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Abstract

Purpose
The aim of the study is to compare the plasma levels of SCUBE-1, a marker of vascular injury and
endothelial dysfunction, between preeclamptic and normotensive pregnant women.

Methods
The current study was carried out at Health Sciences University Adana City Training and Research
Hospital, implementing a prospective research design. The study included 46 pregnancies diagnosed with
preeclampsia and an equal number of pregnancies with normal blood pressure, serving as control
subjects.

Results
There were no statistically signi�cant differences observed in age, gravidity, parity, or BMI as
demographic features among the groups. A signi�cant increase in the concentrations of SCUBE-1 levels
was observed in pregnancies that presented with preeclampsia (p < 0.001).

Conclusions
The potential of SCUBE-1 as a prognostic indicator for vascular damage in pregnancy is worth
considering. Our research is the initial investigation to demonstrate elevated levels of SCUBE-1 in
preeclampsia, indicating impaired function of the endothelial cells in the placenta.

Introduction
Preeclampsia is a medical condition characterized by the occurrence of high blood pressure and the
presence of protein in the urine, or alternatively, high blood pressure accompanied by notable impairment
of organ function, regardless of the presence of protein in the urine. This disorder often presents itself at
the completion of 20 weeks of gestation or during the postpartum period, and it has an impact on various
physiological systems inside the body. (1). Preeclampsia occurs at a rate of 2–8% and may cause high-
risk fetal and maternal morbidity and mortality (2). The pathogenesis involves both abnormal
placentation and maternal systemic vascular dysfunction (3). Approximately 90% of patients occur in the
late preterm, term, or postpartum period and have good maternal, fetal, and neonatal outcomes, but may
also result in severe maternal or perinatal morbidity or mortality. 10% of patients have an early onset and
are associated with higher risks of severe perinatal morbidity or mortality (4, 5). Although the symptoms
of preeclampsia tend to improve in the postpartum period, the risk of cardiovascular-related morbidity
and mortality increases in these patients.
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The cell surface protein signal peptide-CUB-EGF domain-containing protein (SCUBE) has been identi�ed
as one of the vascular biology markers recently investigated (6). SCUBE-1 and 2 are cell surface proteins
belonging to the SCUBE family secreted from platelet and endothelial cells (7). SCUBE- 3 is synthesized
during embryogenesis (7). The literature states that SCUBE-1 is essential in determining endothelial
dysfunction, vascular damage, and hypoxia (8). The defects during spiral artery remodeling and
trophoblast invasion have been described in preeclampsia (9). They result in abnormal placentation and
placental ischemia. Factors released from the placenta as a result of abnormal placentation and
ischemia are thought to cause systemic endothelial damage and cause preeclampsia.

Our aim is to compare SCUBE-1 between pregnant women with preeclampsia and pregnant with normal
blood pressure. In the literature, no previous research investigates the SCUBE-1 levels between patients
with and without preeclampsia.

Materials and Methods
The present study was conducted at Health Sciences University Adana City Training and Research
Hospital in Adana, Turkey. The study had a total of 49 pregnant women diagnosed with preeclampsia
and 47 pregnant women with normal blood pressure during the third trimester. The age range of the
participants was between 18 and 40 years old. The data collection period for this study spanned from
May 2021 to October 2021. A total of 46 pregnant women diagnosed with preeclampsia and an equal
number of 46 pregnant women with normal blood pressure successfully participated in the study. All
patients were singleton and were not in labor at the time of admission to our hospital. Pregnant women
who smoke, have comorbidities, have multiple pregnancies, and have chronic hypertension were not
enrolled in the study. The ethics committee of the University of Health Science Adana City Training and
Research Hospital approved this study (1405/2021).

