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Abstract: Pregestational diabetes mellitus, if not well controlled, determines maternal and fetal
complications. According to the new diagnostic criteria for gestational diabetes the diagnosis of
diabetes mellitus can also occur in early pregnancy (overt diabetes ).The aim of this study was to
determine pregnancy outcomes in women with overt type 2 diabetes. In this retrospective study we
selected women with type 2 diabetes, pregestational or overt diabetes, who had at least one
pregnancy followed in the period 2010-2022 at the Diabetic Care Unit of Padova. We analyzed 83
pregnancies in 68 diabetic patients; overt diabetes was diagnosed in 21,7% of pregnancies. 95% of
patents with overt diabetes was immigrate. None of patients with overt type 2 diabetes planned
their pregnancy, while pregnancy was planned in 26,3% of patients with pregestational Type 2
diabetes. Pre-pregnancy and first trimester glycemic control was worst in patients with overt
diabetes(HbAlc 9.7+ 3.1% vs 7.3% + 2.3%, p< 0.044 at first visit; 8.1+1.9%, and 7.0+1.6%, p< 0.037 in
the first trimester) with respect to type 2 diabetic mothers. As for maternal outcomes, 16,6% of
pregnancy ended in miscariage and 5,5% of women developed gestational hypertension. 16,6% of
newborn were LGA and 11,1% were affected by congenital anomalies. The high rate of congenital
malformations in overt diabetes pregnancies is probably due to the worse metabolic control during
the first trimester of pregnancy, when the organogenesis of the fetus takes place. So it is essential to
identify these patients in the preconception phase so they can conceive in good glycemic control.
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1. Introduction

The International Association of Diabetes and Pregnancy Study Group (IADPSG) in 2010, based
on the results of the Hyperglycemia and Adverse Pregnancy Outcome (HAPO) study [1] has
recommended a new method of screening and diagnosis of gestational diabetes (GDM), underljing
the importance to diagnose the “Overt Diabetes” defined as “an hyperglycemia first recognized
during pregnancy which meets the diagnostic threshold of diabetes in non-pregnant adult “[2].Overt
diabetes in pregnancy is a severe form of hyperglycemia so efforts must be done to recognize as soon
as possible this condition in order to reduce the negative maternal and fetal outcome related to it [3—
5].

Most of the studies published in literature compare the pregnancy outcomes of pregnant women
affected by overt diabetes to those of women affected by gestational diabetes showing a worse
maternal and fetal outcomes in the former compared to the latter [6]. Type 2 diabetes in pregnancy is
increasing accounting for 30-50% of pregesational diabetes and is related to adverse maternal and
fetal outcomes [7,8]. So we think of interest to compare pregnancy outcomes in women affected by
overt diabetes to those with pregestational type 2 diabetes.

2. Materials and Methods

We retrospectively evaluated pregnant women with type 2 diabetes and overt diabetes who had
at least one pregnancy followed in the period 2010-2022 at the Diabetic Care Unit of Padova. Women
with type 1, latent autoimmune diabetes of the adult (LADA),maturity onset diabetes of the youth (
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MODY) and GDM were excluded from the study.Overt diabetes was diagnosed according to ADA
[3] and World Health Organization criteria ( fasting plasma glucose > 126 mg/dl or glycated
hemoglobin (HbAlc) levels > 6.5%[9].Data were estracted from electronic medical records.During the
first pregnancy visit, physiological and obstetric history were collected, which provided information
regarding pre-pregnancy weight and BMI, pregnancy planning, date of last menstruation, parity,
previous GDM, and pregnancy outcome of previous pregnancies.The values of glycated hemoglobin
(HbAlc), fasting and post-prandial glycaemia, microalbuminuria, systolic and diastolic blood
pressure during pregnancy were collected. As for chronic diabetes complications, retinopathy was
assessed based on the ophthalmological control, nephropathy based on albuminuria values and was
considered present if the urinary albumin/creatinine ratio exceeded 30 mg/g. Patients were
considered to have chronic hypertension when this was reported in the patient's medical history or
if they were taking hypertensive drugs before. Neuropathy was assessed by clinical evaluation of
symptoms and tests for autonomic neuropathy disfunction. At their first appointment and at the
follow up visits at the Diabetic Care Unit women received a multidisciplinary team consisting of a
diabetologist, a dietician and a nurse. They were counseled about maternal and fetal risks related to
diabetes, received an individualized diet, were educated to perform self monitoring blood glucose
(fasting and 1 h after breakfast, lunch and dinner), insulin teraphy and underwent periodic clinical
and biochemical evaluations. As for maternal outcomes, miscarriages, mode and time of delivery,
complications during labor and delivery, preeclampsia were recorded, for neonatal outcomes weight,
length at birth, shoulder dystocia, hypoglycemia, jaundice,hypocalcemia, respiratory distress and
congenital malformations were recorded.

