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Abstract: Background and Objectives: Preeclampsia (PE) is a major cause of adverse perinatal 

outcomes. Early diagnosis of pregnant women at risk of PE can facilitate disease prevention and 

management. However, the presence of different phenotypes of the disease complicates its 

prediction. In particular, the challenges in the early diagnosis of term PE cases necessitate research 

on PE prediction in the second and third trimesters. This study aims to examine the association 

between PE development and mid-trimester blood urea nitrogen (BUN), serum creatinine, and the 

BUN/creatinine ratio in pregnant women. Materials and Methods: This retrospective case-control study 

was conducted on women diagnosed with PE. Pregnant women who underwent routine biochemical 

blood tests between the 18th and 24th weeks of gestation and subsequently gave birth at our hospital 

between January 2022 and May 2023 were categorized into three groups. Accordingly, healthy 

women who had term deliveries were classified as Group 1 (150 cases), women diagnosed with PE 

were classified as Group 2 (58 cases), and those diagnosed with severe PE were classified as Group 3 

(44 cases). Results: There were no significant differences in age, gravidity, parity, body mass index, or 

gestational week at blood sampling between the patient and control groups (p > 0.05). When 

comparing the mean blood urea nitrogen, serum creatinine, and BUN/creatinine ratios, a significant 

difference was observed between the control group and those who developed PE (p = 0.001, p < 0.001, 

and p = 0.031, respectively). Univariate analysis revealed a significant association between BUN levels 

and PE development (OR 1.083; 95% CI, 1.031-1.139; p = 0.002). A stronger association was observed 

between serum creatinine levels and PE development (OR 112.344; 95% CI, 11.649-1083.416; p < 

0.001). However, no significant association was found between the BUN/creatinine ratio and PE in 

univariate analysis (OR 1.003; 95% CI, 0.979-1.028; p > 0.05). Mid-trimester BUN and serum creatinine 

levels were significantly higher in patients who developed PE and severe PE. The AUC value for the 

BUN parameter in predicting PE was 0.614 (AUC 0.614; 95% CI, 0.539-0.689; p = 0.002). A BUN cut-

off value of 16.2 mg/dL predicted disease development with a sensitivity of 52.9% and a specificity 

of 74%. Similarly, the AUC value for the serum creatinine parameter in predicting PE was 0.644 (AUC 

0.644; 95% CI, 0.574-0.751; p < 0.001). A serum creatinine cut-off value of 0.58 mg/dL was able to 

predict disease development with 37.2% sensitivity and 88% specificity. No significant AUC value 

was obtained for the BUN/creatinine ratio (p > 0.05). Conclusions: There is a positive correlation 

between elevated mid-trimester BUN and serum creatinine levels and the subsequent development 

of preeclampsia syndrome. 

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and 
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting 
from any ideas, methods, instructions, or products referred to in the content.

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 17 March 2025 doi:10.20944/preprints202503.1240.v1

©  2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202503.1240.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 12 

 

Keywords: blood urea nitrogen; mid-trimester biomarkers; preeclampsia; prediction; serum 

creatinine 

 

1. Introduction 

Preeclampsia (PE) is a multisystemic disease affecting 2–8% of pregnancies and is a leading cause 

of perinatal mortality and morbidity [1]. Gestational hypertension contributes to 14% of maternal 

deaths, and annually, 500,000 newborns die as a result of PE [2,3]. The pathophysiology of PE remains 

unclear, and there is still no effective treatment. Therefore, predicting and preventing the disease are 

important areas of research. Various biophysical and biochemical markers have been used to identify 

high-risk patients, and these markers have been found effective in detecting early-onset PE (before 

34 weeks). 

In 2020, a predictive model utilizing a multivariable Gaussian distribution incorporated 

maternal characteristics, mean arterial pressure measurement, uterine artery Doppler assessment, 

and biochemical parameters, including placental growth factor. This model detected 94% of early-

onset PE cases with a 10% false-positive rate (AUC 0.96, 95% CI, 0.94–0.98) [4].  Although this form 

of PE, which begins before 34 weeks of gestation, is associated with more severe disease 

characteristics, 80% of PE cases present after 34 weeks as late-onset PE. First-trimester predictive tests 

are insufficient for detecting term preeclampsia [5].  

