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Circulating chemerin levels in preeclampsia: Sk
a systematic review and meta-analysis
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Abstract

Background Preeclampsia (PE) is a new-onset pregnancy-specific disorder with a high prevalence that leads to over
70 000 maternal and 500 000 foetal fatalities worldwide each year. The level of chemerin, a newly identified adipokine,
is increased in diabetic and obese patients. Currently, there are several studies describing the relationship between

maternal circulating chemerin levels and PE. Therefore, this study aimed to assess their association in pooled samples.

Methods Four databases were systematically searched to identify potential studies that reported circulating
chemerin levels in PE and normal pregnancy groups. Standardized mean differences (SMDs), 95% confidence intervals
(Cls), and 95% prediction intervals (Pls) were calculated using a random-effects meta-analysis. The probability of
heterogeneity was also investigated by sensitivity analysis, subgroup analysis, and meta-regression.

Results Thirteen studies in 11 articles with a total of 860 PE patients and 1309 women with normal pregnancies

met the inclusion criteria. The results of the meta-analysis revealed that circulating chemerin, which levels in PE
patients were considerably higher than those in controls (SMD=1.39, 95% Cl: 1.02, 1.77,95% PI: -0.07, 2.86). Moreover,
sensitivity analysis determined that the outcomes of the overall pooled results were not affected after the elimination
of any study. Notably, subgroup analysis demonstrated a similar expression pattern irrespective of geographic
location, severity, timing of sampling, and sample size. Last, there were no factors that significantly impacted the
overall estimate, according to meta-regression.

Conclusions This meta-analysis is the first to assess circulating chemerin levels in PE patients. The findings indicate
that circulating chemerin levels may be a potential marker to diagnose PE.
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Introduction

Preeclampsia (PE) is a new onset pregnancy-specific
disorder that occurs after 20 weeks of gestation with an
estimated incidencerate of 3-5%, characterized by hyper-
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intrauterine growth restriction, preterm birth, and intra-
uterine death if not promptly treated [3]. In addition,
the long-term effects of PE are a higher risk of future
cardiovascular disorders in mothers and their offspring
[4—6]. The placenta is involved in the pathogenesis of
PE, so delivery of the placenta may be the only effective
treatment [7]. Although the pathogenesis of PE remains
obscure, there is growing evidence that its clinical symp-
toms are exacerbated by insufficient spiral artery remod-
elling, resulting in placental hypoxia, immune activation,
the generation of proinflammatory cytokines, reduced
levels of proangiogenic factors, and elevated levels of
antiangiogenic factors [8].

Despite the existence of a gold standard for the diag-
nosis of PE, the discovery of several biomarkers in eas-
ily accessible samples (such as blood and urine samples)
can enhance the early diagnosis and prediction of PE, as
well as provide insights into its pathogenesis [9]. At pres-
ent, numerous evidence-based guidelines for PE recom-
mend the utilization of angiogenic biomarkers, of which
the most thoroughly studied is the soluble fms-like tyro-
sine kinase-1 (sFlt-1) / placental growth factor (PIGF)
ratio. For patients with a clinical diagnosis of PE, the ratio
can assist in more accurate diagnosis or classification,
and a ratio<38 can be utilized to predict the short-term
absence of illness [10, 11]. However, there is no single
biomarker that can accurately predict or diagnose PE,
and consequently, further exploration of other reliable
biomarkers is warranted to intervene early in the devel-
opment of the disease and improve pregnancy outcomes.

Adipokines are autocrine and paracrine molecules
that are secreted by adipose tissue and execute various
biological functions. Chemerin, a novel adipokine, ini-
tially linked to psoriasis, is now known to be involved
in inflammation, adipogenesis, angiogenesis, and energy
metabolism [12, 13]. Numerous prospective studies have
established a substantial positive correlation between
various diseases and chemerin levels independent of
established risk factors, such as cardiovascular disease
and colorectal cancer [14, 15]. In PE patients, chemerin
appears to inhibit trophoblast migration, invasion, tube
formation and disrupt trophoblast lipid metabolism [16,
17]. Hence, it was hypothesized that circulating chemerin
levels in pregnant women may be associated with the
development of PE and may be a convenient and cost-
effective screening and diagnostic biomarker.

