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Abstract
Objective: This study evaluated the diagnostic performance of urinary adipsin as a 
potential biomarker for pre-eclampsia screening in a low-resource setting.
Methods: A case–control study was conducted involving 150 pregnant women classi-
fied into three groups: 50 healthy pregnancies, 50 high-risk pregnancies without pre-
eclampsia, and 50 pregnant women clinically diagnosed with pre-eclampsia. Urinary 
adipsin concentration was measured with a commercial sandwich ELISA kit. Linear 
regression was conducted to examine the relationship between urinary adipsin levels 
and pre-eclampsia risk, while receiver operating characteristic (ROC) curve analysis 
was used to assess the diagnostic performance of urinary adipsin.
Results: Urinary adipsin levels were significantly higher in pre-eclamptic women com-
pared to healthy controls and the high-risk group (1258.70 ± 342.88 ng/mg Cr vs. 
284.16 ± 24.04 ng/mg Cr and 305.15 ± 36.10 ng/mg Cr; P < 0.001). At a cutoff value 
of 750 ng/mg Cr, urinary adipsin demonstrated a good diagnostic performance, with 
a sensitivity of 83.6% and a specificity of 88.9%. Combining urinary adipsin with 
blood pressure measurements significantly improved the predictive performance 
(P < 0.001), with 96.7% sensitivity, 91.0% specificity, and an area under the curve 
(AUC) of 0.930. The combination of urinary adipsin, urine protein-to-creatinine ratio 
(uPCR), and blood pressure measurement further enhanced specificity (99.7%) with a 
sensitivity of 90.5% (AUC = 0.909).
Conclusion: Urinary adipsin showed high sensitivity, specificity, and predictive value 
in diagnosing pre-eclampsia. This highlights its potential as a non-invasive biomarker 
for pre-eclampsia screening in low-resource settings. Routine urinary adipsin assay 
and blood pressure monitoring could enhance early detection strategies and improve 
maternal and perinatal outcomes.

K E Y W O R D S
blood pressure, diagnostic performance, predictive value, pre-eclampsia, sensitivity, 
specificity, urinary adipsin, urine protein
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1  |  INTRODUC TION

Pre-eclampsia is a life-threatening hypertensive disorder of preg-
nancy that contributes significantly to maternal and perinatal mor-
tality worldwide.1 Clinically, it is defined as new-onset hypertension 
after 20 weeks of gestation together with maternal organ or placen-
tal dysfunction and proteinuria.2 It affects approximately 10% of 
pregnancies globally and accounts for nearly 14% of maternal and 
10%–25% of perinatal deaths.3 In Ghana, the prevalence ranges be-
tween 6.55% and 7.30%, making it a significant cause of both mater-
nal and neonatal mortality.4

Early identification of at-risk pregnant women is crucial for effec-
tive management and better pregnancy outcomes.5 However, cur-
rent screening methods in Ghana primarily relies on blood pressure 
measurements, proteinuria assessment, and routine blood chemistry 
parameters, which are often unreliable and non-specific. There is a 
strong need for a one-stop pre-eclampsia screening method, as the 
gold standard 24-h urinary protein quantification requires two visits 
and adds inconvenience to women who may have to travel long dis-
tances for maternity care.

Recent studies have highlighted the dysregulation of the com-
plement system in the pathogenesis of pre-eclampsia, with adipsin 
emerging as a promising biomarker.6 Adipsin, a serine protease in-
volved in the alternative complement pathway, plays a role in in-
flammation and immune regulation.7 Elevated adipsin levels have 
been associated with pre-eclampsia pathophysiology reflecting 
complement activation and placental dysfunction.8 Compared to 
serum-based markers, urinary adipsin offers a non-invasive and 
cost-effective option with potential applicability in resource-limited 
settings. This study therefore aimed to evaluate the sensitivity and 
specificity of urinary adipsin as a potential spot diagnostic biomarker 
for pre-eclampsia, as a standalone marker and in combination with 
spot urine protein and blood pressure measurements.

