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1. Introduction 
Preeclampsia is a progressive and pregnancy-specific disorder 
and it affects multiorgan systems. New onset of hypertension 
and proteinuria are the main findings and end-organ 
dysfunction can be seen. It typically presents in second half of 
gestation or in postpartum period (1,2). Although the 
pathophysiology of preeclampsia is still unknown, it involves 
both maternal and fetal/placental factors (3). Abnormal 
placental vasculature in early pregnancy may result in relative 
placental under perfusion which leads to hypoxia and ischemia. 
Subsequent activation of the intravascular coagulation system, 
vasospasm, increased platelet activation and consumption are 
important features (4,5).  

In preeclampsia, a significant decrease in uteroplacental 
blood flow is observed compared with normal pregnancy, and 
this ischemia is thought to trigger pathophysiological changes 
(6). The excessive migration and outflow of trophoblasts as a 
result of placental ischemia probably cause this endothelial cell 
dysfunction. Endothelial cell damage and impaired endothelial 

cell function play an important role in the development of 
preeclampsia. Accumulation of antiangiogenic factors into the 
maternal circulation may cause hypertension and other 
systemic dysfunctions of the disease (hematologic, neurologic, 
cardiac, pulmonary, renal, and hepatic) (7,8).  

Adipose tissue secretes bioactive molecules which are 
called adipokines. These have role in many pathophysiological 
processes in the body (9,10). The relationship between 
adiponectin and preeclampsia remains controversial. Studies 
have shown both increased and decreased concentration of 
adiponectin in preeclampsia (11-15). 

Subfatin is a newly discovered adipokine. In a study 
investigating the effect of this adipokine, it was suggested that 
anti-inflammatory genes in adipose tissue was regulated by 
subfatin and if dysfunctional may cause endothelial damage 
(16,17).  

In consistent with this data from literature, by comparing 
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Abstract 
Preeclampsia is a progressive and pregnancy-specific disorder and it affects multiorgan systems. Although the pathophysiology of preeclampsia 
is still unknown, it involves both maternal and fetal/placental factors. Endothelial cell damage and impaired endothelial cell function play an 
important role in the development of preeclampsia. Adipokines have role in many pathophysiological processes in the body. Subfatin is a newly 
discovered adipokine, if dysfunctional may cause endothelial damage. This study investigated whether subfatin levels can be used as a predictive 
marker for possible pathophysiology. This study was designed as prospective case-control study. Fifty-six pregnant women who had delivered 
between gestational age of 37th and 41th weeks with singleton pregnancies in a tertiary reference hospital were included. Pregnant women with a 
diagnosis of preeclampsia were defined as the case group and normotensive pregnants without a diagnosis of preeclampsia were defined as the 
control group. There was no statistically significant difference in terms of age, BMI, gravidity and parity between the groups. Mean systolic and 
diastolic blood pressures were observed higher in case group than control group. Subfatin level of control group was found higher than case group 
and this difference was statistically significant. Subfatin level ≤ 49.32 ng/mL with 78.6% sensitivity and 71.4% specificity was found significant 
for case group. Subfatin may have a role in endothelial dysfunction and take part in pathophysiology of preeclampsia. According to this study we 
suggest that as a newly diagnosed adipokine, subfatin may be helpful in predicting preeclampsia development in pregnant women.. 
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blood subfatin levels of preeclamptic and normotensive 
pregnant women, we aimed to investigate whether subfatin 
level can be used as a predictive marker for a possible 
pathophysiology.  

2. Materials and Methods 
This study was designed as prospective case-control study. 
G*Power was used for calculating the sample size (power, 
80%; p=0.05 and an α-value of 0.05). 20 women for case group 
and 20 women for control group, total of 40 women were 
calculated for the sample size. Fifty-six women who had 
delivered between gestational age of 37th and 41th weeks with 
singleton pregnancies in a tertiary reference hospital between 
March 2022 and June 2022 were included in study. Pregnant 
women with a diagnosis of preeclampsia were defined as the 
case group and normotensive pregnants without a diagnosis of 
preeclampsia were defined as the control group. Exclusion 
criteria included patients with multiple pregnancies, 
comorbidities (cardiovascular disease, Diabetes Mellitus), 
preterm premature rupture of membranes, inflammatory bowel 
disease, maternal infections (TORCH), uterine malformations, 
fetal malformations, trisomies, collagen-vascular diseases, 
polyhydramnios, maternal teratogenous drug use, sickle cell 
anemia, hereditary thrombophilia and age of <18 or >40 years. 
This study has been approved by the Ankara Etlik Zubeyde 
Hanım Women's Health Training and Research Hospital Local 
Ethics Committee (2022/26-16/02/2022) and it was conducted 
in accordance with the Declaration of Helsinki. Written and 
signed informed consent was obtained from all participants 
before study. The study group included 28 women with term 
pregnancies and with diagnosis of preeclampsia. The control 
group included 28 normotensive term pregnancies without 
diagnosis of preeclampsia. 