Under such circumstances, several studies have evalu-
ated the expression of circulating chemerin in normal
pregnancy and PE groups. According to the group’s
review of the literature, no previous meta-analyses have
quantitatively summarized the relationship between
chemerin and PE. In this study, a systematic review of
original research was conducted to incorporate recent
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data from studies on chemerin and elucidate the relation-
ship between this special biomarker and PE.

Methods
This study was registered in PROSPERO (No:
CRD42023430965).

Search strategy

Two researchers (Y Yin and S Xie) independently
searched English databases, including PubMed, Embase,
Web of Science, and Cochrane Library, for articles pub-
lished up to Sep 4, 2023. The following retrieval terms
were employed to access relevant data: ((“Pre-Eclamp-
sia” [MeSH] OR preeclampsia OR PE OR “Hyperten-
sion, Pregnancy-Induced” [MeSH] OR “hypertensive
disorders of pregnancy” OR “gestational hypertension”)
AND chemerin). The specific search strategy is shown
in Supplemental Table 1. Moreover, the references of the
selected articles were manually screened to avoid omis-
sions. Any discrepancies were resolved by arbitration
with a third researcher (Q Xu).

Inclusion and exclusion criteria

Observational studies assessing the relationship between
chemerin levels and PE were eligible for inclusion in this
study.

The inclusion criteria were as follows: (1) articles pub-
lished in peer-reviewed journals that reported on cir-
culating chemerin levels in PE and normal pregnancy
groups; (2) articles published in English; and (3) studies
in which PE (both mild and severe PE) was diagnosed
based on generally accepted guidelines, where mild PE
was defined as PE without severe features, and severe
PE was defined as PE with at least one severe features
(blood pressure over 160/110 mmHg, thrombocytopenia,
impaired liver function, renal insufficiency, pulmonary
oedema, new-onset headache not accounted for by alter-
native diagnoses, and visual disturbances); and studies in
which PE have been described based on the timing of dis-
ease onset: early-onset PE occurring <34 weeks’ gestation
and late-onset PE occuring >34 weeks’ gestation [18, 19].

The exclusion criteria were as follows: (1) reviews,
commentaries, or conference abstracts; (2) studies of PE
superimposed on other medical conditions; and (3) cel-
lular or animal studies without clinical data.

Data extraction

Two researchers (Y Yin and L Liao) screened the articles
by the inclusion and exclusion criteria. First, by reading
the titles and abstracts, duplicates and totally irrelevant
studies were eliminated. Subsequently, the full texts
were read, and eligible studies were included. Disagree-
ments were resolved by Q Xu. The following data were
extracted: first author, publication year, country, study
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design, specimen type, detection method, classifica-
tion of PE, measurement before or after PE diagnosis,
gestational weeks at sampling, sample size, chemerin
concentration, maternal age, body mass index (BMI),
sensitivity, specificity, cut-off values, and area under the
curve (AUC).

Quality assessment

The quality of the selected studies was evaluated using
the ROBINS-E tool [20]. Quality assessment was per-
formed independently by Y Yin and H Chen, and dis-
crepancies were resolved by arbitration with a third
researcher (Q Xu). Seven domains were covered: (1) bias
due to confounding; (2) bias in selecting participants in
the study; (3) bias in exposure classification; (4) bias due
to departures from intended exposures; (5) bias due to
missing data; (6) bias in outcome measurement; (7) bias
in the selection of reported results. In addition, the over-
all credibility of evidence was assessed using the GRADE
approach [21].

Statistical analysis

Statistical analyses were conducted using Stata 15.0
(StataCorp LP, College Station, TX, USA). Variables are
presented as the meantstandard deviation (SD) and
summary measures are presented as standardized mean
differences (SMDs) with 95% confidence intervals (Cls)
and 95% prediction intervals (PIs). Data expressed as the
median and range or interquartile range (IQR) were con-
verted to the mean+SD [22, 23]. The majority of stud-
ies reported two subgroups, namely mild and severe PE
subgroups [24-26], and they were combined so that each
study could contribute a single effect size estimate [27].
The formulae were as follows:

