Karabay et al. BMC Pregnancy and Childbirth  (2025) 25:338 BMC Preg nancy and Childbirth
https://doi.org/10.1186/s12884-025-07452-z

: - ®
Evaluating maternal serum sortilin levels: s
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Abstract

Objective To determine the role of sortilin in the pathogenesis of preeclampsia by examining serum sortilin levels in
maternal blood.

Methods This prospective case-control study was conducted from May to November 2023 at the Perinatology Clinic
of Ankara Etlik City Hospital. The study cohort was divided into two groups: Group 1 consisted of 44 pregnant women
diagnosed with preeclampsia, and Group 2 served as the control group, comprising 44 healthy pregnant women. The
groups were matched individually, with controls selected based on similar maternal age and gestational age at the
time of sample collection.

Results Maternal sortilin levels were significantly elevated in preeclampsia patients compared to controls. Using

a cut-off value of >3.57 ng/mL, sortilin levels could distinguish preeclampsia cases with a sensitivity of 90.9%, a
specificity of 45.5%, and an area under the curve (AUC) of 0.679 (p=0.002). At a cut-off of >3.57 ng/mlL, it was
significantly associated with composite adverse neonatal outcomes, with a sensitivity of 89.6%, a specificity of 36.1%,
and an AUC of 0.620 (p=0.045). In addition, aspartate aminotransferase (AST), alanine aminotransferase (ALT), and
protein in 24-hour urine, which are important components in the diagnosis and severity of preeclampsia, were
significantly correlated maternal blood sortilin levels.

Conclusion Our findings indicate that maternal sortilin levels are elevated in patients with preeclampsia compared
to those in a healthy pregnant control group. Furthermore, maternal sortilin levels may predict adverse neonatal
outcomes. In addition, sortilin levels are correlated key clinical markers of preeclampsia severity.
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Introduction

Preeclampsia is a condition characterized by the onset
of high blood pressure after the 20th week of pregnancy,
accompanied by proteinuria or other signs of organ dam-
age [1]. This condition affects 2—8% of pregnancies and
is a significant contributor to maternal and neonatal
morbidity and mortality [2]. Maternal adverse outcomes
include placental abruption, HELLP (hemolysis, elevated
liver enzymes, low platelets) syndrome, pulmonary
edema, and severe renal failure [2]. Adverse neonatal out-
comes include fetal growth restriction, oligohydramnios,
low Apgar scores at birth, the need for neonatal intensive
care unit, and increased fetal mortality [3]. Biomark-
ers such as placental growth factor (PLGF) and soluble
fms-like tyrosine kinase-1 (sFLT-1) have demonstrated
predictive value in identifying preeclampsia; however,
their sensitivity and specificity are limited, and additional
biomarkers are needed to better understand its complex
pathophysiology and improve early diagnostic capabili-
ties [4, 5].

Sortilin was first identified in human brain membrane
proteins and is encoded by the SORT1 gene, located on
chromosome 1 at band 1p13.3 [6]. It is a transmembrane
protein that belongs to the Vacuolar protein sorting 10
protein (VPS10P) receptor family [7]. Sortilin is synthe-
sized as prosortilin and remains inactive in its proform
[8]. It is abundantly expressed in tissues such as the brain,
spinal cord, heart, and skeletal muscle in adult humans,
and found at lower levels in the liver, kidney, pancreas,
spleen, and small intestine [9]. Elevated levels of sortilin
are linked to a range of cardiovascular and metabolic dis-
orders, such as atherosclerosis, abnormalities in lipopro-
tein metabolism, vascular calcification, and obesity [9]. It
contributes to an increase in free oxygen radicals, lead-
ing to a significant decrease in nitric oxide (NO) levels,
which is an oxidative marker that inhibits vasodilation
[10]. Additionally, an independent effect of sortilin on the
inflammatory process has been reported [11]. Given the
role of sortilin plays in these diseases, it is considered a
potential therapeutic target and biomarker.