Demographic data including age, gravidity, parity, Body 
Mass Index (BMI) and gestational age were noted. The 
gestational age estimation was calculated according to the last 
menstural period and first trimester ultrasonography (11th-
14th weeks). The maternal and neonatal data were recorded 
and ultrasonographic measurements were made at the date of 
hospitalization and labor. After sit down and relaxation for 10 
minutes blood pressure measurement was taken from the left 
upper arm. Venous blood samples were taken when patients 
were admitted for delivery. Samples for Subfatin centrifuged 
at 1000xg for five minutes, stored in -80 oC and analyzed 
within three months. Serum level of subfatin was measured by 

the ELISA technique. 

2.1. Statistical Analyses 
Statistical analyzes was done with the SPSS version 26. 
Histogram and Shapiro-Wilk normality tests were used to 
determine the distribution of variables. Descriptive statistics 
were presented as mean ± standard deviation. X2 tests were 
used to compare categorical variables. For categorical 
variables number and percentage (n, %) was used. The 
independent-samples T test was used for comparison of 
nominal data. Receiver Operating Characteristic (ROC) 
analysis was used to for calculating the predictive value of 
Subfatin for preeclampsia. Area under the curve (AUC), cut-
off value, sensitivity and specificity were calculated according 
to ROC analysis. 95% confidence interval (CI) and p value of 
< 0.05 were considered significant. 

3. Results 
Fifty-six pregnant women was included in study as 28 in case 
group and 28 in control group. Table 1 shows the comparison 
of demographic features and perinatal outcomes of two groups. 
In terms of age, BMI, gravidity and parity there was no 
statistically significant difference between groups (Table 1). 
Mean systolic (157.14±15.36 vs 113.21±6.55 mm/Hg, p < 
0.001) and diastolic blood pressures (95.71±8.35 vs 
73.21±5.47 mm/Hg, p < 0.001) were observed higher in case 
group than control group (Table 2). 

All laboratory results were statistically similar except for 
platelet count and BUN levels. Platelet count (265.75±80.54 vs 
225.25±66.77 x103/L, p = 0.045) and BUN level (35.42±33.81 
vs 57.60±31.32 mg/dl, p = 0.014) were higher in control group 
(Table 2). 

There was no difference between groups in terms of 
gestational age (39 vs 38 w, p = 0.234) and birth weight 
(3339.82±424.23 vs 3082.32±563.91 g, p = 0.059). 

Subfatin level of control group was found higher than case 
group and this difference was statistically significant 
(58.89±17.66 vs 31.85±16.58 ng/mL, p < 0.001). 

According to ROC analyzes; cutoff value of Subfatin level 
≤ 49.32 ng/mL with 78.6% sensitivity and 71.4% specificity 
was found significant for case group. AUC was calculated as 
0.872 (p < 0.001) (Fig.1). 

 

Table 1. Comparison of demographic features and perinatal outcomes of case and control groups 
  Control (n=28) Case (n=28) p value 
Age (years) 27.28±4.25 30.28±7.76 0.080 
BMI (kg/m2) 29.05±3.52 29.7±3.49 0.492 
Gravidity (n, range) 2 (1-6) 3 (0-6) 0.721 
Parity (n, range) 1 (0-5) 1 (0-4) 0.462 
Gestational age (week) 39 (37-40) 38 (37-39) 0.234 
Birth weight (gram) 3339.82±424.23 3082.32±563.91 0.059 
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Table 2. Comparison of clinical and laboratory results of case and control groups 
 Control (n=28) Case (n=28) p value 
Systolic Blood Pressure (mm/Hg) 113.21±6.55 157.14±15.36 <0.001 
Diastolic Blood Pressure (mm/Hg) 73.21±5.47 95.71±8.35 <0.001 
Hb (mg/dl) 10.96±3.66 11.13±3.87 0.860 
Platelet (x103/L) 265.75±80.54 225.25±66.77 0.045 
BUN (mg/dl) 57.60±31.32 35.42±33.81 0.014 
Creatinine (mg/dl) 4.28±1.11 3.41±3.6 0.229 
ALT (U/L) 12.96±11.98 20.82±29.61 0.199 
AST (U/L) 20.39±6.28 27.46±31.84 0.254 
Subfatin level (ng/mL) 58.89±17.66 31.85±16.58 <0.001 

 

 

 

Fig. 1. ROC curve for Subfatin (AUC=0.872, an optimal cutoff ≤ 
49.32, 78.6% sensitivity, 71.4%speficity) 

4. Discussion 
The mechanisms involved in the development of preeclampsia 
are not yet clearly understood. For this reason, studies are 
currently being conducted on numerous biomarkers for the 
detection and treatment of preeclampsia. In recent years, 
studies on the coexistence of plasma adipokines and 
preeclampsia have been conducted and have gained popularity 
(11-15).  