Mean = (NIM1 + N2M2)/(N1 + N2)
. (N1 = 1)SD12 + (Ny = 1)SDy” + [ (My” + My” — 2M, My)
R N+ Ny —1

(N=sample size, M=mean of the group)

Higgins’ I-square test based on Cochrane’s Q was used
to assess statistical heterogeneity among the included
studies, and an I value of >50% was regarded to indi-
cate significant heterogeneity. The random-effects model
(DerSimonian and Laird) was applied in this study [28].
Sensitivity analysis was used to identify sources of het-
erogeneity. Publication bias was examined qualitatively
by funnel plot and quantitatively by Egger’s test, Begg’s
test, and the trim and fill method. Subgroup analysis was
conducted based on geographical location, PE severity,
timing of sampling, and sample size to explore possible
sources of heterogeneity. Meta-regression was performed
on the geographical location, timing of sampling, and
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sample size. A P value<0.05 was considered statistically
significant.

Results

Study selection

Ninety-nine articles were identified through the search
strategy. After removing duplicates, 52 articles remained.
Twenty-three articles were subsequently excluded by
reading the titles and abstracts, largely owing to the stud-
ies being reviews, commentaries, or conference abstracts.
After retrieval of the articles, 18 articles were subse-
quently excluded from the remaining 29, chiefly due to
the presence of other medical conditions (n=6) and cel-
lular or animal experiments without available clinical
sample data (n=12). Ultimately, 11 articles were included
in the study [24-26, 29-36] (Fig. 1).

Study characteristics

Across the 13 studies in the 11 articles, a total of 2169
participants were included, among whom 1309 had nor-
mal pregnancies and 860 had PE patients (Table 1). In
terms of geographic locations, 9 studies were conducted
in Asia, 2 were conducted in Oceania, 1 was conducted
in Europe, and 1 was conducted in Africa. In 2 of the 13
studies, blood samples were collected before the diagno-
sis of PE. Three studies evaluated the accuracy (sensitiv-
ity, specificity, and cut-off) of circulating chemerin levels
in distinguishing pregnancies with PE from normal preg-
nancies, one of which yielded results before diagnosis. In
addition, 2 studies only reported AUCs. Based on ROB-
INS-E tool, one study had a serious risk of bias, and the
rest of the studies were evaluated to have a moderate risk
of bias (Supplementary Table 2). The GRADE approach
suggested that this meta-analysis had very low credibility
of the overall evidence due to the observational nature of
the study, serious risk of bias, serious inconsistency, and
other plausible confounding (Supplementary Table 3).

Synthesis of results

A meta-analysis was performed on the 13 studies using
the random effects model, and the pooled results revealed
that circulating chemerin levels were significantly higher
in the PE group than in the control group (SMD=1.39,
95% CI: 1.02, 1.77, 95% PI: -0.07, 2.86). Nevertheless, het-
erogeneity was high (I?=90.5%, P<0.001) (Fig. 2).

Sensitivity analysis and publication bias

Sensitivity analysis uncovered that the outcomes of the
overall pooled results were not affected by the elimina-
tion of any study, indicating that the results were robust,
and consequently, no studies were excluded (Fig. 3). The
presence of publication bias was determined qualitatively
by visualizing the funnel plot, which was asymmetric
(Fig. 4). Similarly, the Egger’s test quantitatively validated
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Fig. 1 Flowchart of study selection

the asymmetry of the funnel plot (P=0.01). However, the
Begg’s test did not suggest a presence of publication bias,
and there may be other reasons for the asymmetry of the
funnel plot (P=0.428). Following this, no additional stud-
ies were imputed through the trim and fill method. As
a result, the research revealed that the summary mean
effect was likewise robust to the risk of publication bias.