Although evidence suggests that maternal endothe-
lial dysfunction—characterized by reduced vasodilation,
increased levels of oxygen free radicals, systemic inflam-
mation, and thrombosis—contributes to the pathogen-
esis of preeclampsia, the detailed underlying mechanisms
of this condition remain elusive [3]. Previous research
has identified sortilin as a significant regulator of vascu-
lar function, closely associated with endothelial dysfunc-
tion and hypertension [7, 10]. Our study aims to explore
the role of sortilin in the pathogenesis of preeclampsia by
analyzing serum sortilin levels in the maternal blood of
pregnant women diagnosed with preeclampsia.
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Materials and methods

This prospective case-control study was conducted
from May to November 2023 at the Perinatology Clinic
of Ankara Etlik City Hospital. The study cohort was
divided into two groups: Group 1 consisted of 44 preg-
nant women diagnosed with preeclampsia, and Group
2 served as the control group, comprising 44 healthy
pregnant women. The groups were matched individu-
ally, with controls selected based on similar maternal age
and gestational age at the time of sample collection. The
study protocol was approved by the Ethics Committee
of Ankara Etlik City Hospital (approval number: AESH-
EK1-2023-253). The patients who participated in the
study were informed and their written informed consent
was obtained. This study complied with the provisions of
the Declaration of Helsinki.

Preeclampsia, typically emerging after the 20th week
of pregnancy, is defined by elevated blood pressure mea-
surements (a systolic pressure of 140 mm Hg or higher
and a diastolic pressure of 90 mm Hg or higher on two
separate occasions at least four hours apart) in addition
to one or more of the following new-onset conditions:
significant proteinuria (300 mg or more in a 24-hour
urine collection or a protein/creatinine ratio of 0.3 or
higher in a random urine sample), or in the absence
of proteinuria, new indicators of end-organ dysfunc-
tion such as thrombocytopenia (platelet count less than
100,000/pL), renal insufficiency (serum creatinine levels
greater than 1.1 mg/dL or a doubling from the baseline
level in the absence of other renal pathology), impaired
liver function (elevated blood levels of liver enzymes to
twice the normal concentration), pulmonary edema, or
new-onset severe headache unresponsive to medication
and not accounted for by alternative diagnoses, or visual
disturbances [12].

Gestational weeks were calculated from the first day of
the last menstrual period and confirmed via ultrasound
examinations. Fetal biophysical profiles, amniotic fluid
measurements, and non-stress tests were conducted. The
systolic/diastolic ratio (S/D) and the pulsatility index (PI)
of the umbilical artery were also recorded. Exclusion cri-
teria for the study included multiple pregnancies, chronic
maternal diseases (such as hypertension, diabetes, thy-
roid dysfunction disorders etc.), premature rupture of
membranes cases, fetal growth restriction cases, fetal
doppler abnormalities, oligohydramnios or polyhydram-
nios cases, multiple pregnancies, smoking, alcohol con-
sumption, and congenital anomalies.

Demographic and medical information, including
maternal age, weight gained during pregnancy, body
mass index (BMI), and previous pregnancy history (grav-
ida, parity, and abortion), was collected for all partici-
pants. Peripheral venous blood samples were collected
during routine antenatal visits in the preeclampsia and
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control groups. These samples were analyzed to measure
hemoglobin, white blood cells (WBC), platelets, aspar-
tate aminotransferase (AST), alanine aminotransfer-
ase (ALT), uric acid, and fibrinogen levels. Additionally,
24-hour urine samples were collected from participants
in the PE group to measure protein excretion. Neonatal
outcomes were recorded at birth. The composite adverse
neonatal outcome was defined as the occurrence of at
least one of the following situations: APGAR score at
5th minute <7, respiratory distress syndrome (RDS), and
admission to neonatal intensive care unit (NICU).

