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ABSTRACT

OBJECTIVE: To evaluate maternal Resolvin D1 levels in women with gestational diabetes mellitus
(GDM) and investigate the association between perinatal outcomes.

STUDY DESIGN: This case-control study included 88 singleton pregnancies, conducted from August
2023 to January 2024, at a tertiary care center. Participants were divided into two groups: 44 pregnant
women diagnosed with GDM comprised the study group, and 44 healthy pregnant women served as the
control group. Additionally, the GDM group was categorized based on management approach into 21
women managed with diet alone and 23 women requiring insulin therapy. Maternal plasma Resolvin D1
levels and maternal-neonatal outcomes were then compared between groups. The analysis involved de-
termining the optimal Resolvin D1 cut-off levels for predicting composite adverse neonatal outcomes in
GDM using receiver operating characteristic curve (ROC) analysis.

RESULTS: The plasma Resolvin D1 level in pregnant women with GDM was significantly higher com-
pared to the control group (337+74.1 vs. 297+56.7, p<0.001). Furthermore, maternal plasma Resolvin
D1 levels were associated with composite adverse neonatal outcomes [presence of at least one of the
following conditions: preterm birth (<37 weeks), low birth weight (LBW) (<2500 grams), neonatal hypo-
glycemia, hyperbilirubinemia, APGAR score at 5th minute <7, respiratory distress syndrome (RDS), and
admission to the neonatal intensive care unit (NICU)], with a cut-off of >338.75, showing a sensitivity of
56.3%, a specificity of 79.2%, and an AUC of 0.675 (95% CI: 0.567-0.771, p=0.024).

CONCLUSIONS: This study demonstrated that pregnancies affected by GDM exhibit elevated levels of
Resolvin D1, which is associated with a higher incidence of composite adverse neonatal outcomes.
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Introduction

Gestational diabetes mellitus (GDM), which is one of the
most common complications of pregnancy, manifests with the
presence of peripheral insulin resistance, carbohydrate intoler-
ance, low-grade inflammation, inadequate insulin secretion or
activity, and hyperglycemia that occurs after the second
trimester (1). In 2021, the International Diabetes Federation
reported a standardized global prevalence of GDM of 14%
(2). Over the last twenty years, the prevalence of GDM has
disturbingly increased by over 30% in multiple countries (3).
In addition to the increase in screening methods, the preva-
lence of GDM is expected to rise further due to sedentary
lifestyles, advanced maternal age, and obesity (4). GDM is a
global public health problem that poses short- and long-term
adverse effects for the mother and fetus. The condition is
linked to various adverse perinatal consequences, including
macrosomia, preterm delivery, birth injury for the fetus, neona-
tal hypoglycemia, respiratory distress syndrome (RDS), admis-
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sion to the neonatal intensive care unit (NICU), metabolic
complications, gestational hypertension, preeclampsia, and the
need for a cesarean section (CS) (5,6). Pregnant women with
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GDM face a heightened susceptibility to developing type 2 di-
abetes, significant cardiovascular risk, and early atherosclero-
sis (7). While the incidence of GDM is increasing, the exact
factors contributing to its pathophysiology are not yet fully
understood. A comprehensive understanding of the patho-
physiology, predisposing factors, and consequences of gesta-
tional diabetes is necessary to facilitate efficacious preventive
measures, timely identification, and appropriate treatment (8).

Resolvin D1, a key molecule within the specialized pro-re-
solving mediators (SPMs) category, is synthesized from do-
cosahexaenoic acid (DHA), an omega-3 polyunsaturated fatty
acid (9). Resolvins, identified for their significant pro-resolv-
ing and anti-inflammatory properties, play a crucial role in the
body's response to inflammation (10,11). Resolvin D1 exerts
anti-inflammatory effects by inhibiting the migration of poly-
morphonuclear neutrophils (PMN), promoting the release of
macrophages, reducing pro-inflammatory cytokines, and en-
hancing anti-inflammatory pathways. It also acts as an antiox-
idant by suppressing the synthesis of oxides and increasing the
expression of antioxidants (11). The placenta, affected by in-
creased inflammation and oxidative stress, has been linked to
GDM. Consequently, changing inflammatory responses are an
important pathophysiological element in the development of
GDM (12).