Subgroup analysis and meta-regression

Subgroup analysis was performed based on geographi-
cal location, disease severity, timing of blood collection,
and sample size. Circulating chemerin levels were sig-
nificantly increased in both the Asian and non-Asian
subgroups with PE compared with the normotensive
group of pregnant women (Asia: SMD=1.59, 95% CI:
1.08, 2.10, 95% PI: -0.27, 3.45, =93.6%, P<0.001; Oth-
ers: SMD=0.98, 95% CI: 0.72, 1.25, 95% PI: 0.41, 1.56,
P=0.0%, P=0.789) (Fig. 5). A total of 6 studies classified
patients in the PE group as having either mild or severe
PE, and one study included only severe PE patients. Sub-
group analysis results stratified by disease severity also
showed a significantly higher circulating chemerin level

in the PE group (mild PE: SMD=1.45, 95% CI: 0.58,
2.33, 95% PI, -1.74, 4.65, ’=94.4%, P<0.001; severe
PE: SMD=2.78, 95% CI: 1.85, 3.70, 95% PIL: -0.49, 6.04,
P=92.3%, P<0.001) (Fig. 6). Moreover, subgroup analy-
sis validated that circulating chemerin levels in the PE
group were higher irrespective of the timing of sampling
(i.e., before or after PE diagnosis) (before PE diagno-
sis: SMD=1.41, 95% CI: 1.00, 1.83, ’=55.2%, P=0.135;
after PE diagnosis: SMD=1.40, 95% CI: 0.96, 1.84, 95%
PI: -0.24, 3.04, =91.2%, P<0.001) (Fig. 7). For the sub-
groups with sample size<100 and >100 participants,
the circulating chemerin levels were signifcantly higher
than those in healthy individuals (sample size<100:
SMD=1.53, 95% CIL: 0.94, 2.12, 95% PIL -0.51, 3.56,
=85.9%, P<0.001; sample size>100: SMD=1.26, 95%
CL 0.76, 1.77, 95% PIL -0.55, 3.08, ’=92.9%, P<0.001)
(Fig. 8).

Regarding the subgroup analysis between PE patients
and controls, the definite source of heterogeneity was
regrettably not identified. Thereafter, a meta-regres-
sion was performed according to the location, timing of
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Study %
ID SMD (95% Cl) Weight
Stepan(2011) 0.91 (0.43, 1.39) 7.79
Al-Refai(2012) 1.66 (1.07, 2.25) 7.29
Duan(2012) 0.69 (0.35, 1.02) 8.33
Xu(2014) 1.60 (1.27, 1.93) 8.34
Turgut(2015) 3.53(2.74,4.33) 6.38
Wang(2015) 1.89 (1.36, 2.42) 7.57
Cetin(2017) 2.28 (1.83,2.73) 7.91
Murad(2020) 1.32(0.87, 1.77) 7.90
Tan(2022) 1.16 (0.61, 1.71) 7.47
Bartho(2023)(1) 0.85 (0.27, 1.42) 7.37
Bartho(2023)(2) 0.90 (0.23, 1.56) 6.96
Bartho(2023)(3) - 1.17 (0.72, 1.62) 7.91
Chen(2023) E 0.61 (0.45, 0.78) 8.79
Overall (I-squared = 90.5%, p = 0.000) Q 1.39(1.02, 1.77) 100.00
with estimated predictive interval E (-0.07, 2.86)
NOTE: Weights are from random effects analysis E

-4.I33 0 4.;33

Fig. 2 Forest plot of circulating chemerin levels in preeclampsia patients compared to controls
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Fig. 3 Sensitivity analysis

Fig. 4 Funnel plot of the variance in circulating chemerin levels for the
visual identification of publication bias
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Study %
ID SMD (95% CI)  Weight
Others !
Stepan(2011) —— 0.91 (0.43, 1.39) 7.79
Bartho(2023)(1) —— 0.85(0.27, 1.42) 7.37
Bartho(2023)(2) —— 0.90 (0.23, 1.56) 6.96
Bartho(2023)(3) —- 1.17 (0.72, 1.62) 7.91
Subtotal (I-squared = 0.0%, p = 0.789) : 0.98 (0.72, 1.25) 30.03
with estimated predictive interval : (0.41, 1.56)
Asia :
Al-Refai(2012) —— 1.66 (1.07, 2.25) 7.29
Duan(2012) —— 0.69 (0.35, 1.02) 8.33
Xu(2014) - 1.60 (1.27, 1.93) 8.34
Turgut(2015) ; —— 3.53(2.74,4.33) 6.38
Wang(2015) —— 1.89 (1.36, 2.42) 7.57
Cetin(2017) | —— 2.28 (1.83, 2.73) 7.91
Murad(2020) —— 1.32 (0.87, 1.77) 7.90
Tan(2022) — 1.16 (0.61, 1.71) 7.47
Chen(2023) - 0.61 (0.45, 0.78) 8.79
Subtotal (I-squared = 93.6%, p = 0.000) {\/ 1.59 (1.08, 2.10) 69.97
with estimated predictive interval : (-0.27, 3.45)
Overall (l-squared = 90.5%, p = 0.000) <;> 1.39 (1.02, 1.77) 100.00
with estimated predictive interval : (-0.07, 2.86)
NOTE: Weights are from random effects anglysis :

