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ABSTRACT

Objectives: Hyperglycemia in pregnancy (HIP) is one of the most common complications of pregnancy. Recently adopted
new criteria for the diagnosis of HIP as well as the greater prevalence of risk factors could have a significant impact on
HIP prevalence. The objective of the study was to assess the rates of HIP and the associated complications.

Material and methods: This was a retrospective analysis of clinical records from pregnant women who delivered in
eight tertiary hospitals in Poland in 2016.

Results: The number of pregnant women with hyperglycemia totaled 1280 (7.25%), including gestational diabetes
mellitus (GDM) in 1169 (6.62%) women and pregestational diabetes mellitus (PGDM) in 111 (0.63%). In addition to di-
etary modifications, 477 (41% of the GDM group) women received medical treatment (GDMG2). In women with PGDM
multiple daily insulin injections (MDI) were used in 53 (47.7%) cases, continuous subcutaneous insulin infusions (CSII) in
57 (51.3%) cases and one woman was treated with metformin. The rate of cesarean sections was 69.4% and 62.9% for PGDM
and GDM, respectively. Large-for-gestational-age (LGA) infants accounted for 38% and 21% of births in the PGDM and GDM
groups, respectively. Of note are high rates of hyperbilirubinemia in infants born to mothers treated with insulin (13.5%
for PGDM and 14.4% for GDMG2) vs infants born to mothers with diet (GDMG1) (3.4%).

Conclusions: In Poland, the prevalence of HIP has nearly doubled in the past twenty years. Even with appropriate manage-
ment, HIP is a significant risk factor for a cesarean section delivery, bearing an LGA infant and adverse neonatal outcomes.
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INTRODUCTION

Hyperglycemia is currently one of the most common
complications of pregnancy, with the prevalence rang-
ing from 2% to 25%, depending on the population. These
differences in estimates may be accounted for by, among
other things, different screening modalities and criteria for
the diagnosis of hyperglycemia in pregnancy (HIP). The re-
sults of the Hyperglycemia and Adverse Pregnancy Outcome
(HAPO) study performed in a cohort of over 23 000 preg-
nant women demonstrated that even a subtle oral glucose
tolerance test (OGTT) abnormality may be associated with
adverse perinatal outcomes [1]. Epidemiologic studies also
indicate a higher risk of the polymetabolic syndrome de-
veloping in later in life in the offspring of mothers with
diabetes in pregnancy [2]. The new criteria for the diagnosis
of HIP proposed in 2010 by the International Association of
Diabetes and Pregnancy Study Group (IADPSG) consensus
panel and based on the HAPO study results were widely
debated as these new recommendations with lower OGTT
thresholds to define HIP resulted in a considerable increase
in the rate of HIP (17.8% of the HAPO study population)
and the cost of HIP-related antenatal care [3]. In 2013,
the World Health Organization changed the criteria for the
diagnosis of HIP and adopted the IADPSG recommendations
[4]. In recent years, with the support of the International
Federation of Gynecology and Obstetrics (FIGO), a number
of international and national associations of gynecologists
and obstetricians have recommended universal screening
for hyperglycemia in pregnancy according to the IADPSG
and WHO criteria, in view of the recognized impact of HIP on
fetal development and on long-term health outcomesin the
mothers and offspring [5]. In 2014, the Polish Gynecological
Society (PTG) adopted these new WHO recommendations
regarding screening for HIP [6].

In the early 2000s, when 2-step screening for gestational
diabetes mellitus (GDM) was applied comprising a glucose
challenge test (GCT) and an oral glucose tolerance test
(OGTT), the prevalence of GDM was 3.5% as shown by
an epidemiologic survey conducted in two regions of Po-
land [7]. Since the introduction of a 1-step screening using
OGTT and the IADPSG and WHO criteria for the diagnosis of
GDM there have been no new data on the rates of GDM in
Poland. Apart from the new criteria, other factors may be re-
sponsible forincreased GDM rates such as maternal obesity
and age > 35 years. The aim of the present study was to assess
the prevalence of HIP and of the associated complications.