Sample collection

Maternal blood samples were collected at the time of
preeclampsia diagnosis for the preeclampsia group and
at matched gestational ages for the control group dur-
ing routine prenatal visits. 5 mL of peripheral venous
blood samples were collected and after centrifugation
at 3000 rpm for 15 min, the serum was stored at — 80 °C
in accordance with the recommendations provided with
the kit. Sortilin concentrations were quantified in ng/mL
using the Sortilin (SORT1) Human Elisa Kit (SEC895Mu)
(USCNK brand, China). In the analysis, we used the
Combiwash model from the Human Diagnostic brand
(Germany) for washing and the Alisei model from the
Next Level brand (Italy) as the spectrophotometer for
reading the results.

Statistical analysis

Statistical analyses were conducted using the RStu-
dio software (Affero General Public License v3; pub-
lished 2011), which provides an integrated development
environment for statistical computation. The variables
were investigated using analytic methods (Kolmogrov-
Simirnov/Shapiro-Wilk’s test) to determine whether or
not they are normally distributed. The Levene test was
utilized to evaluate variance homogeneity. For variables
following a normal distribution, descriptive statistics
were presented as means and standard deviations (SDs).
The Independent Samples T-test was employed to com-
pare these parameters between groups. In contrast, for
variables not normally distributed, medians and inter-
quartile ranges (Q1-Q3) were reported, and the Mann-
Whitney U test was used for group comparisons. The
p-value for maternal sortilin levels was adjusted for BMI
using regression analysis. Categorical variables were
analyzed using frequencies and percentages, and their
associations were examined through the Chi-square
test or Fisher’s exact test, the latter being used when the
assumptions for the Chi-square test were not met due to
low expected frequencies. The Spearman test was applied
to explore the correlations between variables. The pre-
dictive ability of maternal serum sortilin levels to pre-
dict preeclampsia and composite neonatal outcomes was
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assessed using Receiver Operating Characteristics (ROC)
curve analysis, reporting sensitivity, specificity, and the
Area Under the Curve (AUC) value when a significant
threshold was identified. A p-value less than 0.05 was
considered indicative of statistical significance.

The required sample size for the study was determined
using the G-Power 3.1.9.7 software (University of Dus-
seldorf, Dusseldorf, Germany). The sample size was
estimated using a Student’s Paired t-Test with an 80%
power, a significance level of «a=0.05, and a medium
Cohen effect size. Based on these parameters, the mini-
mum sample size required to achieve adequate statistical
power was calculated to be at least 36 patients for each
group, ensuring the robustness of the study’s findings.

Results

Maternal characteristics and perinatal outcomes of
the pregnant woman included in the study are shown
in Table 1. Our analysis revealed no statistically signifi-
cant differences between the groups in terms of mater-
nal age, gravida, parity, number of abortions, and the
gestational age at the time of blood sampling (p=0.148,
p=0.197, p=0.287, p=0.124, and p=0.316, respectively).
Weight gained during pregnancy was similar between
groups, but BMI at during test was higher in the pre-
eclampsia group (p=0.001). The median gestational week
at the diagnosis of preeclampsia was 33 weeks, with a
range of 30 to 36 weeks. There were no significant differ-
ences observed in levels of hemoglobin, WBC, platelet,
ALT, and fibrinogen between the two groups (p=0.181,
p=0.278, p=0.392, p=0.066, and p =0.078, respectively).
However, AST and uric acid levels were significantly ele-
vated in the preeclampsia group (p=0.001 and p <0.001,
respectively). The average 24-hour urine protein level
among preeclampsia patients was 578 mg/day, ranging
from 374 to 2834 mg/day. The systolic/diastolic (S/D)
ratio and the pulsatility index (PI) of the umbilical artery
showed no significant differences between the groups.
Maternal blood sortilin levels were significantly higher in
the preeclampsia group, with an average of 5.27 ng/mL
(Q1-Q3: 4.22-8.49) compared to 4.09 ng/mL (Q1-Q3:
2.85-6.13) in the control group (p=0.004, BMI-adjusted
p=0.034).