T T

-4.33 0

Fig. 5 Subgroup analysis stratified by geographical location

sampling, and total sample size; both failed to detect the
source of heterogeneity (Table 2).

Discussion

The ongoing search for biomarkers for the early diagno-
sis and prediction of PE has garnered extensive attention
[37]. Studies comparing the levels of circulating chemerin
in PE patients and controls have grown in frequency dur-
ing the past few years. Although previous studies have
evaluated the role of adipokines in PE via systematic
reviews or summarized the pathophysiology of chemerin
levels in PE in narrative reviews, the present study is
the first to investigate the relationship between circulat-
ing chemerin levels and PE via a meta-analysis [38, 39].
Despite all studies reporting higher circulating chemerin

levels in the PE group, a meta-analysis is also needed,
given that the confidence intervals of random-effects
models tend to be wide, and positive findings may also
be misinterpreted as negative findings [40]. Although the
moderate to high methodological quality of the studies
and the trim and fill method showed robust results, het-
erogeneity between studies remained high. Conversely,
sensitivity analysis demonstrated that none of the stud-
ies significantly altered heterogeneity. Despite multiple
subgroup analyses, the levels of heterogeneity remained
high for most groups and the 95% PIs were wide for all
measures, indicating high variability in the circulating
chemerin levels in future studies.

It is reasonable to assume that the elevated circulating
chemerin levels that were observed are attributable to a
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Study %
ID SMD (95% CI) Weight
Mild PE
Al-Refai(2012) - 1.16 (0.54,1.79) 7.78
Duan(2012) - : 0.26 (-0.11,062) 8.11
Xu(2014) - ! 1.12(0.70,1.55) 8.04
Wang(2015) - 205(1.41,269) 7.75
Cetin(2017) 1 —— 3.69(3.01,437) 768
Murad(2020) - 0.58 (0.09, 1.07) 7.96
Subtotal (l-squared = 94.4%, p = 0.000¥ \/} 1.45(058,2.33) 47.32
with estimated predictive interval : (-1.74, 4.65)
Severe PE :
Al-Refai(2012) | —— 375(264,485) 685
Duan(2012) -, 1.43(0.92,1.95) 7.93
Xu(2014) e 230(1.80,2.79) 796
Wang(2015) | —— 3.28(2.48,407) 747
Cetin(2017) —— 269(2.11,327) 7384
Murad(2020) E —<— 558 (451,665 6.92
Bartho(2023)(2) — 090 (0.23,156) 7.70
Subtotal (l-squared = 92.3%, p = 0.000) :</\ 278 (1.85,3.70) 5268
with estimated predictive interval : : (-0.49, 6.04)
Overall (I-squared = 94.6%, p = 0.000) <\/ 2.15(1.46,2.85) 100.00
with estimated predictive interval . (-0.65, 4.96)
NOTE: Weights are from random effects analy$is E

T T

-6.65 0

Fig. 6 Subgroup analysis stratified by disease severity

rise in chemerin synthesis. The chemerin level decreases
after birth, indicating its placental origin [41, 42]. Circu-
lating chemerin levels have been established to increase
during pregnancy, exhibiting similar characteristics to
other factors and adipokines known to favour proin-
flammatory conditions [43]. Unfortunately, the majority
of studies were conducted over a wide sampling period,
and hence, gestational weeks can only be extrapolated
as a potential source of heterogeneity. It has been shown
that chemerin is not only involved in the development of
PE by affecting the migratory and invasive abilities of tro-
phoblast cells but also promotes trophoblast pyroptosis
and inflammation [44]. In addition, chemerin has been
shown to be potentially implicated in endothelial cell-
induced nitric oxide signalling [24]. Therefore, both adi-
pose tissue and placenta are hypothesized to be essential

6.65

sources of circulating chemerin and thus are implicated
in the development of PE.