2  |  MATERIAL S AND METHODS

2.1  |  Study design and population

This study employed a case–control design to investigate uri-
nary adipsin levels in pregnant women. It was conducted at the 
Koforidua Polyclinic in the Eastern Region of Ghana from January 
2024 to February 2025. A total of 150 pregnant women were re-
cruited and categorized equally into three distinct groups: healthy 
controls (group 1), high-risk pregnancy without pre-eclampsia (group 
2), and clinically diagnosed pre-eclampsia (group 3). Pre-eclampsia 
was defined according to the International Society for the Study 
of Hypertension in Pregnancy (ISSHP) guidelines as new-onset hy-
pertension (systolic blood pressure ≥140 mmHg and/or diastolic 
blood pressure ≥90 mmHg) on two occasions at least 4 h apart after 
20 weeks of gestation together with either proteinuria (≥300 mg per 
24 h or urine protein-to-creatinine ratio [uPCR] ≥30 mg/mmol), or, in 
the absence of proteinuria, evidence of maternal organ dysfunction. 

The sample size was estimated using G*Power version 3.1 software, 
assuming effect size (f = 0.25), α = 0.05, and 80% power. This re-
sulted in a minimum requirement of 147 participants. Participants 
were selected using consecutive sampling, with eligible pregnant 
women recruited consecutively as they presented at the antenatal 
clinic or maternity unit during the study period.

2.2  |  Ethical approval

The study received ethical approval from the Committee on Human 
Research, Publications, and Ethics at Kwame Nkrumah University of 
Science and Technology (CHRPE/AP/1206/24).

2.3  |  Eligibility criteria

Pregnant women aged 18 years or older with gestational ages be-
tween 20 and 42 weeks were eligible to participate in the study. The 
pre-eclamptic group included both mild and severe cases who had 
no other comorbidities. High-risk pregnancy was defined as the ab-
sence of clinical pre-eclampsia at the time of enrolment alongside 
the presence of one or more of the following: family or personal his-
tory of pre-eclampsia, chronic hypertension (with or without pro-
teinuria), pre-existing or gestational diabetes mellitus, maternal age 
≥35 years, obesity (body mass index [BMI, calculated as weight in 
kilograms divided by the square of height in meters] ≥30), multiple 
gestation, renal disease and autoimmune disorders.

2.4  |  Sociodemographic and clinical data collection

A questionnaire was administered to each consented participant to 
collect sociodemographic data. A detailed medical history was ob-
tained by reviewing medical records.

2.5  |  Anthropometric and blood pressure 
assessments

Bodyweight and height were measured using an electronic scale 
(Garmin Index S2 Smart Scale) and a stadiometer (Seca 213, 
Leicester), respectively. Blood pressure measurements were ob-
tained using a digital sphygmomanometer (Sejoy DBP-6673B).

2.6  |  Ultrasound examination

All participants underwent transabdominal ultrasound on the same 
day as urine collection to assess placental location, fetal biometry, 
and gestational age using the SonoScape S11 Plus ultrasound system 
(SonoScape Medical Corp., Shenzhen, China). Gestational age was 
confirmed using first-trimester ultrasound scans for all participants. 
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    |  3OPOKU MENSAH et al.

The mean gestational age at the time of dating ultrasound was 
12.8 ± 1.6 weeks.

2.7  |  Sample collection and processing

Midstream urine samples (5–10 mL) were collected between 9:00 
and 11:00 a.m. during routine antenatal visits for both high-risk and 
normotensive participants. For the pre-eclamptic group, samples 
were taken at the time of diagnosis. All participants were between 
20 and 42 weeks of gestation.

Samples were collected by trained nurses, transported to the 
laboratory within 15–20 min, centrifuged at 342 g for 10 min, and 
stored at −80°C. Additionally, venous blood samples were obtained 
to measure fasting blood glucose (FBG) and glycated hemoglobin 
(HbA1c) to assess potential influences on adipsin expression related 
to metabolism and insulin sensitivity.9

FBG and HbA1c concentrations were analyzed using the 
Sysmex BX-4000 chemistry analyzer (Sysmex and DiaSys 
Diagnostic Systems, Germany) and the Quo-Lab HbA1c semi-
automated analyzer (EKF Diagnostics), respectively. Urine con-
centrations of protein and creatinine were measured using the 
Roche cobas c311 automated clinical chemistry analyzer (Roche 
Diagnostics, Germany).

2.8  |  Quantification of urinary adipsin

Urinary adipsin concentrations were measured using a commercial 
ELISA kit (Abnova Corporation, UK). Assay precision was assessed 
using low and high concentration quality control samples included in 
each run. To account for variability in urine dilution, urinary adipsin 
levels were normalized to urinary creatinine and expressed as nano-
grams of adipsin per milligram of creatinine (ng/mg Cr).