Maternal blood sortilin levels for each week between
preeclampsia and control groups are shown in Table 2.
In both groups, lower sortilin values were noted at gesta-
tional ages of <34 weeks and at 36 weeks, in comparison
to other evaluated time intervals.

Birth characteristics and neonatal outcomes of the
newborns are examined in Table 3. The gestational age
at delivery was significantly lower in the preeclampsia
group (p<0.001), with a significantly higher incidence
of preterm births (p=0.002). Cesarean section rates
were higher in the preeclampsia group compared to the
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Table 1 Maternal characteristics and perinatal outcomes of the
pregnant woman included in the study
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Table 2 Maternal blood sortilin levels for each week between
preeclampsia and control groups

Preeclamp- Control Total p Maternal blood Sortilin  mean+SD median mini-
sia n=44 n=88 levels (ng/mL) mum-
n=44 maxium
Maternal age (year) 30 (24-34) 28 (24-32) 29(24-33) 0.148 Preeclampsia
Weight gained dur- 10 (8-14) 12(9-16) 10(8-15) 0.161 <34 weeks (n=16) 7.38+7.19 4.56 2.20-31.37
ing pregnancy (kg) 34 weeks (n=5) 5944160 562 4.60-8.69
BMI at during test 333 282 309 0.001 35 weeks (n=5) 7474256 6.80 431-10.29
(kg/m?) (289-396)  (259-322) (265-368) 36 weeks (1=>5) 5212431 372 235-12.72
Gravida 2(1-3) 20-3)  20-3) 0197 >37 weeks (1=13) 24146360 591 401-23557
Parity 1(0-1) 1(0-1) 1(0-1) 0.287 Control
Parity 0.129 <34 weeks (1=17) 12542605 475 220-109.02
Nulliparous 22(50) 14318 36(409) 34 weeks (n=8) 40+219 379 158-8.56
Multiparous 22(50) 30(682)  52(9.1) 35 weeks (n=5) 5244220 648 235-7.32
Abortion 0(0-0) 00-1 000 0124 36 weeks (1=13) 139£3731 29 064-137.79
Diagnosis week 33(30-36) - - N/A 237 weeks (n=1) 296 296 2.96-2.96
(week) Total
B\OOQ sample collec- 35 (32-37) 34(32-36) 34(32-36) 0316 <34 weeks (1=33) 10041924 475 920-10902
tion time (week)
Hemoglobin (g/dl) 1214156 1174129 119+144 0181 34 weeks (1=13) 48215 460 1:8-869
WBC (103/mm?) . 105 108 0278 35 weeks (n=10) 64+254 6.55 2.35-10.29
(94-129) 88-124) (89-126) 36 weeks (n=18) 11.9+31.67 3.19 064-137.79
Platelet (*103/mm3) 248 240 244 0392 >37 weeks (n=14) 22.5+61.36 562 296-235.57
(187-286)  (210-299)  (200-289)
AST (U/D) 19(15-23)  15(12-18) 17(13-20) 0.007 were lower in the preeclampsia group (p=0.003 and
ALT (U/L) 11(9-17) 10(8-13)  11(8-14)  0.066 p<0.001, respectively), the prevalence of newborns with
Uric acid (mg/dL) 53(43-64) 39 47 <0.001 a 5-minute APGAR score below 7 was similar between
32-53)  B6-57) the groups (p=0.494). Although RDS rates were similar
Fibrinogen (mg/dL) 539 465 488 0.078 between both groups (p=0.237), NICU admission was
(443-596) (434-537)  (439-567) .. . . .
broteinin 24-hour 578 ) ) A significantly higher in the Preeclampma group (p=0.003).
urine (mg/day) (374-2834) The occurrence of composite adverse neonatal outcomes
HELLP syndrome 2(45) 00) 2(23) 0494 was significantly higher in the preeclampsia group com-
Abruption placenta 2 (4.5) 000) 2023) 0494 pared to the control group (34.1% vs. 6.8%, p =0.001).
Eclampsia 123) 00) 1) N/A Spearman’s correlation between maternal blood sor-
Maternal blood Sorti- 5.27 409 475 0,004 * tilin levels and maternal-perinatal characteristics are
lin levels (ng/mL) (4.22-849)  (285-6.13) (3.42-6.98) examined in Table 4. The analysis revealed a nega-
Umblical arterial sys- 2.7 (2.1-33) 26 26 0.880 tive correlation of maternal blood sortilin levels with
tolic/diastolic (/D) 2331 (23-32 parity (r=-0.326, p=0.031) and fibrinogen levels (r=-
fatio _ 0.273, p=0.010). Conversely, a positive correlation was
g:TSZ't'ﬁi'yi:SZi'(Pl) 1008A 0908 A8 925 observed with WBC count (r=0.248, p=0.020), AST lev-