Identifying patients at risk of developing PE in the second and third trimesters remains 

important, as it increases the opportunity for early diagnosis. Early diagnosis can lead to timely and 

appropriate management, thereby improving maternal and perinatal outcomes [6]. However, the 

strategy for predicting and preventing late-onset PE remains unclear, and current research suggests 

that patients should be screened for PE at 24, 28, 32, and 36 weeks of gestation [7,8]. Additionally, as 

gestational age advances, biomarkers become less relevant in identifying high-risk groups. 

Undoubtedly, the most significant impact of PE occurs in the kidneys, and PE is recognized 

worldwide as the most common glomerular disease [9]. Regardless of its form, the diagnostic criteria 

for PE include renal parameters such as proteinuria and/or elevated creatinine levels [10].  

Given PE's systemic impact, early warning signs related to kidney function may emerge during 

its progression. In our study, we investigated the mid-trimester blood urea nitrogen (BUN) and 

serum creatinine levels of pregnant women who developed PE and explored their potential role in 

predicting PE. 

2. Materials and Methods 

2.1. Patients 

This study was designed as a retrospective case-control study. The medical records of pregnant 

women who underwent routine biochemical blood tests between 18 and 24 weeks of gestation and 

subsequently gave birth at Elazig Firat University between January 2022 and May 2023 were 

retrospectively reviewed. Prior to data collection, the study received approval from the local ethics 

committee (Ethics Committee Approval Number: 2022/11-02) and permission from the provincial 

health directorate to access patient data. The control group consisted of healthy, normotensive 

women who delivered at term (≥37 weeks) and did not develop obstetric complications during 

pregnancy. These women were matched with those diagnosed with PE and severe PE based on age, 

gravidity, parity, and body mass index. Accordingly, the study groups were categorized as follows: 

Group 1 (150 cases) included healthy women who delivered at term, Group 2 (58 cases) consisted of 

women diagnosed with PE, and Group 3 (44 cases) comprised women diagnosed with severe PE. 

In 2013, the American College of Obstetricians and Gynecologists (ACOG) revised the diagnostic 

criteria for PE, with the latest update released in June 2020, finalizing the new classification principles 

[10]. The diagnostic criteria outlined in this guideline were used to identify patients with PE and 

severe PE. 
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According to these criteria, PE was diagnosed in women with previously normal blood pressure 

if, after 20 weeks of gestation, systolic blood pressure exceeded 140 mmHg or diastolic blood pressure 

exceeded 90 mmHg on at least two occasions at least four hours apart, with or without proteinuria, 

accompanied by at least one systemic finding. 

For severe PE diagnosis, the presence of systolic blood pressure >160 mmHg or diastolic blood 

pressure >110 mmHg, regardless of proteinuria, along with at least one systemic finding, was 

required. 

The proteinuria criteria used for diagnosis included at least one of the following: ≥300 mg 

proteinuria in a 24-hour urine sample, a protein/creatinine ratio >0.3, or ≥+1 proteinuria detected by 

dipstick testing in a spot urine sample. Systemic findings included thrombocytopenia (platelet count 

<100,000/mm³), renal insufficiency (serum creatinine >1.1 mg/dL or a baseline creatinine level at least 

twice the normal value in the absence of other renal diseases), hepatic dysfunction (elevated liver 

transaminases at least two times the upper normal limit), pulmonary edema, or the presence of 

cerebral or visual symptoms. 

Women with multiple pregnancies, chronic or gestational hypertension, obesity (BMI >30 

kg/m²), advanced maternal age (>35 years), smoking, kidney disease, diabetes mellitus, 

thrombophilia, or connective tissue disorders were excluded from the study. Additionally, patients 

using medication for any disease were also excluded from the study. Maternal demographic 

characteristics and other medical data were obtained from medical records. 

Laboratory data included renal function parameters, specifically blood urea nitrogen (BUN), 

serum creatinine, and the BUN/creatinine ratio measured between 18 and 24 weeks of gestation. 

2.2. Statistical Analysis 

Data were analyzed using IBM Statistical Package for the Social Sciences (SPSS) version 23. The 

normality of data distribution was assessed using the Shapiro-Wilk and Kolmogorov-Smirnov tests. 

The Chi-square test was used to compare categorical variables between groups. For comparisons of 

non-normally distributed data among three or more groups, the Kruskal-Wallis test was employed, 

followed by the Dunn test for multiple comparisons. 