Demographic data of all patients were reviewed, including age, body mass index (BMI), gravida, parity,
abortion, systolic and diastolic blood pressure values, gestational age, intensive care needs. Hemoglobin
(Hgb), white blood cell (WBC), platelet (Plt), alanine aminotransferase (ALT), aspartate aminotransferase
(AST), blood urea nitrogen (BUN), creatinine (Cr), spot urine protein creatinine ratio and SCUBE-1 as
laboratory data were recorded.

The guideline, written by the European Society of Hypertension (ESH) and the European Society of
Cardiology (ESC) in 2013 (10), was used as a resource to accurately assess blood pressure. Optimal
conditions were provided for blood pressure measurement. The patients were diagnosed with
Preeclampsia in accordance with the guideline published by ACOG in 2019 (11). The blood samples were
taken to the biochemistry laboratory within 15 minutes and centrifuged at 2000 rpm for 15 minutes in
centrifuge devices. The serum samples were stored at -80°C until they were ready for analysis. The
sandwich Enzyme-Linked Immunosorbent Assay (ELISA kit E3142Hu®, Bioassay Technology, China) was
employed to determine the levels of Serum SCUBE-1. The lowest concentration the kits could measure
was 4 ng/ml, within the reference range of 6 pg/ml − 4500 pg/ml.
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The statistical analyses were calculated using SPSS 25. Descriptive statistics were performed for all
variables. Because the data were not normally distributed, the median was reported as [Q1-Q3]. We used
the Mann–Whitney U-test for the non-normally distributed data. Receiving operating characteristic curve
analysis (ROC Curve) evaluated its success in distinguishing the conditions in the patient and control
groups. Areas under the curve (AUC) of the parameters, statistical signi�cance level, cut-off value,
sensitivity and selectivity values were calculated. p value of < 0.05 was accepted as statistical
signi�cance level.

Results
Forty-six pregnant women with preeclampsia and 46 with normal blood pressure were enrolled to the
study in the third trimester. The patients’ sociodemographic and obstetric features are illustrated in
Table 1. The median age [25%-75%] of patients with preeclampsia was 28 [22,75 − 35,25] years, and the
median age [25%-75%] of patients with normal blood pressure was 26 [22–30] years. Patients with
preeclampsia had a median [25%-75%] body mass index (BMI) of 30,26 [29,67 − 32,11] kg/m2, and those
with normal blood pressure had a median [25%-75%] BMI of 28,67 [28,46 − 30,99] kg/m2 respectively.
Patients with preeclampsia had a median [25%-75%] gestational age of 36 [33,75 − 37,25] weeks, and
those with normal blood pressure had a median [25%-75%] gestational age of 35 [33–38] weeks
respectively. The median [25%-75%] gravida of patients with preeclampsia and normal blood pressure
were 2 [1–4] and 3 [1–3,25], respectively. The median [25%-75%] parity of patients with preeclampsia and
normal blood pressure were 1 [0–2] and 2 [0–2] respectively. The median [25%-75%] systolic blood
pressure of patients with preeclampsia was 145 [128–158] mmHg, and the median [25%-75%] systolic
blood pressure of patients with normal blood pressure was 115,50 [110–120] mmHg. The median
[25%-75%] diastolic blood pressure of patients with preeclampsia was 88 [80–95,75] mmHg, and the
median [25%-75%] diastolic blood pressure of patients with normal blood pressure was 71,50 [70–80]
mmHg. When demographic data such as age, BMI, gestational age, gravida and parity were analyzed, no
statistically signi�cant difference was found. In contrast, systolic and diastolic blood pressure values
showed statistically signi�cant differences.

The laboratory measurements of patients are shown in Table 2. The median [25%-75%] SCUBE-1 values
of preeclampsia and control group were 89,88 [61,19–223,59] ng/ml and 62,55 [55,79–81,52] ng/ml
respectively. We found a statistically signi�cant difference with regard the SCUBE-1 values (p < 0.001).
ROC curve was constructed to determine SCUBE-1. AUC was 0,716 [0,61 − 0,81] (p < 0.001). The SCUBE-1
cut-off value of 95,92 ng/ml was used to diagnose preeclampsia with 50% sensitivity and 91.3%
speci�city (Table 3) (Fig. 1). We found only in terms of Cr and BUN values of laboratory values
statistically signi�cant differences between pregnant women with and without preeclampsia (p < 0.001).