Considering the limited research on the role of lipid medi-
ators such as Resolvin D1 in GDM, our study aims to exam-
ine plasma levels of Resolvin D1 in pregnancies affected by
GDM and its association with composite adverse neonatal
outcomes.

Material and Method

This case-control study was carried out in the Perinatology
Department of Ankara Etlik City Hospital, a tertiary care cen-
ter in Turkey, between August 2023 and January 2024. The
study received ethical approval from the Hospital's Ethics
Committee (Approval number: AESH-EK1-2023-481). The
informed consent of all patients was documented and signed
before participants were included in the study. The study was
carried out in accordance with the guidelines stated in the
Declaration of Helsinki.

A total of 88 pregnant women aged 18-45 years who were
between 34 and 37 weeks pregnant were included in this study.
Patients were selected from pregnant women who came for
routine control. These participants were categorized into two
main groups: 44 pregnant women diagnosed with GDM and 44
healthy pregnant women in the control group. Furthermore, the
GDM group was subdivided based on their management strat-
egy into 21 women who managed through diet alone and 23
women who required insulin therapy. GDM screening and di-
agnosis were performed with a 75-gram (g) oral glucose toler-
ance test (OGTT) between 24 and 28 weeks of gestation, ac-
cording to the guidelines set by the International Diabetes in
Gestational Study Groups (IADPSG). Gestational diabetes
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was diagnosed if at least one value was positive in the 75-g
OGTT: Fasting plasma glucose level >92 mg/dl (5.1 mmol/L)
and/or 1-hour glucose level >180 mg/dl (10.0 mmol/L), and/or
2-hour glucose level >153 mg/dl (8.5 mmol/L) (13).

Exclusion criteria included multiple pregnancies, known
type 1 or type 2 diabetes mellitus (DM), essential hyperten-
sion or hypertensive diseases of pregnancy, intrahepatic
cholestasis of pregnancy, maternal nutritional disorders, ma-
ternal comorbidities such as liver or kidney disease, thyroid
dysfunction, smoking, substance abuse, and fetal structural or
cytogenetic abnormalities.

Maternal age, gravidity, parity, weight gain during preg-
nancy, body mass index (BMI) at the test, HbAlc levels (for
the GDM groups), mode of delivery, and gestational age at de-
livery were documented. The study evaluated various neona-
tal outcomes, including preterm birth (<37 weeks), birth
weight (grams), neonatal hematocrit level, neonatal hypo-
glycemia, hyperbilirubinemia, APGAR scores at the 1st and
Sth minutes, RDS, and admission to the NICU. The compos-
ite adverse neonatal outcome was defined as the occurrence of
at least one of the following situations: preterm birth (<37
weeks), low birth weight (<2500 grams), neonatal hypo-
glycemia, hyperbilirubinemia, APGAR score at the 5th
minute <7, RDS, and admission to the NICU.

Gestational diabetes management protocol: All pregnant
women diagnosed with gestational diabetes are first consulted
by a dietitian and a diabetic diet is started. Then, peripheral
blood sugars are measured at morning fasting and post-pran-
dial (one hour after meal), and post-prandial lunch and dinner
peripheral blood sugars are measured. The target blood glu-
cose concentrations align with the recommendations of the
American Diabetes Association (ADA) and the American
College of Obstetricians and Gynecologists (ACOGQG): fasting
blood glucose concentration should be <95 mg/dL (5.3
mmol/L) and one-hour post-prandial concentration should be
<140 mg/dL (7.8 mmol/L) (1,14).

