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Abstract: Background: The effective approach to preventing preeclampsia (PE) is administering
acetylsalicylic acid (ASA) to high-risk patients. However, there are not enough data analyzing
the effectiveness of ASA intake by pregnant women with diabetes mellitus (DM). This study aims
to evaluate the effect of ASA on perinatal outcomes in pregnant women with different types of
pregestational DM. Methods: This retrospective study included 735 pregnant women with DM (types
1 and 2). At 12–14 weeks of gestation, some patients were prescribed daily ASA at a 100–150 mg dose
continuously for up to 36 weeks. The effect of ASA on the development of PE and other outcomes of
pregnancy was assessed. The times of delivery and the onset of PE were evaluated as well. Results:
When taking ASA, PE developed significantly less frequently in pregnant women with DM. This was
significantly more evident in patients with type 2 DM (OR 0.65; 95% CI: 0.52–0.79). In patients with
type 1 DM, the mean period of development of PE was 1.5 weeks later relative to those pregnant
women who did not take the drug and was 35.5 weeks of gestation. The OR for the development of
preterm birth was reduced by 3 times (OR 0.33; 95% CI: 0.15–0.62). In women with DM who took
ASA during pregnancy, babies were born with greater body weight, and the frequency of small for
gestational age births decreased. Conclusions: ASA administration is associated with a reduction of
the incidence of PE, a delay in its manifestations, and a mitigating the risk of other adverse perinatal
outcomes typical for pregnant women with DM.

Keywords: diabetes mellitus; aspirin; preeclampsia; macrosomia; acetylsalicylic acid; preterm birth;
small for gestational age

1. Introduction

Preeclampsia (PE) is currently a leading cause of maternal and perinatal morbidity
and mortality worldwide. This condition complicates 2–8% of pregnancies [1]. As there
are no effective treatment strategies for the disease [2], early prediction and prevention of
PE are needed [3]. According to the leading international recommendations, women with
diabetes mellitus (DM) are at high risk of developing PE [1,4,5].

The prevalence of DM among pregnant women is growing every year. In 2019, one in
six pregnancies was accompanied by hyperglycemia [6]. Different types of pregestational
DM negatively affect placental development, interfering with normal angiogenesis and
maturation of chorionic villi. This is facilitated by chronic subclinical inflammation and
systemic vascular lesions in women with DM [7,8]. PE was diagnosed in 15–20% of women
with type 1 DM and in 10–14% with type 2 DM [2]. The significant risk factors for PE in
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pregnant women with pregestational DM types are the duration of DM, chronic arterial
hypertension, and microvascular complications [2].

To date, the only effective approach to preventing PE in high-risk women is the
administration of low doses of acetylsalicylic acid (ASA) [3]. In 1985, one of the first
randomized trials was published that demonstrated the beneficial effects of daily intake
of 150 mg of ASA and 300 mg of dipyridamole in pregnant women at high risk of PE and
fetal growth restriction (FGR) from 12 weeks gestation to delivery. There were no cases
of PE in the antiplatelet group [9]. This effect of ASA was accounted for by its ability to
inhibit cyclooxygenase (COX), thus decreasing the synthesis of thromboxane and in turn
leading to the prevailing effects of prostacyclin, specifically vasodilation and decreased
platelet aggregation [9,10]. A violation of the ratio between these two factors towards the
predominance of thromboxane in patients with PE is involved in the development of the
disease. Therefore, prescribing ASA may correct this imbalance [10]. It is also known that
low doses of ASA are anti-inflammatory. This drug acts primarily through the inhibition of
prostaglandin synthesis while not having a teratogenic effect on the fetus [11].