MATERIAL AND METHODS
Initially, a retrospective analysis of clinical records
of women with HIP who delivered in 2016 was planned
in 10 hospitals in nine provincial capital cities in Poland.
Ultimately, data were obtained from eight hospitals in eight

provinces with a total of 17 654 deliveries, i.e., 4.65% of all
deliveries in Poland in 2016. The study population includ-
ed women with pregestational diabetes mellitus (PGDM)
and gestational diabetes mellitus (GDM). The diagnosis of
GDM was based on the 75 g OGTT with the following criteria
for gestational diabetes: fasting 92 mg% (5,1 mmol/L), 1-hour
180 mg% (10 mmol/L) and 2-hour 153 mg% (8.5 mmol/L).
The following were considered in the analysis: subject
demographics, obstetric history, including complications
and details of previous deliveries vs diabetes type and man-
agement.

Statistical analysis

Statistical significance was determined for the differ-
ences in the parameters describing the study groups of
pregnant women. Included in the analysis were the dif-
ferences between the PGDM and GDM groups and within
the GDM group between the diet treated (GDMG1) and
drug therapy (GDMG2) subgroups. The nonparametric Wil-
coxon Rank Sum test was used to determine if the differ-
ences in quantitative traits [height, BMI (Body Mass Index)]
between groups were statistically significant. The p-value
was reported (the probability of a difference as large or
larger assuming the two groups have the same distribution
with the same means for a given trait). A logistic regression
model was used for each qualitative trait [BMI > 25, diabetes
mellitus in first-degree relative(s)] to determine if the differ-
ences in qualitative traits between groups were statistically
significant; the trait was a dependent variable and the study
group to which a pregnant women belonged was an in-
dependent variable. The differences between the PGDM
and GDM groups and within the GDM group between the
GDMG1 and GDMG2 subgroups were determined as for the
quantitative traits. A Z-test was performed for the parameter
which determined the difference between groups and the
p-value was reported.

To assess the risk for high birth weight a logistic re-
gression model was developed. High birth weight was as-
sumed when it was above the 90t percentile for infants
born in a given week. The absolute value of the correlation
coefficients between independent variables did not ex-
ceed 0.5.The Variance Inflation Factor (VIF) was not greater
than 2.5.The correlations between the variables had no sig-
nificant effect on the results. Z-test was performed to assess
significance of factors. These factors for which p-values were
lower than 0.05 were considered as significant. The follow-
ing independent variables were used in the analysis: BMI,
maternal age, multiparity, insulin-treated gestational dia-
betes mellitus, prior macrosomic birth (> 4000 g), diabetes
mellitus in previous pregnancy, gestational hypertension,
gestational week at delivery, diabetes mellitus diagnosed
before 20 weeks of gestation.
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Table 1. Characteristics of the study group

Diabetes type PGDM
Parameter (n=111)
Maternal age, years (mean * SD) 31.69 £ 5.30%
BMI (mean + SD) 26.78+5.80
25-30 42 (38%)
> 30 22 (20%)
Multiparity 50 (45%)
GDM in a previous pregnancy —

A history of high birth weight ®
delivery (> 4000 g) 10(5%)
Dlabgtes mellitus in first-degree 35 (329)**
relative(s)

Infertility treatment 5 (4.5%)
Gestational hypertension 25 (22.5%)*
Intrahepatic cholestasis of 4(3.6%)
pregnancy

Polyhydramnios 7 (6.3%)
Gestational week at delivery 37.6+1.9%
(mean £ SD)

<34 4 (3.6%)
<37 25 (22.5%)
>40 1(0.9%)
Induction of labor 20 (18%)
Vaginal delivery 34 (30.6%)
Forceps 1 (0.9%)
Vacuum extraction 0
Cesarean section 77 (69.4%)
Elective 60 (54%)
Emergency 17 (15.3%)
Shoulder dystocia 1(0.9%)
Obstetric hemorrhage 0

GDM GDMG1 GDMG2
(n=1169) (n=673) (n=477)
33.01 +£5.03* 32.86+5.10 33.29+4.96
26.26 +5.64 25.18 +5.23*** 27.56 + 5.74%**
409 (35%) 195 (29%)*** 200 (42%)***
198 (17%) 81 (12%)*** 110 (23%)***
607 (52%) 343 (51%) 258 (54%)
117 (10%) 67 (10%) 50 (10.5%)

58 (5%) 34 (5%) 24 (5%)
235 (20%)** 121 (18%)* 110 (23%)*

105 (9%) 67 (10%) 33 (7%)
165 (14.1%)* 83 (12.3%)* 81 (16.9%)*

49 (4.2%) 27 (4.1%) 22 (4.6%)

37 (3.2%) 24 (3.6%) 13 (2.7%)