BMI: Body mass index, WBC: White blood cell, AST: Aspartate aminotransferase,
ALT: Alanin aminotransferase, HELLP: Hemolysis-Elevated Liver enzymes-Low
platelets

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. * BMI-adjusted p values=0.034

control group (p=0.043). While fetal sex ratios were
similar between the groups, birth weight was signifi-
cantly lower in the preeclampsia group than in the con-
trol group [(2310 (Q1-Q3: 1560-2875) vs. 3170 (Q1-Q3:
2885-3495), p<0.001]. Additionally, the incidence of
low birth weight infants was significantly higher in the
preeclampsia group [20 (45.4%) vs. 2 (4.5%), p<0.001].
Although the 1-minute and 5-minute APGAR scores

els (r=0.311, p=0.040), ALT levels (r=0.273, p=0.010),
and protein levels in 24-hour urine samples (r=0.263,
p=0.013).

The sensitivity and specificity of maternal serum sorti-
lin levels for predicting preeclampsia were assessed using
ROC analysis. The analysis demonstrated that mater-
nal blood sortilin levels are significantly associated with
preeclampsia when using a threshold of >3.57 ng/mL,
yielding a sensitivity of 90.9% and a specificity of 45.5%.
The AUC was 0.679 (95% Confidence Interval (CI):
0.571-0.774, p=0.002), indicating the potential utility of
sortilin levels as a biomarker for preeclampsia detection
(Fig. 1). Additionally, it was also significantly associated
with composite adverse neonatal outcomes at a cut-off
value of >3.57 ng/mL. This cut-off achieved a sensitivity
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Table 3 Birth characteristics and neonatal outcomes of the
participants
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Table 4 Spearman’s correlation between maternal blood sortilin
levels and maternal-perinatal characteristics

Pre- Control Total p
eclampsia n=44 n=88
n=44
Gestational age at delivery 37 (34-37) 39 37 <0.001
(week) (37-39)  (36-39)
Preterm birth (<37 week) 20 (46.5) 6(13.6) 26 0.002
(29.9)
Birth method 0.043
Vaginal birth 10 (22.7) 20 (45.5) 30
(34.1)
Cesarean section 34(77.3) 24 (54.5) 58
(65.9)
Primary cesarean 21(47.7) 7(159) 28
section (31.8)
Previous cesarean sec- 13 (29.5) 17 (38.6) 30
tion history (34.1)
Gender 0.286
Male 19 (43.2) 25(56.8) 44 (50)
Female 25 (56.8) 19 (43.2) 44 (50)
Birth weight (gram) 2310 3170 2885 <0.001
(1560- (2885- (2300-
2875) 3495) 3229)
Low birth weight (<2500 20 (45.4) 2 (4.5) 22 (25) <0.001
gram)
Antenatal corticosteroid 36 (81.8) 5(116) 41 <0.001
therapy 47.1)
APGAR Score at Tst minute 9 (8-9) 9(9-9) 9(8-9) 0.003
APGAR Score at 5th minute 10 (9-10) 10 10 <0.001
(10-10)  (9-10)
APGAR Score at 5th 2(4.5) 0 2(23) 049%
minute <7/
RDS 5(11.4) 2(4.5) 7(79) 0237
NICU admission 14 (31.8) 3(6.8) 17 0.003
(19.3)
Composite adverse neonatal 15 3(6.8) 18 0.001
outcomes * (34.1) (20.4)