Binary logistic regression analysis was performed to evaluate risk factors associated with 

preeclampsia, and the results were reported as odds ratios (ORs) with 95% confidence intervals (CIs). 

The sensitivity and specificity of different threshold values for each variable (BUN, serum creatinine, 

BUN/creatinine ratio) in detecting PE were calculated and presented as receiver operating 

characteristic (ROC) curves. 

Multivariable logistic regression analysis was applied to identify independent predictors of PE 

and severe PE, with results reported as odds ratios (ORs) and 95% confidence intervals (CIs). 

Continuous variables were expressed as mean ± standard deviation, and categorical variables were 

presented as counts (percentage). A p-value of <0.05 was considered statistically significant. 

3. Results 

Between January 2022 and May 2023, a total of 1,331 deliveries were recorded at Elazig Firat 

University. During this period, 119 patients were diagnosed with PE (8.9%), and 57 patients were 

diagnosed with severe PE (4.2%), as determined from hospital records. Among these, 58 pregnant 

women with preeclampsia who had available mid-trimester biochemical measurements were 

classified as Group 2, while 44 women diagnosed with severe PE were categorized as Group 3. The 

control group (Group 1) consisted of 150 healthy, term-delivering pregnant women who were 

matched and had accessible mid-trimester laboratory data. 

The gravidity and parity characteristics of the patients are presented in Table 1. There was no 

significant difference in gravidity and parity between the groups (p > 0.05). In Group 1, 72% of cases 

had a gravidity of 1, compared to 67.2% in Group 2 and 75% in Group 3 (p = 0.851). Regarding parity, 

82.7% of cases in Group 1, 77.2% in Group 2, and 79.5% in Group 3 had a parity of 0 (p = 0.907). 
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Table 1. Comparison of Gravidity and Parity Among Groups. 

  

Parameters  
Group 1 (%) Group 2 (%) Group 3 (%) Total (%) p value* 

Gravida (number)      

1 108 (72) 39 (67,2) 33 (75) 180 (71,4) 

0.851 2    27 (18) 13 (22,4)      6 (13,6)   46 (18,3) 

3    15 (10)   6 (10,3)      5 (11,4)   26 (10,3) 

Parity (number)      

0 124 (82,7) 44 (77,2) 35 (79,5) 203 (80,9) 

0.907 1   23 (15,3) 11 (19,3)   8 (18,2)    42 (16,7) 

2            3 (2) 2 (3,5) 1 (2,3)    6 (2,4) 

*: Chi-square test, frequency (%). 

A comparison of the obstetric and demographic data, as well as renal parameters of the patients, 

is presented in Table 2. 

Table 2. Comparison of Obstetric and Demographic Data Along with Renal Parameters Among Groups. 

 

Parameters     

  

Group 1 Group 2 Group 3 p* value 

GW (weeks) 

 

20,91±1,84 

 

20,84±1,83 

 

20,77±1,52 0,959 

21,00 (18,00 - 24,00) 21,00 (18,00 - 24,00) 21,00 (18,00 - 24,00) 

BMI (kg/m2) 

 

24,08±1,14 

 

24,15±0,97 

 

24,23±0,99 0,739 

24,10 (21,60 - 26,70) 24,15 (21,80 - 26,70) 24,15 (22,40 - 26,70) 

Age (years) 

 

27,05±4,47 

 

25,98±4,17 

 

26,45±5,21 0,299 

26,00 (18,00 - 34,00) 27,00 (19,00 - 32,00) 26,00 (18,00 - 34,00) 

Birth Week 

(weeks) 

 

38.20±1.30 

 

37.50±1.51 

 

31.33±2.95 0.002 

38.00 (38.00 - 40,00) 37.00 (36.00 – 40.00) 31.00 (28.00 – 37.00) 

BUN (mg/dL) 

 

14,91±4,47 

 

18,23±7,00 

 

16,01±5,95 0,001 

14,00 (8,00 - 34,32)a 18,00 (5,00 - 42,00)b 15,00 (8,00 - 41,00)ab 

Crea. (mg/dL) 

 

0,47±0,10 

 

0,53±0,14 

 

0,55±0,15 <0,001 

0,46 (0,31 - 0,95)a 0,50 (0,29 - 0,89)b 0,53 (0,32 - 1,00)b 

BUN/Crea. 

ratio 

 

32,26±9,69 

 

34,87±11,89 

 

29,52±9,21 0,031 

30,92 (14,00 - 72,22)ab 32,75 (7,58 - 61,54)a 28,87 (9,76 - 60,29)b 

*: Kruskal-Wallis test; GW: gestational week, BMI: body mass index, BUN: blood urea nitrogen, Crea: serum 

creatinine. Groups sharing the same letters indicate no significant difference; data are presented as mean ± 

standard deviation, with median (minimum–maximum) values given in the lower row. 