38+2.1%* 38.1+£2.1* 379+ 2%
44 (3.8%) 30 (4.5%) 14 (3%)
184 (15.7%) 106 (15.8%) 78 (16.5%)

62 (5.3%) 38 (5.7%) 22 (4.7%)

208 (17.8%) 126 (18.7%) 74 (15.6%)
433 (37%) 275 (40.9%)* 150 (31.5%)*

5 (0.4%) 3 (0.4%) 2 (0.4%)

7 (0.6%) 6 (0.9%) 1(0.2%)
736 (62.9%) 398(59.1%)** 327 (68.5%)**
574 (49.1%) 310 (46%)** 257 (53.9%)**
162 (13.8%) 88 (13.1%) 70 (14.6%)

3(0.25%) 0 3 (0.6%)

16 (1.4%) 9(1.3%) 5(1%)

Statistically significant differences for PGDM vs GDM and GDMG1 vs GDMG2: *p < 0.05; **p < 0.01; ***p < 0.001

RESULTS

In 2016, 1280 women with diabetes in pregnancy de-
livered in the study centers, which accounted for 7.25% of
the survey population. There were 61 twin births and one
triplet birth. In 1169 (91.3%) women hyperglycemia was
diagnosed in pregnancy and 111 (8.7%) had PGDM. In the
prepregnancy period, most PGDM women were treated
with insulin (87%), 7% took metformin and 6% were man-
aged with modified diet alone. During pregnancy, all PGDM
women, but one who continued metformin, received insu-
lin therapy (multiple daily insulin injections [MDI] — insu-
lin pens in 53 women [47.7%], continuous subcutaneous
insulin infusions [CSII] — short-acting insulin analogue in
57 women [51.3%]).

GDM was diagnosed in 6.62% of the survey popula-
tion based on abnormal results of a 75 g OGTT, mostly
between 24 and 28 gestational weeks. In 16% of the GDM

1008

group, hyperglycemia was detected during the first half
of pregnancy. In 98% of cases appropriate management
was instituted at the time of diagnosis while 19 women
with the abnormal OGTT results remained without therapy.
In 477 (41%) women drug therapy was used in addition
to dietary modifications (GDMG2 group). Three women
were treated with metformin and in the remaining cas-
es insulin was prescribed, usually as MDI (insulin pens)
andin 12 (2.5%) women as CSll (insulin pump). A higher rate
of insulin therapy (44%) was reported in women with GDM
diagnosed earlier than 20 gestational weeks.

Table 1 presents the characteristics of women strati-
fied by the type of diabetes. Women with GDM were sig-
nificantly older than PGDM women. The mean BMI value
was higher in women with gestational diabetes receiving
insulin therapy (GDMG2) than in women requiring dietary
modification alone (GDMG1). The BMI > 25 considered
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arisk factor for hypertension in pregnancy was significantly
more frequent in both PGDM (22%) and GDMG2 (17%)
vs GDMGT1 (12%).

The gestational age at delivery in both PGDM
and GDMG2 women was lower than that in the GDMG1 wom-
en, at less than 37 weeks in 16%, including nearly every
fourth delivery (23%) at less than 34 weeks. A high rate of
premature deliveries was noted in women with PGDM (23%),
and it was significantly higher than that for all women who
delivered in the hospitals included in the analysis (14%).

Induction of labor was used in 18% of women with dia-
betes and elective cesarean section was performed in every
second woman. The rate of elective cesarean sections was
statistically significantly higher in women with GDMG2 and
PGDM (54%) than in women with GDMG1 (46%) (p = 0.009).
Over a third of cesarean sections (35%) were performed in
women with a prior cesarean birth and 96% received a re-
peat cesarean section while only nine had vaginal delivery
after cesarean (VBAC). The total rate of cesarean sections in
all women with diabetes was 63.5% vs 55% in non-diabetic
women who delivered in the same hospitals.

Only a third of all women with diabetes had a vaginal de-
livery. There were 13 operative vaginal deliveries, including
six forceps deliveries (0.4%) and seven vacuum extractions
(0.5%). Shoulder dystocia occurred in four cases, three in
women with GDMG2 and one in a woman with PGDM and
accounted for 0.8% of vaginal deliveries. Obstetric hemor-
rhage occurred in 16 (1.2%) women.