Leading national societies of obstetricians and gynecologists recommend that pregnant
women at high risk of PE start taking ASA early in pregnancy. Still, the optimal dose and
initiation remain unclear and vary greatly between guidelines [1,4,5]. The International
Federation of Gynecology and Obstetrics (FIGO) recommends prescribing ASA in a daily
dose of 150 mg in the evening with the start of therapy before 14+6 weeks of gestation [5].
The ASPRE (ASpirin for evidence-based PREeclampsia prevention) trial is a large-scale
multicenter study on the use of ASA for the prevention of PE. Pregnant women at high
risk of developing PE, were prescribed the drug in a daily dose of 150 mg at gestational
ages from 11–14 to 36 weeks. As a result, the incidence of early PE was 62% lower than
in the control group (OR 0.38; 95% CI: 0.20–0.74; p = 0.004) [12]. Some studies showed
the effectiveness of using ASA to prevent PE, regardless of the dose and initiation [13,14].
However, when studying the response of platelet aggregation to the daily intake of 81 mg
of ASA, the expected changes were not found in every third patient, which was easily
overcome by increasing the dosage of the drug [15]. According to the results of a large meta-
analysis conducted by Roberge S. et al. (2017), it was concluded that it is rational to start
taking ASA before 16 weeks of gestation at a dose of at least 100 mg, which significantly
reduced the incidence of adverse outcomes: PE (OR 0.57), FGR (OR 0.56). At the same time,
a dose-dependent effect of the drug was observed: the relative risk of developing perinatal
complications decreased with increasing the dose of ASA. A prophylactic administration
of ASA influences one of the key stages of placentation, the impairment of which underlies
the pathogenesis of such pregnancy complications as PE and FGR [16].

Many studies demonstrate the benefits of prophylactic ASA in pregnant women at
high risk of developing PE [9,11,12,16]. Women with pregestational DM belong to this
group and are usually included in such studies. However, there are not enough data
analyzing the effectiveness of ASA intake by pregnant women with DM, and the available
results are controversial. This study aims to assess the impact of ASA on perinatal outcomes
in pregnant women with different types of pregestational DM.

2. Materials and Methods
2.1. Study Design

This single-center retrospective study was performed at D.O. Ott Institute of Obstetrics,
Gynecology, and Reproductive Medicine (St. Petersburg, Russia) to evaluate the effect of
daily intake of ASA at a dose of 100–150 mg, prescribed before 14 weeks of gestation, on
the outcomes of pregnancy and childbirth in patients with pregestational DM. The analysis
of the clinical data of pregnant women who were registered at dispensary and inpatient
treatment in the 2013 to 2019 period was performed.

The criteria for inclusion in the study were singleton pregnancy, DM (types 1 and
2), informed consent to participate in this research program. The exclusion criteria were
multiple pregnancy, cancer, severe somatic pathology, gestational DM, diabetes insipidus,
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and refusal to participate in the research program. According to FIGO recommendations,
some patients at 12–14 weeks of gestation were prescribed daily ASA at a 100–150 mg
dose continuously in the evening for up to 36 weeks [5]. This category of patients was
compared to pregnant women who did not receive ASA. Differentiation was carried out
depending on the type of DM. In total, 735 women were included in the study, making up
the following groups:

type 1 DM (n = 506)

− taking ASA (n = 100),
− not taking ASA (n = 406).

type 2 DM (n = 229)

− taking ASA (n = 96),
− not taking ASA (n = 133).

The patients under study were initially assessed for age, body mass index (BMI) before
pregnancy, parity, cigarette smoking, and the presence of chronic arterial hypertension and
vascular complications of DM. Delivery terms, newborns’ weight, and the frequency of
delivery by caesarean section were compared as pregnancy outcomes.

Initially, a complication of gestation such as PE was assessed, considering the severity
and timing of its initial manifestations. The diagnosis of PE was defined according to
the definition given by the International Society for the Study of Hypertension in Preg-
nancy [17]. Additionally, other conditions were evaluated, indicating the pathological
functioning of the placenta, namely small for gestational age and premature birth. The
frequencies of the birth of a large fetus and postpartum hemorrhage were also determined.

2.2. Statistical Analysis

Statistical data processing was performed using IBM SPSS Statistics Version 23.0.
Armonk, NY: IBM Corp. (USA) and GraphPad Prism version 8.0.0, GraphPad Software,
San Diego, California (USA) software packages. The sample distribution parameters were
estimated using the Kolmogorov-Smirnov test. To determine the statistical significance
of the differences between the quantitative parameters of the normally distributed data,
the paired Student’s t-test was used, with a 95% confidence interval (CI) calculated. The
Mann–Whitney U-test was used for paired comparisons of the study groups, with the
interquartile range (IQR) calculated for the nonparametric distribution of data. Statistical
processing of qualitative features was carried out using the χ2 criterion. The effect of ASA
on the development of PE and other outcomes of pregnancy and childbirth is presented
quantitatively as odds ratios with the 95% CI. The times of delivery and the onset of the
initial manifestations of PE were assessed using the Kaplan–Meier method.