The mean gestational weeks at delivery for Groups 1, 2, and 3 were 38.20 ± 1.30, 37.50 ± 1.51, and 

31.33 ± 2.95, respectively (KW test: Group 1 vs. Group 2, p = 0.40; Group 1 vs. Group 3, p = 0.002; 

Group 2 vs. Group 3, p = 0.004). The median BUN values for Groups 1, 2, and 3 were 14.00, 18.00, and 

15.00, respectively. A significant difference in median BUN values was observed among the groups 

(p = 0.001), with the difference originating from the comparison between Group 1 and Group 2. The 
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median serum creatinine values for Groups 1, 2, and 3 were 0.46, 0.50, and 0.53, respectively. A 

significant difference in serum creatinine values was also observed among the groups (p < 0.001), 

with significant differences noted between Group 1 and Group 2, as well as between Group 1 and 

Group 3.  

Furthermore, a significant difference was found in the median BUN/creatinine ratio among the 

groups (p = 0.031). The median BUN/creatinine ratios for Groups 1, 2, and 3 were 30.92, 32.75, and 

28.87, respectively, with a significant difference between Group 2 and Group 3. However, no 

significant differences were found between the groups in terms of gestational week at blood 

sampling, BMI, or maternal age (p > 0.05). 

To evaluate mid-trimester BUN, serum creatinine, and BUN/creatinine values as potential risk 

factors for PE, binary logistic regression analysis was performed using both univariate and 

multivariate models. The univariate model showed that a one-unit increase in BUN levels is 

associated with a 1.08-fold increase in the risk of PE (p = 0.002). A rise in serum creatinine levels was 

associated with a 112.34-fold increased risk of PE (p < 0.001). In multivariate model 1 (excluding the 

BUN/creatinine ratio), a one-unit increase in serum creatinine levels was found to increase the risk of 

PE by 59.74 times (p = 0.001). In multivariate model 2, which included the BUN/creatinine ratio, no 

significant effect of any variable was found (p > 0.050). The odds ratio values with 95% confidence 

intervals for laboratory parameters are presented in Table 3. 

Table 3. Analysis of Risk Factors Affecting Preeclampsia. 

  

Univariate Multivariate 1 Multivariate 2 

 

OR (%95 CI)  
p value OR (%95 CI) p value OR (%95 CI) p value 

BUN (mg/dL) 

 

 

1,083 

(1,031 - 1,139) 

 

 

 

0,002 

 

 

1,05 

(0,996 - 1,108) 

 

 

 

0,069 

 

 

 

--- 

 

 

 

--- 

Crea. (mg/dL) 

 

 

112,344 

(11,649 - 1083,416) 

 

 

 

<0,001 

 

 

59,748 

(5,214 - 684,706) 

 

 

 

0,001 

 

 

 

--- 

 

 

 

--- 

 

 

BUN/Crea. 

ratio 

           

             1,003 

     (0,979 - 1,028) 

 

   0,818  

 

              --- 

 

      --- 

             

              

1,002 

      (0,978 - 

1,028) 

 

    0,845 

BUN: blood urea nitrogen, Crea: serum creatinine, OR: odds ratio, CI: confidence interval. 

For PE prediction, the area under the curve (AUC) value for BUN was 0.614, which was 

statistically significant (p = 0.002). Based on this, a BUN cut-off value of 16.2 mg/dL yielded a 

sensitivity of 52.94%, specificity of 74%, positive predictive value (PPV) of 58.06%, and negative 

predictive value (NPV) of 69.81%. The AUC value for serum creatinine was 0.644, which was also 

statistically significant (p < 0.001). With a serum creatinine cut-off value of 0.58 mg/dL, the sensitivity, 

specificity, PPV, and NPV were determined to be 37.25%, 88%, 67.86%, and 67.35%, respectively. No 

significant AUC value was obtained for the BUN/creatinine ratio (p = 0.936). The ROC analysis results 

for BUN, serum creatinine, and BUN/creatinine are presented in Table 4. 