Table 2 presents adverse infant outcomes which were
seen in 21% of neonates. Although the gestational age at
delivery was statistically significantly lower in PGDM and
GDMG2, the mean birth weight was higher vs infants born
to mothers with GDMGT. The highest proportion (above

Table 2. Birth weight and adverse infant outcomes

the 90t percentile) of large-for-gestational-age (LGA) in-
fants were born to mothers with PGDM (39%). Also, every
fourth infant (26%) in the GDMG2 group had a birth weight
above the 90™ percentile, a higher rate compared to the
GDMGT1 group where LGA infants accounted for 18% of
all births. Of all infants, 109 (8.5%) had birth weight above
4000 g, including 15 with a birth weight above 4500 g (1.2%).
Small-for-gestational-age (SGA) infants with a birth weight
below the 10t percentile accounted for only 6.4% of all
births.

Logistic regression analysis found that in GDM women
a history of high birth weight delivery and a higher prepreg-
nancy BMI value were two risk factors for giving birth to
an LGA infant, but such associations were not established
for PGDM.

Congenital anomalies were diagnosed in 50 (3.9%) neo-
nates, including heart defects in 50%. Genetic conditions
were diagnosed in seven infants, including six cases of tri-
somy 21. Hypoglycemia was found in every tenth infant born
to a mother with PGDM, nearly three times as often as in
infants of GDM mothers (3.4%). The rates of hyperbilirubine-
mia were similar in infants born to insulin-treated mothers
with PGDM and GDMG2, 13.5% and 14.4%, respectively, but
higher than in the GDMG1 group (8.2%). Respiratory disor-
ders occurred in 13% of the infants and 85 infants (6.6%)
were admitted to a neonatal intensive care unit (NICU).
Neonatal infection was diagnosed in 71 (5.5%) of cases.

Logistic regression analysis found that in GDM the need
forinsulin therapy and early gestational age at delivery were
two risk factors for adverse neonatal outcomes (hypoglyce-
mia, hyperbilirubinemia, infection, respiratory disorders)
while in PGDM these were early gestational age at delivery
and the use of CSII.

Birth weight, g (mean + SD) 3335.7*+699.9 3159.6* £+ 671.3 3114.9** £ 678.9 3195.7** £ 657.4
>40009 22 (19.8%)*** 87 (7.4%)*** 50 (7.4%) 33 (6.9%)
>45009 2(1.8%) 13 (1.1%) 9 (1.3%) 4(1%)
LGA 43 (38.7%)*** 252 (21.6%)*** 121 (18%)%*** 127 (26.6%)***
SGA 8 (7.2%) 74 (6.3%) 45 (6.7%) 29 (6.1%)
Hypoglycemia 11 (9.9%)** 40 (3.4%)** 19 (2.8%) 21 (4.4%)
Hyperbilirubinemia 15 (13.5%) 124 (10.6%) 55 (8.2%)*** 69 (14.4%)***
Infection 6 (5.4%) 65 (5.6%) 30 (4.4%)* 35 (7.3%)*
Respiratory disorders 16 (14.4%) 146 (12.5%) 88 (13.1%) 58 (12.1%)
NICU admission 10 (9%) 75 (6.4%) 43 (6.4%) 32 (6.7%)
Congenital anomalies 5(4.5)% 45 (3.8%) 25 (3.7%) 20 (4.2%)

Statistically significant differences for PGDM vs GDM and GDMG1 vs GDMG2: *p < 0.05; **p < 0.01; ***p < 0.001
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DISCUSSION

This is the first report on the prevalence of hypergly-
cemia in pregnancy in Poland estimated after adoption in
2014 of a 1-step screening approach and the new IADPSG
criteria for the diagnosis of gestational diabetes. We found
an increase by 46% in the rate of GDM, now at 6.5% vs 3.5%
when a 2-step screening for hyperglycemia in pregnancy
was used [7]. The 2-step approach was based on a 1-hour
50 g glucose challenge test (GCT) and a 75 g OGTT accord-
ing to the 1997 WHO criteria (fasting glycemia and values
at 2 hours) performed in pregnant women with the GCT
result above 139 mg%.