If the desired blood glucose targets cannot be achieved
through dietary measures alone, insulin therapy is initiated
after consultation with Internal Medicine to calculate the ini-
tial dosage. Subsequent adjustments to insulin doses are made
based on blood glucose monitoring. The primary goals are to
maintain normoglycemia, prevent ketosis, and facilitate con-
trolled weight gain.

Sample collection: A volume of 4 ml of venous blood was
collected from pregnant women between the gestational ages
of 34 and 37 weeks. This blood was drawn using an ethylene-
diaminetetraacetic acid (EDTA) anticoagulant tube and cen-
trifuged at 3000 revolutions per minute (rpm) for 15 minutes
within 30 minutes of collection. The resulting plasma was
then collected and stored at a temperature of -80°C for further
analysis. The concentration of Resolvin D1 was measured in
picograms per milliliter (pg/ml) using a Human Resolvin D1
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ELISA Kit provided by Shanghai Coon Koon Biotech Co.,
Ltd. (Shanghai, China). Comparisons were made between the
levels of maternal plasma Resolvin D1 in pregnant women
with GDM and those in the control group. Additionally, a cut-
off value for Resolvin D1 was established to predict the oc-
currence of composite adverse neonatal outcomes.

Statistical analysis

The RStudio integrated development environment for sta-
tistical computation (Affero General Public License v3; pub-
lished 2011) was utilized to conduct all statistical analyses. To
ascertain whether the variables followed a normal distribution,
both visual (histograms, probability plots) and analytic tech-
niques (Kolmogrov-Simirnov/Shapiro-Wilk's test) method-
ologies were applied. Utilizing the Levene test, the homo-
geneity of the variance was evaluated. In the case of variables
that followed a normal distribution, descriptive analyses were
expressed as means and standard deviations. An Independent
Samples T-test was used to compare these parameters between
groups. Numerical data that were not normally distributed
were displayed using medians and quartiles (Q1-Q3). Mann-
Whitney U tests were applied to compare these parameters be-

tween groups. Descriptive analyses were performed on cate-
gorical variables using frequency and percentage measure-
ments. Associations between categorical variables were exam-
ined using the Chi-square test or Fisher's exact test. To predict
composite adverse neonatal outcomes, the Receiver Operating
Characteristics (ROC) curve analysis was employed to assess
the capability of Resolvin D1. If a significant cut-off value was
detected, sensitivity, specificity, and Area Under the Curve
(AUC) were displayed. Correlation coefficients and their sig-
nificance were calculated using Pearson and Spearman tests. A
p-value below 0.05 was deemed to indicate a statistically sig-
nificant result. A power analysis was conducted using
G*Power 3.1.9.6 to determine the required sample size for the
study. The analysis aimed to ensure the study has sufficient
power to detect a medium effect size (Cohen's d=0.5) with an
80% probability (1-=0.80). Accordingly, it was found that
there should be at least 34 participants in each group.

Results

The comparison of maternal and perinatal outcomes be-
tween GDM and the control group is analyzed in Table I.

Table I: Comparison of maternal and perinatal outcomes in GDM cases versus control group