3. Results

The clinical characteristics of the study groups are presented in Table 1. We found
no essential differences between patients who received a daily prophylactic dose of ASA
and those who did not take the drug among women with type 1 DM and type 2 DM.
However, there were fewer overweight individuals among pregnant women with type 1
DM receiving ASA relative to those not prescribed the drug. In patients with type 2 DM
taking ASA, the pregestational BMI values were higher than in pregnant women from the
group not receiving the drug (p > 0.05). Chronic arterial hypertension was less widespread
among patients with type 1 DM than those with type 2 DM. Among women of all groups,
vascular complications of DM (nephropathy, retinopathy) were quite often diagnosed, but
they were most typical for patients with type 2 DM (Table 1).
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Table 1. Clinical characteristics of the study groups.

Type 1 DM (n = 506) Type 2 DM (n = 229)

Group ASA
(n = 100)

No ASA
(n = 406) F/U/χ2 p-Value ASA

(n = 96)
No ASA
(n = 133) F/U/χ2 p-Value

Age
(years, IQR)

28.1
(27.2; 29.0)

28.5
(27.9; 28.9) 19669 0.63 33.0

(30.0; 38.0)
35.0

(31.5; 38.0) 5862 0.29

Body-mass index
(kg/m2, IQR)

27.4
(26.6–28.1) *

27.1
(26.7–27.4) * 2.30 0.13 35.1

(30.2; 38.6)
32.4

(27.9; 36.8) 4807 0.007

Cigarette smoking
(n, %)

0 0 5 (5.2) 4 (3) 0.42 0.51

Primiparous
(n, %) 29 (29.0) 110 (31.8) 1.58 0.82 15 (15.6) 36 (27.5) 1.40 0.22

Chronic arterial
hypertension

(n, %)
5 (5.0) 28 (6.9) 0.47 0.49 25 (26.0) 29 (21.8) 0.56 0.46

Vascular
complications

(n, %)
26 (26.0) 79 (19.5) 1.60 0.23 54 (56.3) 83 (62.4) 0.88 0.35

Excess body weight
(n, %) § 39 (39.0) 219 (53.9) 7.20 0.007 17 (17.7) 34 (26.8) 2.54 0.11

Obesity
(n, %) ‡ 27 (27.0) 76 (18.7) 1.75 0.19 75 (78.1) 82 (61.7) 2.30 0.1

* Data are presented as 95% CI. § Excess body weight defined as a BMI ≥ 25 kg/m2, but < 30 kg/m2. ‡ Obesity defined as a BMI ≥ 30 kg/m2.

The comparison of the outcomes of diabetic pregnancy is presented in Table 2. When
taking ASA, PE developed significantly less frequently in pregnant women with DM. None
of the women with type 1 DM who received ASA had a pregnancy complicated by severe
PE. However, this trend was not observed in pregnant women with type 2 DM. In women
of this group who took ASA, the overall incidence of PE was half as frequent. At the same
time, moderate PE cases were registered six times less often. In patients with type 1 DM
receiving ASA, the mean period of development of PE was 1.5 weeks later than in pregnant
women who did not take the drug and was 35.5 weeks of gestation.

In patients who received ASA during pregnancy, the newborns had a greater body
weight and, less often, were small by gestational age. Besides, in women with type 1
DM who received antiplatelet therapy, labor was more often on time than in patients of
the control group and occurred later, on average, by 1 1/7 weeks. Nevertheless, every
third pregnancy in women of this group was complicated by the development of fetal
macrosomia (Table 2).