A similar trend, though higher GDM rates, was found in
studies comparing 1-step and 2-step approaches conducted
in other countries. A retrospective cohort study from Swit-
zerland reported a considerable increase in the prevalence
of GDM with the adoption of the IADPSG criteria, from 3.3%
observed with a 2-step approach to 11.8% with a 1-step
screening [8]. In the hospitals in Tuscany, Italy an increase in
the prevalence of GDM to 10.9% was reported when a 1-step
approach with new cut-off values was applied, i.e., the preva-
lence 25% greater than that determined 10 years earlier
with a 2-step approach [9]. A study in a cohort of women
who delivered during a 12-month period in hospitals in one
districtin New Zealand showed that adoption of the IADPSG
criteria would increase the rate of GDM from 6% to 10% [10].
A retrospective study of pregnant women who delivered in
a tertiary medical center in Canada attributed the increase
in the GDM rate to the use of a single abnormal value to de-
fine GDM (the Canadian Diabetes Association, CDA, requires
the presence of at least two abnormal values) (5.3% in-
crease) rather than the use of lower threshold values (1.8%
increase) [11]. A prospective study conducted by Duran
etal.[12]in the university hospital in Madrid demonstrated
that the change in the criteria for GDM resulted in a 3-fold
increase in the population which required treatment for
GDM as well as the improvement in pregnancy outcomes
with a decrease in the rates of macrosomia and cesarean sec-
tion. Similar findings were reported for a cohort of pregnant
women in Taiwan [13].

Of note for the cohort assessed in this study is a large
proportion of women treated with insulin (41%) which
in earlier Polish studies in GDM ranged from 23% to 37%
[14-16]. This may have been the result of promoting strin-
gent glycemic control, especially in cases of fasting glyce-
mia < 90 mg%. However, even with frequent institution of
insulin therapy, the proportion of large-for-gestational-age
infants remained high at 20% and was twice as high as
when GDM was diagnosed under previous criteria [14-16].
Also, other studies find a higher proportion of macrosomia
and insulin treatment in women with GDM diagnosed under

the IADPSG criteria [11, 17]. In the present study, a higher
maternal BMI was identified by logistic regression analysis
as a significant risk factor for LGA. Nearly half of women
with GDM had excess body weight, 35% were overweight
and 17% obese. Which is more harmful for fetal growth,
maternal obesity or maternal hyperglycemia, has been for
years a matter of debate among clinicians.

The study also shows the impact of new treatment op-
tions for PGDM. In nearly half of the women CSIl was used.
Of note is a low rate of congenital defects, likely to result
from a growing use of intensive insulin therapy in women of
reproductive age. Meta-analyses demonstrate in the first tri-
mester a better control of type 1 diabetes in women treated
with CSIl vs MDI [18]. However, the percentage of LGA infants
born to women with type 1 pregestational diabetes remains
high at nearly 40% and is similar to the findings in other
recent epidemiologic studies [19-21].

As shown by studies conducted in other countries, e.g.,
Canada, France or Sweden, cesarean section is performed
more frequently in women with diabetes compared to
the general population [11, 22, 23]. In the present cohort
it was performed in nearly 70% of women with GDMG2
and 60% of women with GDMG1, 20-30% increase com-
pared to previously assessed Polish GDM cohorts [15, 16]
and reports from other countries. However, in Poland the
rate of cesarean sections has been growing rapidly in recent
years also in the general population [24]. On the other hand,
the proportion of operative vaginal deliveries was very small
at less than 1%, a ten-fold lower rate than those reported
from cohort studies in other countries [11].

In the study group, adverse neonatal outcomes (hypo-
glycemia, hyperbilirubinemia, infection, respiratory disor-
ders) were mostly associated with an earlier gestational age
at delivery. A considerably greater proportion of adverse
outcomes was observed in infants born to insulin-treated
mothers, both with PGDM and with GDMG2, which is in
agreement with reports from other countries [11, 14, 20]. In-
terestingly, an association was observed between the use of
CSlland a higher rate of adverse neonatal outcomes, but the
analyzed groups were relatively small. This is different from
the findings from a tertiary center in Poland which dem-
onstrated a lower incidence of neonatal complications in
122infants born to mothers with type 1 diabetes treated with
CSIl compared to 175 infants born to mothers treated
with MDI[25]. However, recent meta-analyses show a higher
rate of LGA infants with CSIl and no significant differences
regarding the rate of neonatal complications [18, 26].