2.9  |  Statistical analysis

Data analyses were conducted using SPSS version 19 (SPSS Inc., 
Chicago, IL, USA). One-way analysis of variance (ANOVA) was used 

to compare urinary adipsin levels among groups while Pearson cor-
relation examined the relationship between urinary adipsin levels 
and clinical parameters. Linear regression analyses were performed 
to evaluate the association between urinary adipsin levels and pla-
centa position, adjusting for BMI, FBG, and HBA1c.

Multivariable logistic regression was used to assess the diag-
nostic performance of urinary adipsin as a standalone marker and 
in combination with blood pressure and urine protein-to-creatinine 
ratio. Receiver operating characteristic (ROC) analysis was used to 
evaluate sensitivity, specificity, and area under the curve (AUC) for 
each model. Additionally, a decision curve analysis was performed 
using R to evaluate the clinical benefit across threshold probabili-
ties for adipsin alone, blood pressure (BP) + uPCR, adipsin + BP, 
adipsin + uPCR, and adipsin + BP + uPCR. A P value of less than 0.05 
was considered statistically significant.

3  |  RESULTS

3.1  |  Baseline clinical characteristics

The BMI, maternal and gestational ages were similar across all 
three groups. However, both systolic blood pressure (SBP) and di-
astolic blood pressure (DBP) were significantly higher in the pre-
eclamptic group compared to both high-risk and healthy controls 
(P < 0.001 for both comparisons). SBP increased progressively 
across groups, with the highest values observed in the pre-eclamptic 
group (157.86 ± 15.28 mmHg), followed by the high-risk group 
(132 ± 10.32 mmHg) and healthy controls (111.13 ± 7.65 mmHg). 
Similarly, DBP was elevated in both the high-risk and pre-eclamptic 
groups (98.14 ± 7.07 mmHg and 98.44 ± 7.26 mmHg, respectively) 
compared to healthy controls (70.29 ± 10.75 mmHg) (Table 1).

Fasting blood glucose (FBG) and glycated hemoglobin (HbA1c) 
levels were significantly higher in pre-eclamptic women compared to 
both high-risk and healthy controls (P = 0.009 and P < 0.001, respec-
tively). Spot uPCR was also significantly higher in the pre-eclamptic, 
and high-risk groups compared to healthy controls (P = 0.003).

Urinary adipsin levels were significantly elevated in the pre-
eclamptic group compared to both high-risk and healthy con-
trols (P < 0.001). Pre-eclamptic women exhibited markedly higher 

TA B L E  1  Clinical characteristics of study participants.

Variables Group 1 (n = 50) Group 2 (n = 50) Group 3 (n = 50) P value

Maternal age (years) 29.11 ± 5.49 29.14 ± 5.02 30.91 ± 5.07 0.440

BMI 27.54 ± 4.03 26.12 ± 4.09 27.50 ± 5.30 0.317

Gestational age (weeks) 26.52 ± 4.13 27.82 ± 4.02 28.47 ± 5.83 0.201

SBP (mmHg) 111.13 ± 7.65 132 ± 10.32 157.86 ± 15.28 <0.001

DBP (mmHg) 70.29 ± 10.75 98.14 ± 7.07 98.44 ± 7.26 <0.001

Note: BMI, calculated as weight in kilograms divided by the square of height in meters. Group 1 = healthy controls, group 2 = high-risk group, group 
3 = pre-eclamptic group.
Abbreviations: BMI, body mass index; DBP, diastolic blood pressure; PE, pre-eclampsia; SBP, systolic blood pressure.
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4  |    OPOKU MENSAH et al.

urinary adipsin levels (1258.70 ± 342.88 ng/mg Cr) compared to 
high-risk (305.15 ± 36.10 ng/mg Cr) and healthy pregnant women 
(284.16 ± 24.04 ng/mg Cr), representing a 4.43 and 4.13-fold in-
crease compared to the healthy controls and the high-risk group, 
respectively (Table 2).

3.2  |  Correlation between urine adipsin levels with 
placenta location

A linear regression analysis was used to assess the impact of placenta 
location on adipsin production, adjusting for BMI, FBG, and HbA1c. 

TA B L E  2  Biochemical characteristics of the study participants.