RDS: Respiratory distress syndrome, NICU: Neonatal intensive care unit

*The composite adverse neonatal outcome was defined as the occurrence of at
least one of the following situations: APGAR Score at 5th minute <7, respiratory
distress syndrome (RDS), and admission to neonatal intensive care unit (NICU)

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

of 89.6%, a specificity of 36.1%, and an AUC of 0.620
(95% CI: 0.510-0.721, p=0.045), suggesting statistical
significance in their ability to predict neonatal outcomes
(Fig. 2).

Discussion

The study showed that sortilin levels, an indicator of
oxidation and inflammation, in maternal blood samples
from preeclampsia patients were significantly higher than
in the maternal blood of healthy pregnant women. High
sortilin levels were associated with preeclampsia, with a
cut-off point of >3.57 ng/mL indicating a sensitivity of
90.9%, a specificity of 45.5%, and an AUC: 0.679 (95%

r p
Maternal age -0.032 0.834
Weight gain -0.029 0.785
BMI -0.226 0.140
Parity -0.326 0.031
Blood sample collection time -0.252 0.099
Hemoglobin 0.004 0.971
WBC 0.248 0.020
Platelet -0.019 0.858
AST 0311 0.040
ALT 0273 0.010
Uric acid -0.295 0.055
Fibrinogen -0.273 0.010
Protein in 24-hour urine 0.263 0.013
Umblical arterial systolic/diastolic (S/D) ratio -0.060 0.700
Umblical arterial pulsatility index (Pl) 0.032 0.839
Gestational age at delivery -0.107 0491
Birth weight -0.187 0.225
APGAR Score at 1st minute -0.236 0.122
APGAR Score at 5th minute -0.212 0.168

BMI: Body mass index, WBC: White blood cell, AST: Aspartate aminotransferase,
ALT: Alanin aminotransferase

CI: 0.571-0.774, p=0.002). In addition to demonstrating
high sensitivity in detecting preeclampsia among preg-
nant women, at a cut-off point of >3.57 ng/mL, showed
89.6% sensitivity, 36.1% specificity, and an AUC of 0.620
(95% CI: 0.510-0.721, p =0.045) for predicting composite
adverse neonatal outcomes. Furthermore, AST, ALT, and
protein in 24-hour urine, which are important compo-
nents in the diagnosis and severity of preeclampsia, were
significantly correlated maternal blood sortilin levels.
Although preeclampsia is one of the most important
causes of maternal mortality and morbidity, the under-
lying pathophysiology is not yet fully understood [3,
13]. Redman et al. demonstrated that in patients with
preeclampsia, the syncytiotrophoblasts of the placenta
become dysfunctional under oxidative stress, leading
to an increased release of proinflammatory cytokines
and subsequent endothelial dysfunction [14]. Salafia et
al. identified acute atherotic plaques, which contribute
to fibrin accumulation and endothelial damage, as key
elements in the pathogenesis of preeclampsia. These
plaques promote hypoperfusion of the placenta and
ischemia-related pathology [15]. In their study, Devisme
et al. linked preeclampsia to placental infarction and
thrombosis [16]. In their examination of the patho-
physiology of preeclampsia, Nirupama et al. highlighted
abnormal placentation, altered angiogenic-antiangio-
genic balance (e.g., decrease in NO, increase in sFlt-1,
decrease in PLGF), and endothelial dysfunction [17].
Despite evidence indicating that maternal endothelial
dysfunction—characterized by reduced NO production
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Fig. 1 Maternal blood sortilin levels are significantly associated with preeclampsia, with a threshold of >3.57 ng/mL (AUC=0.679, p=0.002)