Limitations of the study
The study used clinical records from tertiary medical
centers delivering high-quality perinatal care and there-

1010 www. journals.viamedica.pl/ginekologia_polska



Dorota A. Bomba-Opon et al,, Hyperglycemia in pregnancy — cohort study

fore the reported rates of hyperglycemia in pregnancy may
not fully reflect the actual prevalence of HIP in the general
population. However, the available epidemiologic surveys
used as a point of reference were conducted nearly two
decades earlier and in two provinces of Poland only. This is
a retrospective study based on the clinical records related
to deliveries and does not include data related to pregnan-
cies that ended in miscarriage or were terminated because
of severe fetal anomalies. The rate of congenital anomalies
in infants born to mothers with diabetes may therefore be
underestimated. The data were obtained from hospitals in
eight provinces of Poland and in spite of the above limita-
tions are an important source of information, especially as
in Poland there is no national registry of pregnancy com-
plications.

CONCLUSIONS
In Poland, the prevalence of hyperglycemia in preg-
nancy has nearly doubled in the past twenty years. Even with
appropriate management, hyperglycemia in pregnancy is
asignificant risk factor for a cesarean section delivery, bear-
ing an LGA infant and adverse neonatal outcomes.

Acknowledgements
This research project was sponsored by the Polish Society
of Gynecologists and Obstetricians and a research grant
from NovoNordisk.

Confilict of interest
All authors declare no conflict of interest.

REFERENCES

1. Metzger BE, Lowe LP, Dyer AR, et al. HAPO Study Cooperative Research
Group. Hyperglycemia and adverse pregnancy outcomes. N Engl J Med.
2008; 358(19): 1991-2002, doi: 10.1056/NEJM0a0707943, indexed in
Pubmed: 18463375.

2. Scholtens DM, Kuang AM, Lowe LP, et al. HAPO Follow-up Study
Cooperative Research Group, HAPO Follow-up Study Cooperative
Research Group, HAPO Follow-Up Study Cooperative Research Group.
Hyperglycemia and adverse pregnancy outcome follow-up study
(HAPO FUS): maternal glycemia and childhood glucose metabolism.
Diabetes Care. 2019; 42(3): 381-392, doi: 10.2337/dc18-2021, indexed
in Pubmed: 30617141.

3. Metzger BE, Gabbe SG, Persson B, et al. International Association of
Diabetes and Pregnancy Study Groups Consensus Panel. International
association of diabetes and pregnancy study groups recommendations
on the diagnosis and classification of hyperglycemia in pregnancy.
Diabetes Care. 2010; 33(3): 676-682, doi: 10.2337/dc09-1848, indexed
in Pubmed: 20190296.

4. Medical eligibility criteria for contraceptive use. PharmacoEconomics &
Outcomes News. 2013; 312(1): 3-3, doi: 10.1007/bf03269311.

5. Hod M, Kapur A, Sacks D, et al. The International Federation of Gynecol-
ogy and Obstetrics (FIGO) Initiative on gestational diabetes mellitus:
A pragmatic guide for diagnosis, management, and care#. Interna-
tional Journal of Gynecology & Obstetrics. 2015; 131: 173-211, doi:
10.1016/50020-7292(15)30033-3.

6. Wender-Ozegowska E, Bomba-Opon D, Brazert J, et al. Standards of
Polish Society of Gynecologists and Obstetricians in management
of women with diabetes. Ginekologia Polska. 2018; 89(6): 341-350, doi:
10.5603/gp.a2018.0059, indexed in Pubmed: 30010185.

www. journals.viamedica.pl/ginekologia_polska

20.

21.

22.

Wojcikowski C, Krolikowska B, Konarzewska J, et al. [The prevalence of
gestational diabetes mellitus in Polish population]. Ginekol Pol. 2002;
73(10): 811-816, indexed in Pubmed: 12619313.

Huhn EA, Massaro N, Streckeisen S, et al. Fourfold increase in prevalence
of gestational diabetes mellitus after adoption of the new International
Association of Diabetes and Pregnancy Study Groups (IADPSG) criteria.
J Perinat Med. 2017; 45(3): 359-366, doi: 10.1515/jpm-2016-0099,
indexed in Pubmed: 27508951.

Lacaria E, Lencioni C, Russo L, et al. Selective screening for GDM in Italy:
application and effectiveness of National Guidelines. J Matern Fetal Neo-
natal Med. 2015;28(15): 1842-1844, doi: 10.3109/14767058.2014.969701,
indexed in Pubmed: 25260129.

Ekeroma AJ, Chandran GS, McCowan L, et al. Impact of using the
International Association of Diabetes and Pregnancy Study Groups
criteriain South Auckland: prevalence, interventions and outcomes. Aust
N Z J Obstet Gynaecol. 2015; 55(1): 34-41, doi: 10.1111/ajo.12267,
indexed in Pubmed: 25307052.