GDM (n=44) Control (n=44) p
Maternal age (year) 3345.7 31+4.4 0.070
Gravidity 3 (2-4) 2 (1-3) 0.006
Parity 1(1-2) 1(0-2) 0.077
Weight gain (kilograms) 10 (7-13) 10 (9-14) 0.562
BMI at during test (kg/m?) 32.9+4.74 31.843.95 0.247
HbAlc (%) 5.5+0.49 - N/A
Mode of delivery
Total CS 31 (70.5%) 17 (38.6%) 0.005
VD 13 (29.5%) 27 (61.4%) 0.005
Primer CS 12 (27.3%) 17 (38.6%) 0.614
Gestational age at delivery (weeks) 39 (38-39) 39 (38-40) 0.642
Preterm birth (<37 weeks) 3 (6.8%) 0 (0%) 0.240
Blood sample collection time (weeks) 36 (36-37) 35 (34-37) 0.071
Resolvin D1 (pg/mL) 337+74.1 297+456.7 <0.001
Gender 0.522
Male 23 (52.3%) 19 (43.2%)
Female 21 (47.7%) 25 (56.8%)
Birth weight (grams) 3270 (2968-3710) 3175 (2923-3388) 0.170
Low birth weight (<2500 grams) 3(2.3%) 1(2.3%) 0.616
Neonatal hematocrit (%) 53.745.81 55.8+5.91 0.895
Neonatal hypoglycemia 5(11.4%) 0 (0%) 0.055
Hyperbilirubinemia 2 (4.5%) 0 (0%) 0.494
APGAR Score at 1st minute 9 (8-9) 9 (9-9) 0.021
APGAR Score at 5th minute 10 (10-10) 10 (10-10) 0.143
Apgar score at 5th minute <7 1(2.3%) 0 (0%) 0.998
RDS 4 (9.1%) 1(2.3%) 0.202
NICU admission 5(11.4%) 0 (0%) 0.055
Composite adverse neonatal outcomes* 14 (31.8%) 2 (4.5%) 0.002

BMI: Body mass index, HbA1c: Hemoglobin A1C, CS: Cesarean section, VD: Vaginal delivery, RDS: Respiratory distress syndrome, NICU: Neonatal
intensive care unit. Data are expressed as mean+SD, median, and quartiles (Q1-Q3), or number (percentage) where appropriate. A p-value of <0.05
indicates a significant difference. Statistically significant p-values are in bold. * The composite adverse neonatal outcome was defined as the occur-
rence of at least one of the following situations: preterm birth (<37 weeks), low birth weight (<2500 grams), neonatal hypoglycemia, hyperbilirubine-
mia, APGAR Score at 5th minute <7, respiratory distress syndrome (RDS), and admission to neonatal intensive care unit (NICU)
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Maternal age and parity were similar between the two groups,
and gravidity was higher in the GDM group (p=0.006).
Pregnancy weight gain and BMI at the time of testing did not
differ significantly between groups. While blood sample col-
lection time was similar in both groups, the maternal plasma
Resolvin D1 level in the GDM group was significantly higher
than the control group (337+£74.1 vs. 297+56.7, p<0.001).
There was a higher CS rate in the GDM group (70.5%) com-
pared to the control group (38.6%) (p=0.005). However, ges-
tational age at delivery, preterm birth rates, newborn weights,
and the incidence of LBW were similar between the groups.
There was no significant difference in the frequency of neona-
tal hypoglycemia and hyperbilirubinemia between groups.
Although the Ist-minute APGAR score was significantly
lower in the GDM group (p=0.021), the S5th-minute APGAR
score and Apgar score at the Sth minute <7 were similar be-
tween the groups. Both groups were similar in terms of RDS
and NICU admissions. However, composite adverse outcomes
were significantly higher in the GDM group (31.8% vs. 4.5%,
p=0.002), underscoring the broader impact of GDM on neona-
tal health. Maternal plasma Resolvin D1 levels were associ-
ated with composite adverse neonatal outcomes, with a cut-off
of >338.75, showing a sensitivity of 56.3%, a specificity of
79.2%, and an AUC of 0.675 (95% CI: 0.567-0.771, p=0.024).
(Table I, Figure 1).
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Figure 1: Maternal plasma Resolvin D1 levels were associated with
composite adverse neonatal outcomes, with a cut-off of >338.75,
showing a sensitivity of 56.3%, a specificity of 79.2%, and an AUC:
0.675 (95% Cl: 0.567-0.771, p=0.024)

Table II reviews the analysis of maternal and perinatal out-
comes based on the required treatment for GDM, distinguish-
ing between diet-regulated and insulin-regulated groups.
HbAlc levels, blood sample collection timing, and maternal
serum Resolvin D1 levels showed no significant variation be-

Table II: Analysis of maternal and perinatal outcomes according to required medical interventions in the GDM group