Variables Group 1 (n = 50) Group 2 (n = 50) Group 3 (n = 50) P value

FBG (mmol/L) 5.40 ± 1.97 5.77 ± 1.02 6.93 ± 2.12 0.009

HbA1c (%) 5.15 ± 1.27 5.38 ± 0.96 6.07 ± 1.99 <0.001

uPCR (mg/g) 152.10 ± 1.07 362.35 ± 2.17 402.67 ± 4.06 0.003

Urine adipsin (ng/mg Cr) 284.16 ± 24.04 305.15 ± 36.10 1258.70 ± 342.88 <0.001

Note: Group 1 = healthy controls, group 2 = high-risk group, group 3 = pre-eclamptic group.
Abbreviations: FBG, fasting blood glucose; HbA1c, glycated hemoglobin; uPCR, urine protein-to-creatinine ratio.

TA B L E  3  Linear regression analysis of factors associated with adipsin levels.

Variables Coefficient (β) SE 95% CI t-value P value

Intercept 284.0 24.04 236.93–331.39 11.82 <0.001

Placenta location

Lateral 78.79 10.00 59.12–98.46 7.88 <0.001

Previa 48.79 8.00 33.07–64.51 6.10 <0.001

Posterior −20.99 7.00 −34.56–7.30 −3.00 0.040

BMI 1.2 0.50 0.2–2.20 2.40 0.155

FBG (mmol/L) 1.8 0.8 0.00–3.60 2.00 0.071

HbA1c (%) 2.0 0.5 0.80–3.20 43.33 0.018

Note: BMI, calculated as weight in kilograms divided by the square of height in meters.
Abbreviations: BMI, body mass index; CI, confidence interval; FBG, fasting blood glucose; HbA1c, glycated hemoglobin; SE, standard error.

F I G U R E  1  Relationship between urine adipsin levels and placenta location.
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The results indicated significant impact of placenta location on uri-
nary adipsin concentrations in pre-eclamptic pregnancies. Lateral 
and previa placenta locations were associated with significantly 
higher adipsin levels (P < 0.001), while posterior placenta location 
showed a significant decrease (P = 0.040). Lower adipsin levels were 
observed in posterior and anterior placenta positions compared to 
lateral and previa locations (Table 3, Figure 1).

3.3  |  Diagnostic performance of urinary adipsin

At a threshold of 750 ng/mg Cr, urinary adipsin demonstrated a 
good diagnostic performance, with a sensitivity of 83.6% and 
a specificity of 88.9% (Table  4). ROC analysis determined that 
756.89 ng/mg Cr was the optimal cutoff value, providing the best 
balance between sensitivity and specificity (Figure  2). Urinary 
adipsin outperformed both the “treat all” and “treat none” strat-
egies across a clinically relevant range of threshold probabilities 
(0.2–0.7) (Figure 3).

3.4  |  Diagnostic performance of combinations of 
urine parameters and blood pressure measurement

When urinary adipsin levels were evaluated alongside urine protein-
to-creatinine ratio, the combination showed a sensitivity of 76.2%, 
a specificity of 69.5%, and an AUC of 0.751. The diagnostic perfor-
mance improved significantly when urinary adipsin was combined 
with BP measurements (P < 0.001), resulting in a sensitivity of 96.7%, 
a specificity of 91.0%, and an AUC of 0.930.

Further enhancement in performance was observed with a 
three-parameter model comprising urinary adipsin, urine protein-
to-creatinine ratio, and blood pressure. This combination attained 
the highest specificity (99.7%), but its sensitivity was slightly lower 
at 90.5% compared to the adipsin and blood pressure combination 
(P < 0.001) (Table 5).

The combination of urinary adipsin, uPCR, and BP provided the 
highest net benefit across nearly all threshold probabilities when 
compared to the “treat all” or “treat none” strategies. The BP + uPCR 
and adipsin + BP models also showed appreciable net benefit. In con-
trast, the adipsin + uPCR model yielded lower net benefit than the 
“treat all” strategy (Figure 4).

4  |  DISCUSSION

This study recruited 150 pregnant women to evaluate urinary adip-
sin as a screening biomarker in low-resource settings. Participants 
were divided into three groups: 50 healthy controls (group 1), 50 
high-risk women without pre-eclampsia (group 2), and 50 women 
with pre-eclampsia (group 3).