When assessing the effect of ASA intake on pregnancy outcomes (Table 3), we have
found that administration of low-dose ASA decreased the risk of severe PE by 8% (OR 0.92;
95% CI: 0.87–0.99; p = 0.05) in women with type 1 DM after adjusting for differences in
excess body weight and chronic arterial hypertension. In patients with type 2 DM after
adjusting for differences in BMI and chronic arterial hypertension, ASA intake also resulted
in reduction in the incidence of PE (OR 0.65; 95% CI: 0.52–0.79; p = 0.02). Meanwhile,
moderate PE was significantly less likely to complicate pregnancy, and the effect of ASA
on the incidence of severe PE in this category of patients was not observed.

In patients with type 1 DM who received antiplatelet therapy during pregnancy, the
adjusted odds ratio for the development of preterm birth was reduced by 3 times (OR 0.33;
95% CI: 0.15–0.62; p = 0.03). The greatest decrease in the number of preterm births was
found at 36+0 – 36+6 weeks of gestation (OR 0.51; 95% CI: 0.39–0.84; p = 0.05). In addition,
we found a correlation between the intake of ASA and the weight of the newborn. In
patients with type 1 DM receiving ASA, the risk of having a large fetus doubled (OR 1.82;
95% CI: 1.13–2.86; p = 0.009). Conversely, the chance of having a small for gestational age
newborn infant was reduced by three times in pregnant women with any of DM types who
received ASA (Table 3).
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We found that the use of ASA preparations after 12 and up to 36 weeks of pregnancy
in patients with pregestational DM types increases the delivery time by an average of
7–12 days. This pattern was determined especially up to 36 weeks of pregnancy, as seen
from the Kaplan–Meier plots (Figures 1 and 2).

Other important features of assessing the effectiveness of using ASA are the absence
of cases of early PE and the later onset of the disease in women with different DM types
according to a retrospective analysis of the study (Figures 3 and 4).

Table 2. Comparison of pregnancy outcomes in patients with diabetes mellitus who received or did not receive an-
tiplatelet therapy.

Type 1 DM (n = 506) Type 2 DM (n = 229)
ASA

(n = 100)
No ASA
(n = 406) F/U/χ2 p-Value ASA

(n = 96)
No ASA
(n = 133) F/U/χ2 p-Value

Due date
(weeks, 95% CI)

38.3
(38.1–38.5)

37.1
(36.8–37.3) 9.50 0.002 38.1

(37.7–38.4)
37.1

(36.8–37.4) 0.56 0.46

Weight of newborns
(g, 95% CI)

3825
(3408–4200)

3550
(3045–3955) 14820 <0.0001 3640

(3160–3840)
3200

(2578–3785) 4545 <0.001

Onset of preeclampsia
(weeks) 35.5 (35; 36) 34 (33.5; 34) 1 0.004 36 (34.5; 36) 35 (34; 35) 9.5 0.08

Preeclampsia
(n, %) 29 (29) 159 (39.2) 3.55 0.037 19 (19.8) 72 (54.1) 27.46 <0.0001

Moderate
(n, %) 29 (29) 106 (26.1) 0.34 0.32 6 (6.3) 53 (39.8) 32.9 <0.0001

Severe
(n, %) 0 53 (13) 14.58 <0.0001 13 (13.5) 19 (14.3) 0.03 0.52

Premature birth
(n, %) 9 (9.0) 110 (27.1) 14.6 <0.0001 11 (11.5) 27 (20.3) 3.15 0.07

<30 weeks
(n, %) 0 6 (1.5) 1.50 0.22 2 (2.1) 2 (1.5) 0.11 0.74

30–34 weeks
(n, %) 0 15 (3.7) 3.80 0.05 0 6 (4.5) 4.45 0.035

34–36 weeks
(n, %) 5 (5.0) 44 (10.8) 3.10 0.08 5 (5.2) 9 (6.8) 0.24 63

36–37 weeks
(n, %) 4 (4.0) 45 (11.1) 4.60 0.036 4 (4.2) 10 (7.5) 1.01 0.3

Macrosomia
(n, %) 36 (36.0) 91 (22.4) 7.90 0.005 16 (16.7) 22 (16.5) 0.001 0.98

Caesarean section
(n, %) 51 (51.0) 174 (50.1) 0.02 0.88 47 (49.0) 59 (44.4) 0.47 0,49

Planned
(n, %) 18 (18.0) 63 (18.1) 0.001 0.98 21 (21.9) 21 (15.8) 0.38 0.24

Emergency
(n, %) 23 (23.0) 100 (28.7) 1.28 0.26 15 (15.6) 18 (13.5) 0.20 0.66

Small for gestational age
(n, %) * 2 (2.0) 39 (9.6) 6.23 0.013 6 (6.3) 36 (27.1) 16.1 <0.0001

* The condition small for gestational age is defined as a weight below the 10th and above 3rd percentile for the gestational age.
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Table 3. Effect of acetylsalicylic acid intake on pregnancy outcomes.