Dietary Regulation

Insulin requirement

in GDM (n=21) in GDM (n=23) p

HbAlc (%) 5.5:0.44 5.5£0.55 0.991
Mode of delivery

Total CS 14 (66.7%) 17 (73.9%) 0.845

VD 7 (33.3%) 6 (26.1%) 0.845

Primer CS 5 (23.8%) 7 (30.4%) 0.835
Gestational age at delivery (weeks) 39 (39-39) 38 (38-39) 0.012
Preterm birth (<37 weeks) 1(4.8%) 2 (8.7%) 0.605
Blood sample collection time (weeks) 36 (36-37) 36 (35-37) 0.234
Resolvin D1 (pg/mL) 335+57.1 338+88.2 0.347
Gender (n,%) 0.127

Male 14 (66.7%) 9 (39.1%)

Female 7 (33.3%) 14 (60.9%)
Birth weight (grams) 3423+572.5 3260+540.4 0.337
Low birth weight (<2500 grams) 1(4.7%) 2 (8.7%) 0.998
Neonatal hematocrit (%) 53.5+5.96 53.9+5.67 0.792
Neonatal hypoglycemia 2 (9.5%) 3 (13%) 0.713
Hyperbilirubinemia 2 (9.5%) 0 (0%) 0.222
APGAR Score at 1st minute 9 (8-9) 9 (9-9) 0.419
APGAR Score at 5th minute 10 (10-10) 10 (10-10) 0.663
Apgar score at 5th minute <7 0 (0%) 1(4.3%) 0.998
RDS 1 (4.8%) 3 (13%) 0.609
NICU admission 1(4.8%) 4 (17.4%) 0.348
Composite adverse neonatal outcomes * 5(23.8%) 9 (39.1%) 0.444

HbA1c: Hemoglobin A1C, CS: Cesarean section, VD: Vaginal delivery, RDS: Respiratory distress syndrome, NICU: Neonatal intensive care unit
Data are expressed as mean+SD, median, and quartiles (Q1-Q3), or number (percentage) where appropriate. A p-value of <0.05 indicates a signif-
icant difference. Statistically significant p-values are in bold. * The composite adverse neonatal outcome was defined as the occurrence of at least
one of the following situations: preterm birth (<37 weeks), low birth weight (<2500 grams), neonatal hypoglycemia, hyperbilirubinemia, APGAR Score
at 5th minute <7, respiratory distress syndrome (RDS), and admission to neonatal intensive care unit (NICU).



79 Seyhanli Z. Bayraktar B. Bucak M. Karabay G. Tokgoz Cakir B. Ulusoy CO et al.

tween the groups. Gestational age at birth was higher in the
diet-regulated GDM group (p=0.012). Delivery methods,
preterm birth rates, newborn weights, LBW incidence, neona-
tal hematocrit levels, and 1st and 5th-minute APGAR scores
were similar between the two groups. Furthermore, the fre-
quency of other adverse neonatal outcomes (neonatal hypo-
glycemia, hyperbilirubinemia, APGAR score at 5th minute
<7, RDS, and NICU admission), and composite adverse
neonatal outcomes were similar between the two groups
(Table II).

Serum Resolvin D1 levels according to maternal BMI
were examined in Table III. The analysis revealed that serum
Resolvin D1 levels did not significantly differ based on ma-
ternal BMI (Table III).

Table IV explores the correlation between maternal serum
Resolvin D1 levels and various maternal-perinatal character-
istics. It was found that maternal serum Resolvin D1 level was
not significantly influenced by maternal age, parity, weight
gain, BMI, gestational age at delivery, blood sample collec-
tion time, birth weight, or APGAR scores at the 1st and 5th
minutes (Table IV).