As is well documented, gestational weight gain dur-
ing pregnancy and prepregnancy BMI are risk factors for
PE [45]. High BMI predisposes the body to pathologies
such as glucolipid metabolism disorders, inflammatory
responses, and insulin resistance, which have also been
reported to facilitate the development of PE [46]. Indeed,
some studies did not include BMI-matched normal preg-
nancies; thus, this may also be a source of heterogeneity.
However, Xu et al. [32] described that BMI and serum
chemerin levels are independent predictors of PE. The
stepwise regression analysis of another study showed
that chemerin levels were not correlated with BMI [31].
Therefore, the relationship among BMI, serum chemerin
levels, and PE remains to be elucidated.
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Study %
ID SMD (95% CI)  Weight
After PE diagnosis |
Stepan(2011) —0—5 0.91 (0.43, 1.39) 7.79
Al-Refai(2012) —— 1.66 (1.07, 2.25) 7.29
Duan(2012) - 0.69 (0.35, 1.02) 8.33
Turgut(2015) : ——— 3.53(2.74,4.33) 6.38
Wang(2015) —— 1.89 (1.36, 2.42) 7.57
Cetin(2017) | i 2.28 (1.83,2.73) 7.91
Murad(2020) —— 1.32 (0.87,1.77) 7.90
Tan(2022) —— 1.16 (0.61, 1.71) 7.47
Bartho(2023)(1) - 0.85(0.27, 1.42) 7.37
Bartho(2023)(2) — 0.90 (0.23, 1.56) 6.96
Chen(2023) - 0.61 (0.45,0.78) 8.79
Subtotal (I-squared = 91.2%, p = 0.000) <> 1.40 (0.96, 1.84) 83.75
with estimated predictive interval : (-0.24, 3.04)
Before PE diagnosis :
Xu(2014) e 1.60 (1.27, 1.93) 8.34
Bartho(2023)(3) —— 1.17 (0.72, 1.62) 7.91
Subtotal (I-square@ =552%p =013~ - - - < > =-=-==-=---~- 2> 1.41(1.00, 1.83) 16.25
Inestimable predictive distribution with <3 sfudies ! : (-,-)
Overall (l-squared = 90.5%, p = 0.000) <;> 1.39 (1.02, 1.77) 100.00
with estimated predictive interval : (-0.07, 2.86)
NOTE: Weights arle from random effects arjalysis ! |

-4.33 0

Fig. 7 Subgroup analysis stratified by timing of sampling

Considering that only 3 studies reported the diagnostic
value of circulating chemerin levels, no analyses of test
accuracy were performed. In the only predictive study
conducted in the first trimester, a serum chemerin level
greater than 183.5 ng/mL was predictive of the risk of
PE, with a sensitivity and specificity of 87.8% and 75.7%,
respectively [32]. In addition, two other studies reported
the diagnostic value of circulating chemerin after the
diagnosis of PE. PE was diagnosed with 95.5% sensitivity
and 95.7% specificity when the maternal serum chemerin
level was greater than 252.0 ng/mL [25]. Another study
reported that elevated serum chemerin levels (>228.5 ng/
mL) had a sensitivity of 89.3% and specificity of 94.1%
for the diagnosis of PE; >380.9 ng/ml had a sensitivity of
93.9% and specificity of 100% for the diagnosis of severe

4.33

PE [26]. As more multicentre studies with large samples
become available in the future, the sensitivity and speci-
ficity of circulating chemerin levels can be further pooled
to demonstrate its diagnostic and predictive value for PE.