Mayo K, Melamed N, Vandenberghe H, et al. The impact of adoption of
the international association of diabetes in pregnancy study group crite-
ria for the screening and diagnosis of gestational diabetes. Am J Obstet
Gynecol. 2015; 212(2): 224.e1-224.€9, doi: 10.1016/j.ajog.2014.08.027,
indexed in Pubmed: 25173183.

Duran A, Saenz S, Torrejéon MJ, et al. Introduction of IADPSG criteria for
the screening and diagnosis of gestational diabetes mellitus results
in improved pregnancy outcomes at a lower cost in a large cohort of
pregnant women: the St. Carlos Gestational Diabetes Study. Diabetes
Care. 2014; 37(9): 2442-2450, doi: 10.2337/dc14-0179, indexed in
Pubmed: 24947793.

Hung TH, Hsieh TT. The effects of implementing the International Asso-
ciation of Diabetes and Pregnancy Study Groups criteria for diagnosing
gestational diabetes on maternal and neonatal outcomes. PLoS One.
2015; 10(3): e0122261, doi: 10.1371/journal.pone.0122261, indexed in
Pubmed: 25756838.

Ogonowski J, Miazgowski T, Czeszyriska MB, et al. Factors influencing risk
of macrosomia in women with gestational diabetes mellitus undergoing
intensive diabetic care. Diabetes Res Clin Pract. 2008; 80(3): 405-410,
doi: 10.1016/j.diabres.2008.01.017, indexed in Pubmed: 18342386.

. HoroszE,Bomba-Opon DA, Szymanska M, et al. Maternal weight gain

in women with gestational diabetes mellitus. J Perinat Med. 2013;
41(5): 523-528, doi: 10.1515/jpm-2012-0254, indexed in Pubmed:
23492551,

Zurawska-Kli$ M, Kosinski M, Wender-Ozegowska E, et al. Obstetric
results of the multicenter, nationwide, scientific-educational program
for pregnant women with gestational diabetes mellitus (GDM). Gine-
kol Pol. 2016; 87(9): 651-658, doi: 10.5603/GP.2016.0061, indexed in
Pubmed: 27723073.

Zawiejska A, Wender-Ozegowska E, Radzicka S, et al. Maternal hy-
perglycemia according to IADPSG criteria as a predictor of perinatal
complications in women with gestational diabetes: a retrospective
observational study. J Matern Fetal Neonatal Med. 2014; 27(15):
1526-1530, doi: 10.3109/14767058.2013.863866, indexed in Pubmed:
24236477.

Rys PM, Ludwig-Slomczynska AH, Cyganek K, et al. Continuous subcu-
taneous insulin infusion vs multiple daily injections in pregnant women
with type 1 diabetes mellitus: a systematic review and meta-analysis of
randomised controlled trials and observational studies. Eur J Endocrinol.
2018; 178(5): 545-563, doi: 10.1530/EJE-17-0804, indexed in Pubmed:
29545258.

Evers IM, de Valk HW, Visser GHA. Risk of complications of pregnancy
in women with type 1 diabetes: nationwide prospective study in the
Netherlands. BMJ. 2004; 328(7445): 915, doi: 10.1136/bm)j.38043.583160.
EE, indexed in Pubmed: 15066886.

Lason |, Cyganek K, Witek P, et al. Continuous glucose monitoring and
insulin pump therapy in pregnant women with type 1 diabetes mel-
litus. Ginekol Pol. 2021; 92(10): 675-681, doi: 10.5603/GP.a2021.0029,
indexed in Pubmed: 33914316.

Adamczak L, Boron D, Gutaj P, et al. Fetal growth trajectory in type 1
pregestational diabetes (PGDM) — an ultrasound study. Ginekol Pol.
2021;92(2): 110-117, doi: 10.5603/GP.a2020.0136, indexed in Pubmed:
33751521.

Billionnet C, Mitanchez D, Weill A, et al. Gestational diabetes and adverse
perinatal outcomes from 716,152 births in France in 2012. Diabetolo-
gia. 2017; 60(4): 636-644, doi: 10.1007/500125-017-4206-6, indexed in
Pubmed: 28197657.