Discussion

This study found that the serum levels of Resolvin DI
were significantly higher in mothers in the GDM group com-
pared to those in the control group. Furthermore, an associa-
tion was observed between the level of serum Resolvin D1
and composite adverse neonatal outcomes. Specifically, ma-
ternal plasma Resolvin D1 levels were associated with com-
posite adverse neonatal outcomes, with a cut-off of >338.75,
showing a sensitivity of 56.3%, a specificity of 79.2%, and an

Table IlI: Serum resolvin D1 levels according to maternal BMI

AUC of 0.675 (95% CI: 0.567-0.771, p=0.024). These find-
ings indicate that Resolvin D1 could play a physiological role
during pregnancies complicated by GDM.

The inflammatory response of an organism is sustained by
a delicate equilibrium between the induction and cessation of
inflammation; moreover, chronic inflammation results from
the overexpression of inflammatory signals or the dysfunction
of pro-resolving/anti-inflammatory pathways (15). During the
progression of the inflammatory response, there is a process of
switching between different classes of lipid mediators in the
production of SPMs, such as lipoxins, resolvins, protectins,
and maresins (16). Resolvin D1, which works as an anti-in-
flammatory and antioxidant, has been studied in the context of
a variety of organ and systemic pathologies (15-17). In the
study comparing women with polycystic ovary syndrome
(PCOS), including increased insulin resistance, and healthy
women, Resolvin D1 levels were found to be higher in the
PCOS group, which is characterized by increased inflamma-
tion such as obesity (17). The relationship between Resolvin
D1 level and preeclampsia was investigated. Perucci et al.
found that Resolvin D1 plasma concentrations were higher in
preeclamptic pregnant women at 12—19 weeks of gestation
compared to normotensive pregnant women. They found that
it decreased during the gestational weeks (18). However, the
relationship between Resolvin D1 and GDM has not yet been
investigated in the literature. Pregnant women with GDM dis-
play higher levels of inflammatory markers than those with
normal pregnancies (19). This inflammation can lead to pan-
creatic B-cell damage and promote the pathogenesis of GDM
by contributing to the development of insulin resistance (20).
Inflammation is considered to be one of the fundamental
pathogenic processes that trigger GDM. An animal study by
Bathina et al. showed that Resolvin D1 has anti-diabetic and

GDM (n=44) Control (n=44) p
BMI at during test healthy weight range >18.5-25 (kg/m?) n=2 15 (34.1%) 15 (34.1%) 0.965
BMI at during test overweight range >25-30 (kg/m?) n=25 13 (29.6%) 12 (27.3%)
BMI at during test obesity >30 (kg/m?) n=61 16 (36.3%) 17 (38.6%)
BMI: Body mass index
Table IV: Correlation between maternal serum resolvin D1 levels and maternal-perinatal characteristics

r p

Maternal age 0.102 0.343
Parity 0.120 0.266
Weight gain (kilograms) 0.079 0.598
BMI 0.043 0.693
Gestational age at delivery -0.077 0.475
Blood sample collection time 0.167 0.121
Birth weight 0.007 0.949
APGAR Score at 1st minute -0.017 0.874
APGAR Score at 5th minute -0.039 0.717

BMI: Body mass index
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anti-inflammatory actions and enhances cell regeneration (21).
In contrast, at the population level, higher concentrations of
Resolvin D1 and Resolvin D2 were associated with an in-
creased risk of type 2 DM, according to the research of Sun et
al (22). Moreover, a study has demonstrated that chronic low-
grade activation of the immune system may contribute to the
development of type 2 diabetes mellitus in healthy, normal
glucose-tolerant individuals by reducing insulin sensitivity
(23). This background suggests that women with GDM might
experience increased inflammation, potentially leading to an
upregulation of SPMs synthesis as a compensatory mecha-
nism. Our study observed a significant increase in Resolvin
D1 levels among pregnant women with GDM, supporting this
hypothesis. Given the relatively short duration of GDM as a
disease, it may not progress to chronic inflammation, thereby
possibly explaining the observed increase in anti-inflamma-
tory and pro-resolving lipid mediators in response to acute in-
flammation. Future research could further elucidate the con-
centrations of these mediators and assess the risk of these pa-
tients developing diabetes mellitus, enhancing our under-
standing of the inflammatory processes in GDM and their im-
plications.