Discussion
In our study, plasma SCUBE-1 levels were compared between pregnant women with a diagnosis of
preeclampsia and normotensive pregnant women. As a result of our study, SCUBE-1 levels were found to
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be statistically signi�cantly higher in the preeclampsia group. SCUBE-1 had high performance in
diagnosing preeclampsia (AUC = 0.716). We followed up 8 of 46 patients with preeclampsia in the
intensive care unit because of severe preeclampsia, and 7 of them developed HELLP syndrome. SCUBE-1
values of 6 of these 7 patients with HELLP syndrome were higher than the 95.92 ng/ml cut-off value,
which we found in the ROC analysis.

SCUBE-1 is a recently discovered cell surface protein identi�ed during embryonic development's initial
stages. (12, 13). SCUBE-1 is a protein from the SCUBE protein family that is increased in in�ammatory
processes and hypoxia-related conditions (14). In the literature, it has been reported that SCUBE-1 levels
increase during oxidative stress such as ischemic events, mesenteric ischemia (15), testicular torsion
(16), acute coronary syndrome (8), pulmonary embolism (17), cancer diseases (18).

The etiology of preeclampsia remains uncertain. Nevertheless, several studies have documented that
anomalies in the angiogenesis process of placental vessels during the initial stages of pregnancy can
lead to a state of relative placental hypoxia and ischemia. Consequently, antiangiogenic factors are
released into the maternal bloodstream, resulting in an impact on the maternal systemic endothelial
function. (19, 20, 21). The endothelium plays a crucial role in regulating hemostasis, including several
processes such as coagulation, �brinolysis, and platelet adhesion and aggregation. (22). Endometrial
dysfunction causes in�ammation and thrombosis in preeclampsia (23).

According to the literature, SCUBE-1 demonstrates expression in endothelium and platelets alongside its
expression during early embryogenesis (24). Furthermore, it is implicated in the processes of platelet
agglutination and activation (25). The accumulation of SCUBE-1 in atherosclerotic thrombus is believed
to be a consequence of platelet agglutination and adhesion (26). Hypertension is the most signi�cant risk
factor that causes the emergence of atherothrombotic consequences and endothelial dysfunction. The
process of platelet activation can be commenced by an injury or dysfunction of the endothelial cells. (27).
The study conducted by Özkan et al. and Güzel et al. revealed an observed elevation in SCUBE-1 levels
among individuals diagnosed with essential hypertension (28, 29).

No previous study in the literature shows that SCUBE-1 levels are high in preeclampsia. The utilization of
SCUBE-1 as a laboratory marker holds promise in the early identi�cation of compromised placenta and
placental endothelial dysfunction in cases of preeclampsia.

In conclusion, preeclampsia is a prevalent condition that signi�cantly contributes to fetal and maternal
mortality and morbidity throughout the antenatal period. The etiopathogenesis of preeclampsia has yet
to be clearly resolved in the literature. Studies on early diagnosis and treatment of preeclampsia continue.
In this study, we aimed to �nd the relationship between preeclampsia and serum SCUBE-1 level.

We found a statistically signi�cant high in SCUBE-1 levels in the preeclampsia group (p < 0.001). It was
found that SCUBE-1 may be valuable in the diagnosis and prognosis of preeclampsia. The existing
scienti�c literature does not contain any published studies investigating the association between
preeclampsia and SCUBE-1. Therefore, it is crucial to conduct further investigations, comprising more



Page 6/9

extensive patient cohorts, to con�rm the correlation between SCUBE-1 and preeclampsia and determine
its signi�cance in recognizing the severity and progression of this condition.
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Figure 1

ROC curve for SCUBE-1 levels in preeclampsia.
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