Type 1 DM (n = 506) Type 2 DM (n = 229)

Complications OR
(95% CI) p-Value

Adjusted
OR

(95% CI) *
p-Value OR

(95% CI) p-Value
Adjusted

OR
(95% CI) **

p-Value

Preeclampsia 0.64
(0.39–1.02) 0.06 0.92

(0.47–1.24) 0.08 0.57
(0.46–0.71) <0.01 0.65

(0.52–0.79) 0.02

Moderate 0.90
(0.64–1.28) 0.56 0.96

(0.72–1.38) 0.72 0.64
(0.55–0.74) <0.01 0.78

(0.57–0.91) 0.04

Severe 0.87
(0.84–0.9) <0.01 0.92

(0.87–0.99) 0.05 0.99
(0.89–1.1) 0.87 1.06

(0.86–1.14) 0.92

Premature birth 0.27
(0.13–0.55) <0.01 0.33

(0.15–0.62) 0.03 0.51
(0.24–1.08) 0.07 0.69

(0.2–1.16) 0.16

<30 weeks 0.99
(0.97–1.00) 0.22 1.21

(0.97–1.45) 0.3 1.39
(0.19–1.77) 0.74 1.53

(0.48–2.05) 0.91

30–34 weeks 0.96
(0.95–0.98) 0.05 1.05

(0.97–1.12) 0.09 0.96
(0.92–0.99) 0.04 0.98

(0.95–1.13) 0.06

34–36 weeks 0.43
(0.17–1.12) 0.07 0.57

(0.32–1.28) 0.13 0.76
(0.25–2.34) 0.63 0.84

(0.54–1.87) 0.71

36–37 weeks 0.33
(0.12–0.95) 0.03 0.51

(0.39–0.84) 0.05 0.54
(0.16–1.76) 0.30 0.66

(0.43–1.52) 0.36

Macrosomia 1.95
(1.22–3.12) 0.005 1.82

(1.13–2.86) 0.009 1.00
(0.50–2.00) 0.98 1.15

(0.75–1.64) 0.85

Postpartum
hemorrhage – – – – – – – –

Caesarean section 1.04
(0.66–1.62) 0.88 1.28

(0.87–1.75) 1.12 1.20
(0.70–2.04) 0.49 1.29

(0.86–1.72) 0.53

Planned 0.99
(0.56–1.77) 0.98 1.16

(0.95–1.44) 0.99 1.49
(0.76–2.90) 0.24 1.47

(0.81–2.70) 0.47

Emergency 0.74
(0.44–1.25) 0.26 0.93

(0.54–1.38) 0.67 1.18
(0.56–2.48) 0.66 1.31

(0.74–2.29) 0.7

Small for
gestational age

0.19
(0.05–0.81) 0.013 0.35

(0.17–0.62) 0.025 0.18
(0.07–0.45) <0.001 0.31

(0.19–0.44) 0.003

* Adjusted for differences in excess body weight and chronic arterial hypertension. ** Adjusted for differences in body mass index and
chronic arterial hypertension.
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12 days. This pattern was determined especially up to 36 weeks of pregnancy, as seen 
from the Kaplan–Meier plots (Figures 1 and 2). 
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4. Discussion

We have shown in this study that pregnancy in women with pregestational DM types
is associated with a high incidence of perinatal complications, such as preeclampsia, large
fetus, and premature birth.