Maternal age, BMI and gestational age were similar across all 
groups, minimizing confounding factors as reported by Howes 
et al.10 Our study found that women with pre-eclampsia had signifi-
cantly higher blood pressure and uPCR (P < 0.001), consistent with 
previous studies that indicate hypertension and proteinuria are indi-
cators of pre-eclampsia.11,12 This highlights the importance of rou-
tine blood pressure and urine protein monitoring during antenatal 
visits.13,14

Urinary adipsin levels were significantly higher in pre-eclamptic 
women compared to both healthy controls and the high-risk group 
(Table 2). This suggests that urinary adipsin could serve as a poten-
tial biomarker for pre-eclampsia. This is consistent with the study by 

TA B L E  4  Urine adipsin sensitivity and specificity at various cutoff points.

Cutoff (ng/mg Cr) Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC

650 57.1 55.2 31.6 78.0 0.610

700 74.8 36.8 29.9 80.0 0.715

750 83.6 88.9 81.3 90.0 0.870

800 61.9 71.3 43.8 82.8 0.707

850 58.7 52.9 31.1 78.0 0.611

Abbreviations: AUC, area under the curve; NPV, negative predictive value; PPV, positive predictive value.

F I G U R E  2  Receiver operating characteristic (ROC) curve for 
optimum performance of urinary adipsin.
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6  |    OPOKU MENSAH et al.

F I G U R E  3  Decision curve analysis for urine adipsin in screening for pre-eclampsia.

TA B L E  5  Performance of combination of urinary adipsin, urine protein and blood pressure.

Combinations Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC P value

uPCR + BP (mmHg) 81.4 62.9 48.1 90.8 0.691 0.191

Urine adipsin (ng/mg Cr) + uPCR 
(mg/g)

76.2 69.5 47.5 89.0 0.751 0.311

Urine adipsin (ng/mg Cr) + BP (mmHg) 96.7 91.0 64.7 97.7 0.930 <0.001

Urine adipsin (ng/mg Cr) + uPCR 
(mg/g) + BP (mmHg)

90.5 99.7 93.8 96.3 0.909 <0.001

Note: Cutoff for urine adipsin ≥756.89 ng/mg Cr, cutoff for uPCR ≥300 mg/g, cutoff for BP: Systolic blood pressure ≥140 mmHg or diastolic blood 
pressure ≥90 mmHg.
Abbreviations: AUC, area under the curve; BP, blood pressure; NPV, negative predictive value; PPV, positive predictive value; uPCR, urine protein-to-
creatinine ratio.

F I G U R E  4  Decision curve analysis of urinary adipsin, urine protein-to-creatinine ratio (uPCR) and blood pressure combinations for 
optimizing pre-eclampsia screening.

 18793479, 0, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1002/ijgo.70619 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [18/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



    |  7OPOKU MENSAH et al.

Wang et al.15 and supports the hypothesis that adipsin may play an 
important role in the pathophysiology of pre-eclampsia.16,17

This study found a significant association between placental 
location and urinary adipsin levels in pre-eclamptic pregnancies, 
with higher levels in lateral and previa placentas. This suggests that 
placenta orientation may influence function,18,19 possibly through 
altered uteroplacental blood flow and nutrient exchange.20 Lateral 
and previa placenta placements may impair oxygen or nutrient deliv-
ery,21 potentially affecting the synthesis or secretion of adipsin. This 
finding supports evidence that abnormal placental development 
contributes to pre-eclampsia severity.22,23

While our findings suggest an association between placenta ori-
entation and adipsin secretion, orientation was assessed only once 
in mid- to late pregnancy and may not reflect disease onset or bio-
marker release. Thus, causality cannot be inferred, and longitudinal 
studies with serial ultrasound and biomarker measurements are 
needed to elucidate this relationship further.

At a cutoff value of 750 ng/mg Cr and an optimal threshold of 
756.89 ng/mg Cr, urinary adipsin showed a clinically relevant accu-
racy, with sensitivity and specificity of 83.6% and 88.9%, respec-
tively. In contrast, Wang et  al. reported higher sensitivity (93.2%) 
and specificity (98.8%) using rapid test kits,15 likely reflecting differ-
ences in population, study design, cutoffs, and methodology.

Decision curve analysis showed that adding urinary adipsin to 
antenatal screening provided clinical benefit over “treat all” or “treat 
none” strategies. Adipsin performed well across a wide range of 
thresholds, and models combining it with BP and uPCR consistently 
offered the greatest net benefit.