Height was measured at the first appointment and weight at each visit, body mass index
(BMI)was calculated as weight in kilograms divided by the square of the height (h/m?).

The newborn were classified as large for gestational age (LGA) if their birth weight was >90t
percentile, or small for gestational age ( SGA) if it was <10t percentile, based on standard growth and
development tables for the Italian population[10].

Plasma glucose levels were measured using the glucose oxidase method[11].HbAlc was
measured by a standardized HPLC method IFCC aligned [12].

Statistical evaluation

The data were processed with the IBM SPSS 25 statistical programs. Continuous quantitative
variables are expressed as means + standard deviations, and were compared with Student’s t-test. No
parametric data are expressed as % and analyzed with X2 tests. A p value < 0.05 was considered
statistical significant.

3. Results

We analyzed 83 pregnancies in 68 Type 2 diabetic patients (T2DM); overt diabetes (OT2DM )
was diagnosed in 21.7% of pregnancies (18/83). Of note, 95% of patients with overt diabetes were
immigrate mainly from South East Asia and Sub-Saharan Africa. As regards clinical and metabolic
characteristics the two groups are comparable in terms of age, pre-pregnancy BMI, chronic
hypertension and previous pregnancies. Chronic diabetic complications were higher in Type 2DM
women with respect to OT2DM women, even if not significant (Table 1). On the other hand, the two
groups differed significantly in terms of glycemic control (HbAlc levels) at the first visit and in the
first trimester that were worst in OT2DM women(HbA1c 9.7+ 3.1% vs 7.3% * 2.3%, p< 0.044 at first
visit; 8.1+1.9%, and 7.0+1.6%, p< 0.037 in the first trimester), (Figure ).

As for maternal outcomes, miscarriage rate was higher, even not significantly, in OT2DM
women respect to T2DM ones, but gestational hypertension rate was higher in T2DM women (Table
1).

As for fetal outcomes, congenital malformations were more frequent, even if at the limit of
significance, in OT2DM women with respect to T2DM ones (11.1% vs 7.7%), while the rate of the
other fetal complications were higher in T2DM women. No significant differences have been found
in LGA rate (Table 1).


https://doi.org/10.20944/preprints202312.2298.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 29 December 2023 doi:10.20944/preprints202312.2298.v1

Table 1. Clinical, metabolic characteristics, maternal and fetal outcomes in the pregnant women under

study.
OT2DM T2DM p
Age (yrs) 34.246.6 34.745.3 0.722
Pre-pregnancy BMI(kg/m?) 30.9+6.1 29.8+4.4 0.433
HbA1c at first visit (%) 9.743.1 7.3+2.2 0.044
Chronic hypertension (%) 5.5 6.2 0.630
Nephropathy(%) 5.5 8.9 0.159
Retinopathy (%) 0 7.2 0.002
Neuropathy(%) 0 2.9 0.270
Planned pregnancy(%) 0 26.3 0.05
Previous pregnancies(%) 61.1 56.5 0.211
Previous GDM (%) 77.8 37.7 0.077
Disease duration (months) 0 60.7+62.8 0.001
Gestational hypertension(%) 5.5 10.8 0.819
Pre-eclampsia(%) 0 6.2 0.637
Miscarriage (%) 16.6 154 0.819
Caesarean section (%) 22.2 40 0.265
Time of miscarriage (GW) 11+2.6 9.242.9 0.367
Time of delivery (GW) 38.3+1.17 37.5+2.5 0.203
Birth weight (G) 32204440 3164+792 0.801
LGA (%) 16.6 13.8 0.678
Neonatal mortality(%) 0 4.6 0.927
Congenital anomalies(%) 11.1 7.7 0.364
Respiratory distress (%) 0 6.1 0.748
Jaundice(%) 0 10.8 0.410
Hypoglycemia(%) 0 1.5 0.408
Hypocalcemia (%) 0 1.5 0.408
p 0.044
9,7
p 0.037
81
p 0.96
6,6 p 0.190
—_—
—
1st visit 1st trimester 2nd trimester 3rd trimester