Our study showed the efficiency of prescribing low doses of ASA from early pregnancy
to women with different DM types. This simple preventive measure helps to reduce the
risk of several adverse pregnancy outcomes, which are especially common among these
patients. Prescribing ASA significantly reduced the likelihood of developing PE in women
with carbohydrate metabolism disorders. This effect was more pronounced in pregnant
women with type 2 DM, in whom the chance of this complication decreased by 35%. Taking
ASA in patients with type 1 DM is associated with the absence of severe forms of PE. In
addition, we revealed differences in the timing of the initial manifestations of PE. In women
with pregestational DM types who took ASA from 12 to 36 weeks of gestation, there were
no cases of early PE, and, in general, those patients were characterized by a later onset of
the disease. In patients with type 1 DM who received ASA, the average duration of PE
(35.5 weeks of pregnancy) was 1.5 weeks later than in women who did not take the drug.

A potential limitation of the study is that it is not randomized. Prescribing aspirin was
offered to all women with DM, but some of them refused to take this drug. Our decision to
take the aspirin was based on only the presence of DM [1,4]. However, prescribing ASA
would be more justified if we used Bayes’ theorem to combine maternal characteristics
with biophysical and biochemical markers [18]. Such screening of high-risk groups was
not planned in our study.

Similar data were obtained in a meta-analysis conducted by Bartsch E. et al. (2016)
among 23 million pregnant women. The authors reported the relationship between clinical
risk factors, which can be determined before 16 weeks of gestation, and the development
of PE. The presence of DM increased the likelihood of developing PE by almost four times
(OR 3.7; 95% CI: 3.1–4.3). It has also been shown that the use of low doses of ASA for the
prevention of PE is justified in women with pregestational DM [19]. A study conducting a
secondary analysis of the ASPRE trial [12] examined the differences in the effectiveness
of ASA in preventing early PE among a variety of high-risk groups. The study showed
that the use of the drug had no positive effect on pregnant women with chronic arterial
hypertension. This analysis was not possible for pregnant women with DM due to the
small sample and rare cases of PE in the study group [20].

Some studies showed that low-dose ASA does not reduce the incidence of PE in
women with DM [21,22]. In the study conducted by Caritis S. et al. (1998), 462 women with
DM received daily ASA at a dose of 60 mg on insulin therapy. However, this preventive
measure did not decrease the incidence of PE and did not affect other adverse perinatal
outcomes (stillbirth, premature birth, small for gestational age) [21]. The disadvantages
of this research were the use of too low a dose of ASA and the duration of the drug
administration: women were involved in the study at 13–26 weeks of gestation. Large
meta-analyses of these days show that ASA can only be effective when taken daily in a dose
of at least 100 mg, and prophylaxis is started before the 16th week of pregnancy [16,23].
Subsequently, Moore G. et al. (2016) conducted a secondary analysis of the above study.
The authors selected only those pregnant women who received ASA before 17 weeks of
gestation. Nevertheless, even with this modification, the positive effects of ASA on the
development of obstetric complications in women with DM were not found [24]. In our
work, ASA has proved to be an effective means of preventing premature birth. Antiplatelet
therapy contributed to an increase in the delivery time, on average, by 7–12 days compared
to patients who did not take ASA. This was especially noted with a gestation period of
up to 36 weeks. In pregnant women with type 1 DM receiving ASA, the likelihood of
preterm birth was reduced by more than three times compared to those patients to whom
ASA was not prescribed. Preterm birth was, however, seen primarily as a consequence
of preeclampsia.
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Later secondary analysis of the Caritis S. study was carried out by Adkins K. et al.
(2017) [25]. The authors studied the effect of taking ASA on the weight of the fetus in
pregnant women with DM, both in the group of patients as a whole and depending on the
presence or absence of vascular complications (according to the White classification) [26].
In the analysis, the involved individuals were not differentiated in terms of ASA pre-
scription, with most pregnant women enrolled in the study after 17 weeks of gestation.
Nevertheless, potentially significant results were obtained. In pregnant women without
vascular complications, the intake of ASA was associated with higher weights of newborns,
large for gestational age fetuses being significantly more often born. At the same time, the
incidence of small for gestational age newborns in mothers who took ASA did not differ
from the control group, in both women without vascular complications and patients having
them [25]. It is known that for women with DM without vasculopathy, one of the most
frequent complications of pregnancy is fetal macrosomia, while in diabetic vascular lesions,
the frequency of small for gestational age newborns increases [26]. Therefore, the authors
are wary of taking ASA by pregnant women with DM, arguing that the drug can signifi-
cantly increase the transplacental transport of nutrients and accelerate fetal growth [25].
The data obtained by us do not contradict this observation. We found that babies were
born with greater body weight in women with DM who took ASA during pregnancy, and
the frequency of small for gestational age births decreased. In every third patient with
type 1 DM, the gestation was complicated with fetal macrosomia, which often became the
cause of unfavorable obstetric and perinatal outcomes during childbirth. The use of ASA
in this category of patients increased the risk of developing fetal macrosomia by almost
twice. However, the probability of small gestational age births in women with different DM
types decreased by more than three times. The patients included in our study constituted a
heterogeneous population. They differed in type DM, duration of disease, and presence
of vascular complications. Therefore, prescribing aspirin may have advantages among all
pregnant with pregestational types of DM, but especially among women with “Class D
diabetes” (The White Classification) [27].