The combination of adipsin, uPCR, and BP yielded the greatest 
net benefit. The BP + uPCR model provided a notable net benefit 
and aligns with current standard practices. However, its perfor-
mance was lower than that of the adipsin-inclusive triple model, 
suggesting that adding urinary adipsin enhances the existing 
screening tools. Similarly, the adipsin + BP model demonstrated im-
proved net benefit relative to the “treat none” strategy and outper-
formed the adipsin + uPCR model, indicating that blood pressure 
remains a strong anchoring variable in risk prediction models for 
pre-eclampsia.

Conversely, the adipsin + uPCR model underperformed, suggest-
ing that without BP measurement, this combination may be insuffi-
cient for effective clinical decision-making. These findings highlight 
the importance of multiparametric screening, with adipsin serving 
best as a complementary marker, particularly in low-resource set-
tings where 24-h urine collection may not be feasible.

Combining urinary adipsin with uPCR resulted in moderate diag-
nostic utility (76.2% sensitivity, 69.5% specificity, AUC 0.751), con-
sistent with findings from Bartel et al.,14 highlighting the limitations 
of using proteinuria as a sole diagnostic criterion for pre-eclampsia.14 
Urinary adipsin could offer additional value in a one-stop screening 
model in settings where 24-h urine collections or advanced labora-
tory testing are impractical.

When urinary adipsin was paired with blood pressure measure-
ment, the diagnostic performance significantly improved (sensitivity 

93.7%, specificity 80.0%, AUC 0.930). While UPCR and blood 
pressure alone provided good sensitivity (93.7%) and specificity 
(85.6%), the inclusion of urinary adipsin increased the specificity to 
99.7% while maintaining high sensitivity (90.5%). This incremental 
improvement is clinically relevant, particularly in minimizing false 
positives in settings where overdiagnosis can lead to unnecessary 
interventions. This indicates the synergy between urinary adipsin, 
reflective of inflammatory and complement system activation,24 
and elevated blood pressure, highlighting the multi-pathway nature 
of pre-eclampsia.25 Additionally, combining urinary adipsin, uPCR 
and blood pressure achieved an AUC of 0.909, with high specific-
ity (99.7%), demonstrating its potential for minimizing false posi-
tives. The observed AUC increase from 0.875 (BP + UPCR) to 0.909 
(BP + UPCR + adipsin) supports the additive diagnostic value of uri-
nary adipsin.

Despite these promising results, this study is not without limita-
tions. The findings are based on a single-center cohort, potentially 
limiting the generalizability of the results. Future research employ-
ing larger, multicenter cohorts and longitudinal study designs are 
needed to understand the changes in urinary adipsin levels over the 
course of pregnancy.

5  |  CONCLUSION

This study highlights the potential of urinary adipsin as a non-
invasive biomarker for detection of pre-eclampsia. Its correlation 
with hallmark clinical features such as proteinuria and hypertension 
emphasize its relevance in pre-eclampsia pathophysiology.

AUTHOR CONTRIBUTIONS
BOM, EA, LAF, BG and PPD contributed to conceptualization of the 
research idea, acquisition, analysis and interpretation of data. All au-
thors contributed to drafting of manuscript and approved the final 
manuscript.

FUNDING INFORMATION
This study did not receive any form of funding from commercial or 
public agencies.

CONFLIC T OF INTERE S T S TATEMENT
The authors declare no conflict of interest.

DATA AVAIL ABILIT Y S TATEMENT
The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

ORCID
Bismark Opoku Mensah   https://orcid.org/0000-0001-9787-6575 
Linda Ahenkorah Fondjo   https://orcid.
org/0000-0003-0252-3190 
Peter Paul Mwinsanga Dapare   https://orcid.
org/0000-0002-1209-0221 

 18793479, 0, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1002/ijgo.70619 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [18/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-9787-6575
https://orcid.org/0000-0001-9787-6575
https://orcid.org/0000-0003-0252-3190
https://orcid.org/0000-0003-0252-3190
https://orcid.org/0000-0003-0252-3190
https://orcid.org/0000-0002-1209-0221
https://orcid.org/0000-0002-1209-0221
https://orcid.org/0000-0002-1209-0221


8  |    OPOKU MENSAH et al.