Table 4. ROC Analysis Results of Renal Function Parameters. 

 

Parameters   
Cut-off value     AUC (%95 CI) P value Sensitivity (%) Specificity (%) PPV (%) NPV (%) 
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BUN (mg/dL) ≥16,2 0,614 (0,539 - 0,689) 0,002 52,94 74 58,06 69,81 

 

Crea. (mg/dL) 

 

 

≥0,58 

 

 

0,644 (0,574 - 0,715) 

 

 

<0,001 

 

 

37,25 

 

 

88 

 

 

67,86 

 

 

67,35 

 

 

BUN/Crea. 

ratio  

           

--- 

 

0,503 (0,429 - 0,577) 

 

0,936 

 

--- 

 

--- 

 

--- 

 

--- 

BUN: blood urea nitrogen, Crea: serum creatinine, AUC: area under the curve, PPV: positive predictive value, 

NPV: negative predictive value. 

A boxplot graph for serum creatinine values is shown in Figure 1. 

 

Figure 1. Boxplot graph of the creatinine parameter. n. number, G. group,  a, b and c show that there is a 

significant difference between the median values, p< 0.05, Kruskall Wallis variance analysis. 

The Receiver operating characteristic (ROC) curve for BUN, serum creatinine, and 

BUN/creatinine values is shown in Figure 2. 
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Figure 2. ROC curves for BUN, serum creatinine, and BUN/creatinine values. 

4. Discussion 

We demonstrated that mid-trimester BUN and serum creatinine levels were significantly 

elevated in patients who developed preeclampsia (PE). We also calculated cut-off values for mid-

trimester BUN and serum creatinine levels in patients at risk of developing PE. Additionally, we 

demonstrated that the BUN/creatinine ratio does not have a significant predictive value for PE. 

Our findings should be regarded as part of an ongoing search for predictive markers, in parallel 

with various biophysical and biochemical parameters that have been developed for preeclampsia 

(PE) prediction over the years. The etiology and pathogenesis of PE remain incompletely understood, 

involving multiple heterogeneous factors that contribute to its development, resulting in a highly 

variable clinical phenotype [11,12]. Clinically, PE may present as mild or severe and can have an early 

onset (before 34 weeks of gestation) or late onset (after 34 weeks). Additionally, it may be 

superimposed on chronic hypertension, and its phenotype can further vary based on the presence of 

fetal growth restriction and/or HELLP syndrome (hemolysis, elevated liver enzymes, low platelet 

count). This heterogeneity suggests that PE should be considered a syndrome rather than a single 

disease entity. Consequently, this complexity complicates the prediction, prophylaxis, and successful 

management of PE [12]. 

Although various theories have been proposed regarding the pathogenesis of PE, the most 

widely accepted model is the "two-stage model." According to this model, genetic, immunological, 

and acquired abnormalities contribute to inadequate remodeling of spiral arteries during early 

pregnancy, leading to impaired placental perfusion and resulting in placental ischemia (Stage 1). As 

pregnancy progresses, systemic endothelial dysfunction and vascular inflammation develop, leading 

to widespread and severe clinical manifestations (Stage 2) [13,14]. In Stage 1, starting from the 8th 

week of gestation, endovascular trophoblasts begin to replace maternal endothelial cells, allowing 

spiral arterioles to communicate with the intervillous space. This invasion progresses in a stepwise 

manner, reaching the myometrial segment of the spiral arteries after the 14th week of gestation [15]. 

By 20-22 weeks of gestation, endovascular and interstitial trophoblast invasion is completed and 

remains limited to the inner third of the myometrium. At this stage, interstitial trophoblast cells that 

fail to reach the perivascular space halt their migration [16]. Inadequate remodeling during this initial 

stage lays the foundation for PE. Various cytokines, growth factors, chemokines, and adhesion 

molecules have been identified as key players in this process, some of which are currently used as 
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biomarkers for disease prediction. In Stage 2, systemic endothelial dysfunction leads to oxidative 

stress and an imbalance involving vascular endothelial growth factor (VEGF), placental growth factor 

(PlGF), soluble fms-like tyrosine kinase-1 (sFlt-1), the renin-angiotensin-aldosterone system, and 

other inflammatory mediators, ultimately resulting in the clinical manifestations of PE [17]. Changes 

in serum levels of these factors are utilized in PE prediction. 