Strengths and limitations

The present study is the first to investigate the relation-
ship between circulating chemerin levels and PE via a
meta-analysis. In addition, this study covered a diverse
population, and subgroup analysis showed similar
expression patterns regardless of geographic location,
severity, and timing of sampling The present study pos-
tulates that circulating chemerin levels are a promis-
ing potential biomarker for the prediction and diagnosis
of PE. The current study also has some limitations that
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Study %

ID SMD (95% CI)  Weight
Sample size <100 E

Stepan(2011) —— 0.91(0.43,1.39) 7.79
Al-Refai(2012) —— 1.66 (1.07,2.25) 7.29
Turgut(2015) : —— 3.53(2.74,4.33) 6.38
Wang(2015) i 1.89 (1.36, 2.42) 7.57
Tan(2022) —— 1.16 (0.61, 1.71) 7.47
Bartho(2023)(1) — 0.85(0.27,1.42) 7.37
Bartho(2023)(2) —a— 0.90 (0.23, 1.56) 6.96
Subtotal (I-squared = 85.9%, p = 0.000) < 1.53 (0.94, 2.12) 50.83

with estimated predictive interval (-0.51, 3.56)

Sample sizez100

Duan(2012) - 0.69 (0.35, 1.02) 8.33
Xu(2014) —— 1.60 (1.27, 1.93) 8.34
Cetin(2017) | —— 2.28 (1.83,2.73) 7.91
Murad(2020) —— 1.32(0.87,1.77) 7.90
Bartho(2023)(3) —— 1.17 (0.72, 1.62) 7.91
Chen(2023) s 0.61 (0.45,0.78) 8.79
Subtotal (l-squared = 92.9%, p = 0.000) ¢ 1.26 (0.76, 1.77) 49.17

with estimated predictive interval (-0.55, 3.08)

o

Overall (l-squared = 90.5%, p = 0.000)
with estimated predictive interval

1.39 (1.02, 1.77) 100.00
(-0.07, 2.86)

NOTE: Weights are from random effects anplysis !
T

-4.33 0 4.33

Fig. 8 Subgroup analysis stratified by sample size

Table 2 Meta-regression analysis of the effects on preeclampsia

patients and normal pregnancies should be acknowledged. First, most of the included stud-

ies were retrospective, and no causal relationship could

Covariates Coefficients Stan- 95%Cl P
dard value be inferred between circulating chemerin levels and PE.
Error This study can only draw a conclusion about the correla-
Sample size -0.734 0505 (-1.876, 0.180 tion between chemerin and PE. If scholars need to fur-
0.408) ther study whether chemerin is involved in the etiology
Timing of sampling 0653 0665 (0851, 0351 and pathogenesis of PE, basic research and cohort study
2158) should be conducted. Second, the heterogeneity between
Location 0956 0500 5258)7' 0088 studies was high, and neither subgroup analysis nor

meta-regression was able to identify its sources. In the
subgroup analyses regarding mild and severe PE, there
was a mild reduction but still high heterogeneity between
the two groups (I?=94.4% and 92.3%) compared to the
overall heterogeneity (I*=94.6%), and caution should be
taken in this result. The high heterogeneity could be due

Cl: Confidence interval



Yin et al. Lipids in Health and Disease (2023) 22:179

to the inherent differences in each participant that would
affect their circulating chemerin levels according to the
extent of adjustment for age, BMI, parity, and other con-
founding factors. It is possible that further inclusion of
additional studies in the future may help to identify to
sources of heterogeneity. Third, the gestational trimes-
ter of patients during blood sample collection was not
reported in three studies, and hence the source of hetero-
geneity was not explored. Indeed, some studies reported
prepregnancy BMI of pregnant women, whereas others
reported the postpregnancy BMI; thus, the source of het-
erogeneity could not be determined. Last, the mean and
SDs were estimated from the median, IQR, and range
using the methods recommended by two research teams,
which, despite being previously employed, could poten-
tially have compromised these results [22, 23].

Conclusions

The current meta-analysis highlighted that circulating
chemerin levels are higher in pregnancies with PE than
in normal pregnancies. Circulating chemerin levels were
elevated in patients with PE even when measured before
or after PE diagnosis. The above data supports the use of
circulating chemerin as one of several potential biomark-
ers for future models that divide pregnancies into PE
patients and health controls and predict the future pro-
gression of PE patients. However, the cause-and-effect
relationship between chemerin levels and PE remains to
be further investigated, with large-scale studies needed
to determine the underlying potential molecular mecha-
nisms and benefits of circulating chemerin levels in the
prediction and diagnosis of PE, as well as to determine
cut-off values for risk stratification in clinical practice.
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