and vasodilation, increased oxidative stress and reac-
tive oxygen species, as well as atherosis and thrombo-
sis—contributes to the etiology of preeclampsia, the full
pathophysiology of this condition remains incompletely
understood. Based on this uncertainty, we initiated this
investigation by hypothesizing that sortilin, a marker
linked to oxidative stress, endothelial dysfunction and
inflammation, may play a critical role in the pathophysi-
ology of preeclampsia. Specifically, our analysis deter-
mined that a sortilin level exceeding 3.57 ng/mL could
predict the occurrence of preeclampsia with a high sen-
sitivity of 90.9%. This finding not only serves as an indica-
tor of sortilin’s potential pathophysiological involvement
in the development of preeclampsia but also positions
sortilin as a promising biomarker for its early detection.
Furthermore, it underscores the imperative for additional
studies to unravel sortilin’s underlying mechanisms and

explore its potential therapeutic applications in manag-
ing preeclampsia. In their investigation into the role of
sortilin in hypertension, Avvisato et al. found that sorti-
lin levels were significantly higher in the blood samples of
individuals with hypertension, suggesting its involvement
in the disease’s pathogenesis [7]. Similarly, research by
Mortensen et al. established a link between sortilin and
key cardiovascular issues such as atherosclerosis, vascu-
lar inflammation, and endothelial dysfunction [18]. Echo-
ing these findings, Goettsch et al,, in their exploration of
sortilin’s relationship with metabolic diseases, also high-
lighted its association with atherosclerosis and endothe-
lial dysfunction, underlining the broader implications of
sortilin in vascular health [19].

This study demonstrated that maternal blood sortilin
levels are not only highly sensitive in the pathophysiol-
ogy of preeclampsia, but also play a significant role in
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Fig. 2 Maternal blood sortilin levels are significantly associated with composite adverse neonatal outcomes, with a cut-off value of >3.57 ng/mL

(AUC=0.620, p=0.045)

predicting composite adverse neonatal outcomes. To our
knowledge, there is no study in the literature examin-
ing maternal blood sortilin levels and composite adverse
neonatal outcomes. Palmrich et al. investigated serum
catestatin levels in preeclampsia patients. Cathestatin
concentrations in the preeclampsia group were lower
than in the control group, and admission to neonatal
intensive care and low birth weight were significantly
higher in newborns born to mothers with preeclampsia.
However, in this study, the relationship between serum
catestatin levels and adverse neonatal outcomes was not
investigated [20]. Yilmaz et al. investigated renalase lev-
els in preeclampsia patients. They showed that renalase
levels were higher in preeclampsia patients. Adverse
neonatal outcomes were significantly higher in the pre-
eclampsia group than in the control group, but the

relationship between renalase level and these outcomes
was not investigated [21]. In our study, consistent with
the literature, it was shown that 1st and 5th minute
APGAR scores were lower and the NICU admission rate
increased in preeclampsia cases. In addition, our findings
established a link between high sortilin levels and com-
posite adverse neonatal outcomes.

The significant correlation between maternal blood
sortilin levels and clinical parameters such as AST,
ALT, and proteinuria in 24-hour urine underscores the
potential role of sortilin as a biomarker not only for the
pathogenesis of preeclampsia but also for its severity
assessment. Elevated AST and ALT levels are indica-
tive of liver involvement, which is a critical aspect of
severe preeclampsia, often associated with the HELLP
syndrome [22]. These findings suggest that sortilin may
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be intricately linked to the pathological mechanisms
that exacerbate organ dysfunction in preeclampsia. The
relationship with proteinuria, a hallmark of preeclamp-
sia resulting from endothelial damage and increased
vascular permeability, further emphasizes the systemic
involvement of sortilin in this disorder. The utility of
these correlations extends beyond diagnostic value. For
clinicians, the simultaneous evaluation of sortilin lev-
els alongside AST, ALT, and proteinuria could provide a
more comprehensive risk stratification framework.