Adiponectin has a role in trophoblast proliferation, 
differentiation and invasion of the decidua and decidual 
angiogenesis. These are the major phases of placentation. Adu-
Gyamfi et al. found that while pregnancy get term adiponectin 
level physiologically decreases. According to this study, 
adiponectin takes role in placentation and protect from 
preeclampsia (18). Another study by Poston et al. relationship 
between adipokine, leptin, and preeclampsia were evaluated. 
Elevated levels of leptin in the blood have been shown to cause 
preeclampsia by increasing sympathetic nervous system 
activity (19). Similarly, Bawah et al, found that low 
adiponectin level and high levels of leptin, resistin and visfatin 
were found to be significant predictors of preeclampsia (20). 

Rao et al. compared the maternal serum adiponectin and leptin 
levels and their ratio between preeclamptic and normotensive 
women. They found that adiponectin-leptin ratio could be 
considered as a biomarker for preeclampsia (21). Based on 
these studies in the literature, in this study it was aimed to 
evaluate the relationship between subfatin, new adipokine, and 
preeclampsia. In preeclamptic women subfatin levels were 
found significantly lower than normotensive women and low 
levels of subfatin was found independent risk factor for 
preeclampsia. Low levels of subfatin which is effective in 
endothelial dysfunction may have a contribution to 
development of preeclampsia.  

Lee et al. found that in nondiabetic women subfatin levels 
were higher than newly diagnosed diabetic women (22). In a 
study by Dadmanesh et al. serum Subfatin levels were found 
lower in patients with coronary artery disease (CAD) and type 
2 diabetes compared to the control group (23). El-Ashmawy et 
al. found subfatin levels were low in Type 2 diabetic patients. 
(24). Contrastly, Chug et al.and AlKhairi et al. found that in 
subjects with type 2 DM blood Subfatin levels are increased 
compared to non-diabetic patients (25-26). In a recently 
published meta-analysis, there was no significant correlation 
between serum subfatin level and type 2 DM and CAD (27). 
AlKhairi et al. mentioned that impaired endothelial function 
and atherosclerosis may be related to subfatin level. Subfatin 
level may be the independent risk factor of Type 2 DM and 
also can be used as a marker for endothelial dysfunction. 

Fadai et al found that serum subfatin level was low and 
serum adhesion molecules level was high in diabetic women. 
In diabetic patients subfatin and vascular adhesion molecules 
showed a negative correlation. This reduction in subfatin level 
and its negative correlation with vascular adhesion molecules 
may suggest endothelial dysfunction in diabetic women (28). 

In patients with CAD, subfatin level was found lower than 
control group (23, 29). Yilmaz et al. evaluates the relation 
between subfatin level and acute myocardial infarction (AMI), 
subfatin levels were found significantly lower in non-ST 
elevated myocardial infarction than control group (30). This 
may be the result of relatively prolonged and permanent 
cellular injury in non-ST elevated myocardial infarction. 

There have been conflicting results about BMI and subfatin 
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level. Pellitero et al. showed that subfatin levels were found 
low in obese women (31). But in another study no correlation 
was found between subfatin level and BMI (22). In our study, 
groups were similar in terms of age and BMI and there was no 
relation between subfatin and BMI. 

One of the strengths of the study is subfatin level was 
investigated for the first time in preeclamptic women. 
Homogeneity of case and control groups in terms of 
influencing factors such as age and BMI is another strength. 
The main limitation of this study is that the number of patients 
in the kit study was kept to a minimum for economic reasons. 
Future studies which compare the first and second-third 
trimester subfatin levels and investigates its predictivity for 
preeclampsia and other diseases will shed light on the 
literature. 

Subfatin may play a role in endothelial dysfunction and 
may be involved in the pathophysiology of preeclampsia. 
According to this study, we suggest that subfatin, as a newly 
diagnosed adipokine, may be useful in predicting the 
development of preeclampsia in pregnant women. These data 
should be supported by studies with a large number of cases. 
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