, and perinatal results com-
parable with general non-diabetic population can be achieved, or
even better (22, 25, 27, 28).

In Slovakia, it is still necessary to improve the preparation for
pregnancy in diabetic women and their metabolic control during
pregnancy. Should this be achieved, the rate of major congenital
anomalies and caesarean sections could be reduced in this popu-
lation.
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