Currently, the only definitive treatment for preeclamp-
sia is delivery [23, 24], highlighting a significant gap in
therapeutic options or preventetive measures for this
condition. However, intriguing developments in the study
of sortilin in other diseases provide a hopeful perspective
for future research into preeclampsia treatment. Animal
studies with sortilin have shown that sortilin antibodies
increase the effectiveness of treatment in breast cancer
patients [8]. Specifically, Simonian et al. have identified
sortilin as being abundantly present on the surface of
breast cancer cells, suggesting that targeting sortilin with
antibodies could offer a novel therapeutic approach [25].
Similarly, Chen et al. have highlighted the disruption of
the sortilin signaling pathway as a promising strategy for
neuroprotection in Parkinson’s disease, marking it as an
innovative target for treatment. These findings suggest
that sortilin’s role in other diseases—such as its regula-
tion of oxidative stress and inflammation—could be rel-
evant to preeclampsia. By modulating these mechanisms,
which are central to the pathogenesis of preeclampsia,
sortilin-targeted therapies may help mitigate the condi-
tion’s progression [25]. Further investigation is warranted
to explore whether targeting sortilin-mediated pathways
could lead to effective preventive or therapeutic strate-
gies for preeclampsia, potentially addressing this critical
unmet medical need.

This study has several limitations. First, while the sam-
ple size was considered adequate for preliminary find-
ings, the relatively small number of participants may
limit the generalizability of the results and the statisti-
cal power to detect smaller effect sizes. Future studies
should use a larger group of patients to provide a more
comprehensive assessment of the efficacy of sortilin as
a predictive marker for preeclampsia. Second, the study
did not stratify preeclampsia cases by severity (mild vs.
severe) or by onset timing (early-onset vs. late-onset pre-
eclampsia). All participants in the preeclampsia group
were included based on general diagnostic criteria with-
out further stratification. Categorizing cases based on
severity and onset timing could have provided deeper
insights into whether sortilin levels differ between these
subgroups, potentially offering a better understand-
ing of its role in disease progression. Future studies
should incorporate such stratification to explore these
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relationships more effectively. Third, although the study
results showed that AST, ALT, and protein in 24-hour
urine, which are important components in the diagnosis
and severity of preeclampsia, were significantly corre-
lated with maternal blood sortilin levels, the correlation
coefficients were relatively small (< 0.4). Fourth, the study
did not include longitudinal measurements of sortilin
levels throughout pregnancy, which could better evalu-
ate the temporal relationship between sortilin levels and
the development of preeclampsia. Collecting serial mea-
surements starting from the first trimester would provide
critical insights into whether sortilin can serve as an early
predictive biomarker. Finally, we did not measure sortilin
levels in fetal cord blood, an area that could provide valu-
able insight into the fetal effects of high maternal sortilin
levels. Investigating fetal sortilin levels could potentially
uncover new aspects of preeclampsia’s impact on neo-
natal health. Despite these limitations, the study’s sig-
nificant strength lies in its novelty; it represents the first
investigation into the serum sortilin levels in preeclamp-
sia patients, establishing a foundation for future research
in this critical area.

In conclusion, our findings demonstrate that maternal
sortilin levels are elevated in patients with preeclamp-
sia compared to those in a healthy pregnant control
group. This study contributes to the understanding of
preeclampsia by highlighting the potential role of sorti-
lin—a marker linked to oxidative stress, endothelial dys-
function, and inflammation—in the disease’s etiology.
The identification of a specific cut-off point for sortilin
levels (>3.57 ng/mL) with a high sensitivity underscores
its potential utility as a biomarker for the detection of
preeclampsia. Furthermore, maternal sortilin levels may
predict adverse neonatal outcomes. Additionally, signifi-
cant correlations were observed between sortilin levels
and key diagnostic markers of preeclampsia severity,
such as AST, ALT, and proteinuria.
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