1011


http://dx.doi.org/10.1056/NEJMoa0707943
https://www.ncbi.nlm.nih.gov/pubmed/18463375
http://dx.doi.org/10.2337/dc18-2021
https://www.ncbi.nlm.nih.gov/pubmed/30617141
http://dx.doi.org/10.2337/dc09-1848
https://www.ncbi.nlm.nih.gov/pubmed/20190296
http://dx.doi.org/10.1007/bf03269311
http://dx.doi.org/10.1016/s0020-7292(15)30033-3
http://dx.doi.org/10.5603/gp.a2018.0059
https://www.ncbi.nlm.nih.gov/pubmed/30010185
https://www.ncbi.nlm.nih.gov/pubmed/12619313
http://dx.doi.org/10.1515/jpm-2016-0099
https://www.ncbi.nlm.nih.gov/pubmed/27508951
http://dx.doi.org/10.3109/14767058.2014.969701
https://www.ncbi.nlm.nih.gov/pubmed/25260129
http://dx.doi.org/10.1111/ajo.12267
https://www.ncbi.nlm.nih.gov/pubmed/25307052
http://dx.doi.org/10.1016/j.ajog.2014.08.027
https://www.ncbi.nlm.nih.gov/pubmed/25173183
http://dx.doi.org/10.2337/dc14-0179
https://www.ncbi.nlm.nih.gov/pubmed/24947793
http://dx.doi.org/10.1371/journal.pone.0122261
https://www.ncbi.nlm.nih.gov/pubmed/25756838
http://dx.doi.org/10.1016/j.diabres.2008.01.017
https://www.ncbi.nlm.nih.gov/pubmed/18342386
http://dx.doi.org/10.1515/jpm-2012-0254
https://www.ncbi.nlm.nih.gov/pubmed/23492551
http://dx.doi.org/10.5603/GP.2016.0061
https://www.ncbi.nlm.nih.gov/pubmed/27723073
http://dx.doi.org/10.3109/14767058.2013.863866
https://www.ncbi.nlm.nih.gov/pubmed/24236477
http://dx.doi.org/10.1530/EJE-17-0804
https://www.ncbi.nlm.nih.gov/pubmed/29545258
http://dx.doi.org/10.1136/bmj.38043.583160.EE
http://dx.doi.org/10.1136/bmj.38043.583160.EE
https://www.ncbi.nlm.nih.gov/pubmed/15066886
http://dx.doi.org/10.5603/GP.a2021.0029
https://www.ncbi.nlm.nih.gov/pubmed/33914316
http://dx.doi.org/10.5603/GP.a2020.0136
https://www.ncbi.nlm.nih.gov/pubmed/33751521
http://dx.doi.org/10.1007/s00125-017-4206-6
https://www.ncbi.nlm.nih.gov/pubmed/28197657

Ginekologia Polska 2022, vol. 93, no. 12

23.

24.

25.

1012

Stogianni A, Lendahls L, Landin-Olsson M, et al. Obstetric and perinatal
outcomes in pregnancies complicated by diabetes, and control preg-
nancies, in Kronoberg, Sweden. BMC Pregnancy Childbirth. 2019; 19(1):
159, doi: 10.1186/512884-019-2269-8, indexed in Pubmed: 31064335.
The European Perinatal Health Report 2015. https://www.europeristat.
com (4.12.2021).

Mantaj U, Gutaj P, Ozegowska K, et al. Continuous subcutaneous insulin
infusion reduces neonatal risk in pregnant women with type 1 diabetes

26.

mellitus. Ginekol Pol. 2019; 90(3): 154-160, doi: 10.5603/GP.2019.0028,
indexed in Pubmed: 30950005.

Hauffe F, Schaefer-Graf UM, Fauzan R, et al. Higher rates of
large-for-gestational-age newborns mediated by excess maternal
weight gain in pregnancies with Type 1 diabetes and use of continu-
ous subcutaneous insulin infusion vs multiple dose insulin injection.
Diabet Med. 2019; 36(2): 158-166, doi: 10.1111/dme.13861, indexed
in Pubmed: 30698863.

www. journals.viamedica.pl/ginekologia_polska


http://dx.doi.org/10.1186/s12884-019-2269-8
https://www.ncbi.nlm.nih.gov/pubmed/31064335
https://www.europeristat.com
https://www.europeristat.com
http://dx.doi.org/10.5603/GP.2019.0028
https://www.ncbi.nlm.nih.gov/pubmed/30950005
http://dx.doi.org/10.1111/dme.13861
https://www.ncbi.nlm.nih.gov/pubmed/30698863