In a recent retrospective study, Lah S. et al. (2021) evaluated the effectiveness of ASA
for the prevention of PE among 164 pregnant women with type 1 DM and type 2 DM [22].
The initiation of daily intake of ASA at a dose of 100–150 mg was carried out until the
16th week of pregnancy, and the drug intake continued until the 36th week of gestation.
When assessing the outcomes, the authors did not find differences in the development of
PE between pregnant women who received ASA and patients in the control group (OR 1.7;
95% CI: 0.7–4.3; p = 0.243). These results differ from our data. We have demonstrated in
a large homogeneous sample of patients with DM that ASA can reduce the incidence of
PE and decrease the incidence of its severe forms. When taking ASA, this hypertensive
complication begins later, and early forms of PE are excluded.

According to the same study, among patients taking ASA, the incidence of other
gestational complications associated with placental insufficiency (small for gestational age,
premature birth) did not decrease. Still, this preventive measure was associated with a
threefold increased risk of postpartum hemorrhage [22]. This is inconsistent with our data
that have demonstrated the effectiveness of ASA in reducing the risk of developing both
preterm and small for gestational age births. At the same time, the incidence of postpartum
hemorrhage was minimal in both patients taking ASA and those not. The difference in the
data obtained could be because, in the study by Lah S. et al., patients in the ASA group
had a higher baseline risk of PE and other manifestations of abnormal placentation. This
was because those women were more often diagnosed with diabetic nephropathy, with
elevated HbA1c levels from the early stages of pregnancy and higher BMI values. Some of
those patients needed anticoagulant therapy during pregnancy [22]. We found no other
studies on this topic.

ASA action is not limited to inhibiting COX. Recently, researchers have been drawn to
the effect of ASA on the secretion of vasotropic factors, the impaired synthesis of which
plays a key role in the development of PE [28]. In a cytotrophoblast cell culture, it was
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demonstrated that ASA, by inactivating COX-1, inhibits the production of soluble fms-
like tyrosine kinase-1 (sFlt-1) induced by hypoxia [29]. Other works report the improved
trophoblast integration into endothelial cell monolayers in vitro due to the inhibitory
effect of ASA on the expression of the transcription factor AP-1, which also reduces sFlt-1
synthesis, or TNF-α [28,30]. In one of the latest works on this topic, it is reported that taking
ASA daily at a dose of 100 mg from early gestation in women at high risk of developing PE
increased the serum level of placental growth factor, which is the major angiogenic factor
necessary for the establishment of uteroplacental circulation [31]. However, to date, the
precise mechanisms of ASA action on placentation are still unidentified.

Thus, our study shows that low-dose ASA administration to women with DM from
early pregnancy is warranted. This is associated with a reduction of the incidence of PE,
a delay in its manifestations, and mitigating the risk of other adverse perinatal outcomes
that are typical for this category of patients. However, there should be vigilance about
developing a key complication of diabetic pregnancy, which is fetal macrosomia. Due
to the lack of studies devoted to this issue and the differing results obtained by the date,
further detailed research of the effect of ASA on the course of pregnancy in women with
pregestational DM types is needed.
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