Given that obesity is a significant risk factor for GDM, it is
plausible to identify underlying molecular mechanisms that are
impacted by elevated body fat mass in individuals who are sus-
ceptible to GDM. Obesity is associated with chronic low-grade
inflammation, and the accumulation of adipose tissue in obese
individuals prompts an inflammatory response (24). In re-
search conducted by Szczuko et al., the levels of Resolvin D1
were measured across all three trimesters of pregnancy, reveal-
ing a progressive increase in its levels through each trimester.
Furthermore, it was observed that overweight or obese women
exhibited significantly higher levels of Resolvin D1 in the third
trimester compared to those of normal weight (25). Our re-
search focused on assessing Resolvin D1 levels exclusively in
the third trimester, with all participants having similar weight
gain and BMI values. This approach reduced the potential con-
founding effects of obesity on Resolvin levels, but we were un-
able to assess obesity and trimester-based levels.

GDM is associated with significant morbidity and mortal-
ity in both the mother and the newborn (26). Neonates born
from pregnancies complicated by GDM are more frequently
affected by multifactorial morbidities such as hypoglycemia,
hyperbilirubinemia, hypocalcemia, hypomagnesemia, poly-
cythemia, respiratory disorders, and cardiomyopathy.
Although these conditions are often transient, they occur more
commonly in newborns born to mothers with GDM (27,28).
However, a universally acknowledged model for predicting
the likelihood of adverse perinatal outcomes does not yet
exist. Consistent with current literature, our study shows that
composite neonatal outcomes are significantly worse in new-
borns of mothers with GDM compared to non-GDM pregnan-
cies. We also found that maternal plasma Resolvin D1 levels
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were associated with these adverse outcomes, defining a
threshold of >338.75 pg/ml,corresponding to a sensitivity of
56.3%, a specificity of 79.2%, and an AUC of 0.675 (95%
CI:0.567-0.771, p=0.024). These results suggest that Resolvin
D1 could potentially act as a biomarker for predicting adverse
perinatal outcomes in gestational diabetes. Nonetheless, fur-
ther investigations involving larger cohorts are imperative to
substantiate this potential.

This study has some limitations. Firstly, the data were col-
lected from a single center, limiting our ability to assess the
impact on various populations. Secondly, we did not examine
Resolvin D1 levels in the non-regulated GDM group, missing
an opportunity to explore this subgroup. Another limitation of
our study is the lack of data on Resolvin D1 levels in the first
and second trimesters of pregnancy. This gap prevents a direct
comparison with the levels observed in the third trimester,
limiting our ability to understand changes across different
pregnancy stages. However, this deficiency does not diminish
the originality and importance of our findings. On the other
hand, the strength of this study lies in the inclusion of well-de-
fined cases and the breadth of parameters investigated.
Furthermore, to our knowledge, this study performed the first
evaluation of the association between Resolvin D1 levels in
women who developed GDM and Resolvin D1 in women who
did not. In addition to the biochemical markers investigated,
the study also broadly covered maternal and perinatal out-
comes, which provide a more comprehensive understanding
of the effects of GDM.

In conclusion, our findings indicate that pregnancies com-
plicated by GDM show high levels of Resolvin D1 in mater-
nal plasma and that these high levels are associated with ad-
verse perinatal outcomes. This highlights the potential of
Resolvin D1 as a biomarker for predicting the severity and im-
pact of GDM. However, comprehensive studies involving
larger, population-based cohorts are essential to precisely de-
fine the relationship between Resolvin D1 levels and GDM.
Additionally, future research should include studies on
Resolvin D1 levels in the non-regulated GDM population to
enrich the literature. A deeper understanding of GDM's patho-
physiology, informed by such studies, could lead to improved
outcomes for both mothers and newborns.
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