R E FE R E N C E S
	 1.	 Dimitriadis E, Rolnik DL, Zhou W, et al. Pre-eclampsia. Nat Rev Dis 

Primers. 2023;9(1):1-22. doi:10.1038/s41572-023-00417-6
	 2.	 Fox R, Kitt J, Leeson P, Aye CYL, Lewandowski AJ. Preeclampsia: 

risk factors, diagnosis, management, and the cardiovascular im-
pact on the offspring. J Clin Med. 2019;8(10):1625. doi:10.3390/
JCM8101625

	 3.	 Bokuda K, Ichihara A. Preeclampsia up to date—what's going on? 
Hypertens Res. 2023;46(8):1900-1907. doi:10.1038/s41440-023-01323-w

	 4.	 Ahenkorah L. Metabolic syndrome, oxidative stress and putative 
risk factors amongst Ghanaian women presenting with pregnancy-
induced hypertension. 2009 [Online]. Accessed December 21, 
2024. https://​ir.​knust.​edu.​gh/​handle/​12345​6789/​164

	 5.	 Poon LC, Galindo A, Surbek D, et al. From first-trimester screen-
ing to risk stratification of evolving pre-eclampsia in second and 
third trimesters of pregnancy: comprehensive approach. Ultrasound 
Obstet Gynecol. 2020;55(1):5-12. doi:10.1002/UOG.21869

	 6.	 He Y d, Xu BN, Wang ML, et  al. Dysregulation of complement 
system during pregnancy in patients with preeclampsia: a pro-
spective study. Mol Immunol. 2020;122:69-79. doi:10.1016/J.
MOLIMM.2020.03.021

	 7.	 Wu X, Hutson I, Akk AM, et  al. Contribution of adipose-derived 
factor D/Adipsin to complement alternative pathway activation: 
lessons from lipodystrophy. J Immunol. 2018;200(8):2786-2797. 
doi:10.4049/JIMMUNOL.1701668

	 8.	 Ramanjaneya M, Diboun I, Rizwana N, et al. Elevated adipsin and 
reduced C5a levels in the maternal serum and follicular fluid during 
implantation are associated with successful pregnancy in obese 
women. Front Endocrinol (Lausanne). 2022;13:918320.

	 9.	 Wang J-S, Lee WJ, Lee IT, et al. Association between serum adipsin 
levels and insulin resistance in subjects with various degrees of glu-
cose intolerance. J Endocr Soc. 2019;3(2):403-410.

	10.	 Howards PP. An overview of confounding. Part 1: the concept and 
how to address it. Acta Obstet Gynecol Scand. 2018;97(4):394-399.

	11.	 Gunderson EP, Greenberg M, Sun B, et al. Early pregnancy systolic 
blood pressure patterns predict early-and later-onset preeclampsia 
and gestational hypertension among ostensibly low-to-moderate 
risk groups. J Am Heart Assoc. 2023;12(15):e029617.

	12.	 Lei T, Qiu T, Liao W, et al. Proteinuria may be an indicator of ad-
verse pregnancy outcomes in patients with preeclampsia: a retro-
spective study. Reprod Biol Endocrinol. 2021;19(1):1-8. doi:10.1186/
S12958-021-00751-Y/FIGURES/1

	13.	 Hurrell A, Webster L, Chappell LC, Shennan AH. The assessment of 
blood pressure in pregnant women: pitfalls and novel approaches. 
Am J Obstet Gynecol. 2022;226(2):S804-S818.

	14.	 Bartal MF, Lindheimer MD, Sibai BM. Proteinuria during pregnancy: 
definition, pathophysiology, methodology, and clinical significance. 
Am J Obstet Gynecol. 2022;226(2):S819-S834.

	15.	 Wang T, Zhou R, Gao L, Wang Y, Liu X, Zhang L. Clinical assessment 
of the specificity of an adipsin rapid test for the diagnosis of pre-
eclampsia. Hypertens Pregnancy. 2016;35(3):420-425. doi:10.1080/
10641955.2016.1178773

	16.	 Dare A, Chen S-Y. Adipsin in the pathogenesis of cardiovascular dis-
eases. Vasc Pharmacol. 2023;154:107270.

	17.	 Liu M, Luo X, Xu Q, et al. Adipsin of the alternative complement 
pathway is a potential predictor for preeclampsia in early preg-
nancy. Front Immunol. 2021;12:702385.

	18.	 Alakonda N Jr, Patil N, Yaliwal R, et al. A cross-sectional study to 
evaluate the impact of placental location on maternal and fetal out-
comes. Cureus. 2023;15(6):e40291.