Figure 1. HbAlc levels during pregnancy in OT2D (dark grey) and T2DM (light grey).

4. Discussion

The most of the studies published in literature in order to better define the physiophatological
mean of overt type 2 diabetes compare this pathology to GDM. In a case control study Agha-Jaffar et
all showed an higher frequency of hypertensive disorders and an higher frequency on insulin
treatment in OT2DM compared to GDM ones and pointed the fact that OT2DM is phenotypically a
type 2 diabetes mellitus (13). In a multi-ethnic cohort in Spain pregnant women with OT2DM showed
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worse obstetric outcomes with respect to GDM ones and this was present mainly in women from
ethnic minorities ( 14). In a recent literature search, that has taken into consideration articles up to
2022, a worse maternal and fetal outcomes has been evidenced in OT2 DM with respect to GDM
women, even if different diagnostic criteria have been utilized to diagnose OT2 DM in the reported
studies (6).

In our study, that has compared the maternal and fetal outcomes in overt type 2 diabetic
pregnant women to pre pregnancy type 2 diabetic ones, the main finding is that OT2DM show an
higher frequency of congenital malformations with respect to T2DM. This finding can be explained
by the worse glycemic control observed in overt type 2 pregnant women and by the fact that none of
these women planned their pregnancy. In a case control study that has evaluated 414 T2DM and 2014
OT2DM even if women with OT2 DM arrived to specialized prenatal care center at the third trimester
of pregnancy while those with T2DM at the first trimester no differences in maternal and fetal
outcomes have been found also considering congenital malformations; it is to notice that mean values
of HbAlc at booking were no different and no bad in the two groups ( 7.2 vs 7.4 %),and that 70% of
women were white (15).In a retrospective study comparing 120 OT2DM pregnant women and 86
T2DM, 75% of caucasian race, even if 55% of OT2DM women arrived late at the specialized prenatal
care center no significant differences have been found in the two groups regarding maternal an fetal
outcomes (16). It is to notice however that OT2 DM have significantly lower values of HbAlc
compared to T2DM in pre pregnancy and in the first trimester and that no data are reported on
congenital malformations. Poor glycemic control in the preconception phase (17) and the frequent
coexsistence of obesity (7) are well known risk factors in determining a worse neonatal outcome in
type 2 diabetes pregnant women. In our cohort no difference in the frequency of obesity have been
found but, as before mentioned, the levels of HbAlc were higher in overt type 2 diabetes with respect
to type 2 diabetic ones. Preconception care is of key importance to reduce maternal and fetal
complications in pregnancy complicated by pregestational diabetes so the fact that women with overt
type 2 diabetes no planned the pregnancy can explain the high frequency of congenital
malformations(18). The most of the pregnant women with overt type 2 diabetes in our cohort do not
known to have diabetes and even if 78% of them have had a gestational diabetes treated in 43% of
cases with insulin none of the women underwent a post partum evaluation of glucose tolerance. The
high frequency in our study of immigrate women well explain the scarce aderence to post partum
follow up (19) and the poor attendance to antenatal pregnancy care units (20). The strengts of the
study are the well-characterized cohort of women followed during all pregnancy by the same
multidisciplinary team. Limits are the scarce number of patients evaluated so that some differences
are at the limits of significance.

In conclusion it is essential to utilize procedure for diabetes screen in women of childbearing
age, not only at the beginning of pregnancy, but also in the preconception phase when strong risk
factors for overt diabetes are present, such as high BMI, previous glycemic disorders and high-risk
ethnicity.
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