The cardiovascular and renal systems are the most affected by PE, with the presence of pre-

existing kidney disease increasing susceptibility to PE. PE has been identified as the most frequently 

studied glomerular pathology worldwide [9]. Normal pregnancy is characterized by fundamental 

physiological adaptations in renal function, which are altered in PE. During pregnancy, renal 

glomerular hyperfiltration occurs, facilitated by nitric oxide-mediated vasodilation induced by 

relaxin, leading to an approximately 80% increase in effective renal plasma flow [18]. Consequently, 

the glomerular filtration rate (GFR) increases by approximately 50%, resulting in a 0.4 mg/dL 

reduction in serum creatinine levels [19]. In normal pregnancy, serum creatinine levels typically 

range between 0.4 and 0.8 mg/dL, and a level of 1 mg/dL or higher is indicative of renal dysfunction 

in pregnant women [20]. Expanding upon this knowledge, our study identified a cut-off value of 0.58 

mg/dL for serum creatinine, beyond which the risk of PE development significantly increased (AUC 

0.644, 95% CI, 0.574-0.751, p<0.001). Similarly, elevated blood urea nitrogen (BUN) levels (cut-off 16.2 

mg/dL) were also associated with an increased risk of PE, albeit with a lower predictive accuracy 

(AUC 0.614, 95% CI, 0.539-0.689, p=0.002). 

Each year, PE accounts for approximately 70,000 maternal deaths and 500,000 neonatal deaths 

worldwide [21]. Moreover, women who have experienced PE remain at an increased risk of 

developing chronic hypertension, end-stage renal disease, stroke, metabolic syndrome, and cognitive 

impairments later in life. Additionally, children born to mothers with PE are at higher risk of 

neurodevelopmental disorders, hypertension, diabetes, and coronary artery disease [22,23]. 

Therefore, identifying asymptomatic women at high risk for PE is of paramount importance. Once 

diagnosed, treatment primarily consists of antihypertensive therapy, magnesium sulfate for seizure 

prophylaxis in severe cases, and ultimately, the timely termination of pregnancy remains the only 

definitive intervention. 

Currently, the most effective screening approach relies on a combination of maternal history-

based risk factors, mean arterial pressure (MAP), uterine artery pulsatility index (UtA-PI), and PlGF, 

performed during the first trimester. Initiation of low-dose aspirin prophylaxis before the 16th week 

of gestation has been shown to reduce the incidence of preterm PE by 62%. However, this screening 

method is not yet optimal. While it has a high detection rate for early-onset PE (90%) and preterm PE 

(75%) with a 10% false-positive rate, its accuracy drops significantly for term PE (41%) [24]. Although 

highly effective for early-onset PE, it should be noted that approximately 80% of PE cases present as 

late-onset PE [12]. Consequently, efforts to refine prediction models for later stages of pregnancy are 

ongoing. Second-trimester screening methods are less well-established but generally involve 

extending first-trimester screening parameters. A 2016 study including 7,748 singleton pregnancies 

assessed maternal risk factors, MAP, UtA-PI, and PlGF between 19-24 weeks, yielding detection rates 

of 99%, 85%, and 46% for PE developing before 32 weeks, before 37 weeks, and at term, respectively, 

with a 10% false-positive rate [25]. These results highlight the persistent challenge in accurately 

predicting term PE, emphasizing the need for further research. In the third trimester, individualized 

risk assessment models have demonstrated superior performance compared to the sFlt-1/PlGF ratio 

alone [26]. A prospective study conducted in 2022 involving 29,677 pregnancies reported that 

screening at 35-37 weeks using maternal risk factors, MAP, UtA-PI, and PlGF detected PE with a 

sensitivity of 79% (AUC 0.923) at a 10% false-positive rate [8]. Another study in 2022 evaluated 1,014 

pregnancies diagnosed with gestational hypertension between 23-35 weeks, demonstrating that an 

sFlt-1/PlGF ratio exceeding 40 pg/mL predicted severe PE development within two weeks with 94% 

sensitivity, 75% specificity, 65% positive predictive value, and 96% negative predictive value [27]. 