	19.	 Jensen OE, Chernyavsky IL. Blood flow and transport in the human 
placenta. Annu Rev Fluid Mech. 2019;51(1):25-47.

	20.	 Armistead B, Johnson E, VanderKamp R, et al. Placental regulation 
of energy homeostasis during human pregnancy. Endocrinology. 
2020;161(7):bqaa076.

	21.	 Magee LA, Nicolaides KH, Von Dadelszen P. Preeclampsia. 
Obstet Gynecol Surv. 2022;77(11):641-643. doi:10.1097/01.
OGX.0000899472.90847.03

	22.	 Staff AC. The two-stage placental model of preeclampsia: an 
update. J Reprod Immunol. 2019;134–135:1-10. doi:10.1016/J.
JRI.2019.07.004

	23.	 Phipps EA, Thadhani R, Benzing T, Karumanchi SA. Pre-eclampsia: 
pathogenesis, novel diagnostics and therapies. Nat Rev Nephrol. 
2019;15(5):275-289. doi:10.1038/S41581-019-0119-6

	24.	 Sarween N, Drayson MT, Hodson J, et al. Humoral immunity in late-
onset pre-eclampsia and linkage with angiogenic and inflammatory 
markers. Am J Reprod Immunol. 2018;80(5):e13041.

	25.	 Pennington KA, Schlitt JM, Jackson DL, Schulz LC, Schust DJ. 
Preeclampsia: multiple approaches for a multifactorial disease. Dis 
Model Mech. 2012;5(1):9-18.

How to cite this article: Opoku Mensah B, Anim E, 
Ahenkorah Fondjo L, Gyan B, Dapare PPM. Diagnostic 
performance of urinary adipsin as a screening biomarker for 
pre-eclampsia. Int J Gynecol Obstet. 2025;00:1-8. 
doi:10.1002/ijgo.70619

 18793479, 0, D
ow

nloaded from
 https://obgyn.onlinelibrary.w

iley.com
/doi/10.1002/ijgo.70619 by N

IC
E

, N
ational Institute for H

ealth and C
are E

xcellence, W
iley O

nline L
ibrary on [18/11/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org//10.1038/s41572-023-00417-6
https://doi.org//10.3390/JCM8101625
https://doi.org//10.3390/JCM8101625
https://doi.org//10.1038/s41440-023-01323-w
https://ir.knust.edu.gh/handle/123456789/164
https://doi.org//10.1002/UOG.21869
https://doi.org//10.1016/J.MOLIMM.2020.03.021
https://doi.org//10.1016/J.MOLIMM.2020.03.021
https://doi.org//10.4049/JIMMUNOL.1701668
https://doi.org//10.1186/S12958-021-00751-Y/FIGURES/1
https://doi.org//10.1186/S12958-021-00751-Y/FIGURES/1
https://doi.org//10.1080/10641955.2016.1178773
https://doi.org//10.1080/10641955.2016.1178773
https://doi.org//10.1097/01.OGX.0000899472.90847.03
https://doi.org//10.1097/01.OGX.0000899472.90847.03
https://doi.org//10.1016/J.JRI.2019.07.004
https://doi.org//10.1016/J.JRI.2019.07.004
https://doi.org//10.1038/S41581-019-0119-6
https://doi.org/10.1002/ijgo.70619

	opoku.pdf
	Intl J Gynecology   Obste - 2025 - Opoku Mensah - Diagnostic performance of urinary adipsin as a screening biomarker for.pdf
	Diagnostic performance of urinary adipsin as a screening biomarker for pre-eclampsia
	Abstract
	1  |  INTRODUCTION
	2  |  MATERIALS AND METHODS
	2.1  |  Study design and population
	2.2  |  Ethical approval
	2.3  |  Eligibility criteria
	2.4  |  Sociodemographic and clinical data collection
	2.5  |  Anthropometric and blood pressure assessments
	2.6  |  Ultrasound examination
	2.7  |  Sample collection and processing
	2.8  |  Quantification of urinary adipsin
	2.9  |  Statistical analysis

	3  |  RESULTS
	3.1  |  Baseline clinical characteristics
	3.2  |  Correlation between urine adipsin levels with placenta location
	3.3  |  Diagnostic performance of urinary adipsin
	3.4  |  Diagnostic performance of combinations of urine parameters and blood pressure measurement

	4  |  DISCUSSION
	5  |  CONCLUSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT
	ORCID
	REFERENCES