Regardless of whether it is used in general screening or during the second and third trimesters, 

no single predictive marker is sufficient for PE detection. This is due to the complex, multifactorial 
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nature of PE, which remains incompletely understood. Consequently, research continues to identify 

potential biochemical and biophysical markers that can enhance prediction models. This has led to 

the development of "combined models," integrating multiple markers to improve predictive accuracy 

[24]. A single-marker approach yields limited results; for example, a model based solely on maternal 

risk factors detects early PE, late PE, and gestational hypertension with detection rates of 89.2%, 93%, 

and 85%, respectively, but with a high false-positive rate of 64.1% [28]. Similarly, using uterine artery 

pulsatility index alone detects early-onset PE at a rate of 77% and late-onset PE at 27%, with a 10% 

false-positive rate [29]. 

In studies predicting early-onset preeclampsia (PE) using placental growth hormone (PlGH), the 

detection rate was 72% with a 10% false-positive rate. However, when maternal serum pregnancy-

associated plasma protein-A (PAPP-A), mean arterial pressure (MAP), and uterine artery pulsatility 

index (UtA-PI) were also included, the detection rate increased to 96% [30]. A meta-analysis 

evaluating MAP as a predictive marker for PE reported an AUC of 0.76 (95% CI, 0.70-0.82) [31]. In 

our study, BUN showed a modest predictive power for PE with an AUC of 0.614 (p=0.002), a cut-off 

value of 16.2 mg/dL, and a sensitivity of 52.9% with a specificity of 74%. Although its sensitivity is 

relatively low, its specificity is acceptable. Creatinine demonstrated slightly stronger predictive 

capability, with an AUC of 0.644 (p<0.001), a cut-off value of 0.58 mg/dL, a sensitivity of 37.2%, and 

a specificity of 88%. While the specificity is high, the low sensitivity indicates that creatinine alone is 

insufficient for identifying all cases of PE. Additionally, the BUN/creatinine ratio did not yield a 

significant AUC value (p>0.05), indicating that it is not a useful biomarker for PE prediction. 

We acknowledge that in a syndrome as heterogeneous as PE, utilizing only a few markers may 

not yield definitive predictive results. However, if these parameters are incorporated into combined 

predictive models in future studies, they may contribute to improving PE detection rates. 

Furthermore, blood urea nitrogen (BUN) and serum creatinine levels, which reflect renal function, 

are routinely used clinical parameters that do not require specialized biochemical assay kits for 

measurement. They are inexpensive, widely available, and easily accessible. From this perspective, 

these markers could provide a cost-effective and practical window for PE prediction without 

imposing additional financial burdens. 

Our study has several strengths. First, since it was conducted on patients presenting to our clinic, 

the entire study process was under our control. The same clinical researchers diagnosed PE according 

to clinical and laboratory guidelines, ensuring consistency across different phenotypes. To ensure 

reliability, we followed standardized laboratory measurement protocols and adhered to ACOG 

diagnostic criteria. Additionally, all laboratory assessments were performed in accordance with the 

standards set by the Ministry of Health’s biochemistry laboratory. From this perspective, the studied 

parameters were analyzed using standardized and shared laboratory equipment, enhancing the 

reliability of the results. One of the key strengths of our study is its focus on BUN and creatinine, 

which are cost-effective and widely available clinical parameters, making them accessible for routine 

screening. 

Nevertheless, our study also has some limitations. First, the study population was limited to 

patients from a single city, indicating a need for larger sample sizes in future research. Moreover, the 

retrospective nature of the study highlights the necessity for further prospective investigations in this 

field. Additionally, our study evaluated all PE cases collectively, without stratifying them based on 

severity or gestational age at onset. For these reasons, our study should be considered preliminary, 

and new, more comprehensive studies should be planned to further investigate these findings. 

Our findings present a hypothetical perspective on second-trimester prediction of preeclampsia. 

To validate our results, larger multicenter studies should be planned. Additionally, further research 

should include diverse patient populations with different racial and socioeconomic backgrounds to 

enhance the generalizability of the findings. 

5. Conclusion 
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We demonstrated that mid-trimester blood urea nitrogen (BUN) and serum creatinine levels are 

elevated in cases that develop preeclampsia. Future research should explore multimodal prediction 

models, prospective validation, and stratification based on PE phenotypes to enhance the clinical 

utility of these biomarkers. 
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The following abbreviations are used in this manuscript: 

PE        Preeclampsia 
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CIs        Confidence intervals  

ROC    Receiver operating characteristic  
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PPV     Positive predictive value  
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