
Systematic Review

Preeclampsia is a pregnancy hypertension complication 
that occurs in the second half of pregnancy, usually after 20 
weeks of pregnancy, and is associated with blood pressure 
and protein levels. Incidence of 2–8% in pregnancy across 
the globe makes it a cause of signi�cant maternal and 
peripartum mortalities and morbidities especially in 
developing countries [1]. The signi�cance of assessing 
preeclampsia is based on its serious consequences which 
include placental insu�ciency, fetal birth restriction, 
preterm birth, pregnancy termination, and maternal or fetal 
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fatalities [2]. It is therefore important to understand the 
processes involved in affecting the overall progress in the 
well-being of both the mother and her baby. In different 
countries, the occurrence differs, but it is high in Africa, 
Asia, and Latin America most likely attributed to economic 
reasons and poor health facilities [3]. In European 
countries and America, the prevalence of preeclampsia is 
relatively low, but remains a major public health problem, as 
2-5% of pregnancies are affected by it [4]. The condition 
has been linked to internal derangement characterized by 
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endothelial dysfunction, oxidative stress, immune 
maladaptation, poor placental development with resultant 
poor perfusion, and compromised fetal status [5]. The 
cause of preeclampsia is still not clear; however, both 
g e n e t i c  a n d  i m m u n o l o g i c a l  fa c t o r s  a s  w e l l  a s 
environmental predisposing factors are involved. Speci�c 
risk factors include chronic hypertension, diabetes, 
obesity, and an older maternal age, which predispose to 
internal pathophysiological derangements leading to this 
condition [6]. Adiponectin, a hormone secreted mainly by 
adipose tissue, is a potential novel biochemical marker 
related to preeclampsia, which has been discovered in 
recent years. Adiponectin has been characterized as an 
anti-in�ammatory, insulin-sensitizing, and vasodilation 
agent indispensable for the regulation of maternal 
metabolism and vasculature [7,8,9]. It has been proposed 
that weight loss or a change in the percentage of body fat 
can be used to predict the onset of mild and severe 
preeclampsia because adiponectin has a role in regulating 
insulin signalling and in�ammation and its circulating levels 
were linked to preeclampsia [10]. Adiponectin modulation 
of placental function and its potential implications for 
preeclampsia is the focus of our primary review. Placental 
dysfunction is well established in preeclampsia, although 
recent work has implicated adiponectin, which regulates 
p a t h w a ys  n e c e s s a r y  fo r  t r o p h o b l a s t  i n v a s i o n, 
angiogenesis, and nutrient transport, in preeclampsia 
mechanisms based on placental maladaptation [11] . 
Adiponectin is shown to regulate key signalling pathways: 
Mitogen-activated protein kinase/Signal transducer and 
activator of transcription 5 (MAPK/STAT5) and Vascular 
endothelial growth factor (VEGF) axes, critical for 
trophoblast proliferation and vascular development, as 
well as placental structure integrity [12]. We further 
categorized the adiponectin's signalling pathways 
documented to impact placental gene expression and 
function to  provide a  c learer  understanding of 
preeclampsia clinical relevance although this information 
remains limited to one study in our systematic review. 
Recent �ndings of regional and ethnic variation in 
adiponectin and its ability as a biomarker for adiponectin 
are reviewed and predictions are made about future 
performance in different populations. We also adjusted for 
confounders among maternal health factors including BMI, 
gestational diabetes, and other factors to clarify 
adiponectin's independent role in preeclampsia. Based on 
this synthesis of recent studies, adiponectin's regulatory 
mechanisms and signalling pathways may potentially 
become targets for early diagnosis and therapeutic 
intervention in preeclampsia to improve maternal and 
foetal health outcomes.
This study aims to systematically review the role of 
Adiponectin in the pathophysiology of preeclampsia with 
limited evidence on the role of placental gene expression, 
providing clinicopathological insights into its role in 
maternal and fetal health. 

M E T H O D S

The PRISMA guidelines for reporting were followed 
throughout the conduct of this study. It included 87 articles 
in English from the last 7 years (2017-2024). The papers 
included the following information, which was arranged 
systematically according to the inclusion criteria of 
PRISMA guidelines 2020: author name followed by year, 
country, sample population, factors and variables, study 
design, and references. Several search engines and public 
libraries were taken for fetching articles for our study.  The 
names included are PubMed, Science Direct, Springer Link, 
and search engine includes Google Scholar. The search 
was conducted using phrases such as Adiponectin, 
preeclampsia, placental gene expression, maternal health, 
fetal development, vascular function, and insulin 
resistance. We conducted a literature search using key 
phrases such as "Preeclampsia and adiponectin", 
"mechanistic role of adiponectin in preeclampsia" and 
"clinical studies on the role of adiponectin in preeclampsia". 
This search was conducted in abstracts and duplicate 
entries which were then �ltered systematically using 
speci�c inclusion and exclusion criteria. If the article was 
not pointing out the relation between adiponectin and 
preeclampsia, was not appropriate from a clinical or a 
pathophysiological aspect of preeclampsia and did not 
adhere to the appropriate methodologies such as clinical 
studies like prospective, randomized controlled trials 
(RCT), and cohort were excluded. Studies directly 
investigating the in�uence of adiponectin on preeclampsia 
pathophysiology, especially on placental function, fetal 
outcomes, and to some extent gene expression were 
emphasized as the inclusion criteria. Other considerations 
included BMI, gestational diabetes, or ethnic or regional 
differences. As a result of this rigorous selection, �fteen 
studies were selected for detailed analysis. 87 articles in 
total were downloaded from databases, 6 duplicates were 
removed and 81 were left for further study analysis. A total 
of 66 articles from the systematic review after full-text 
review and 15 were left which were sorted and used. 
PRISMA Work Flow for Filtering Out Articles Focusing On 
Inclusion and Exclusion Method. Initially, 87 Studies were 
taken according to abstract and title and relevancy. Total of 
6 duplicates were eliminated. only full-text articles that can 
be downloaded and read were screened. Finally, 15 studies 
were taken and sorted according to study type (Figure 1). 
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Table 1: A Systematic Review of the Literature for Articles 

Studies Identified Through
Databases

(n=87)

Studies Identified Through
Other Sources

(n=5)

Studies After Duplicates Removed

(n=81)

Studies Screened

(n=81)

Studies Excluded

(n=10)

Full Text Articles

(n=71)

Retrieved for Eligibility

Studies Included in

(n=15)

Qualitative Synthesis

Full Text Articles Excluded

(n=66)
With Reasons

Out of Scope (n=36)
Insufficient Data (n=20)

Were Not Researched Article
(n=10)

Figure 1: Filtering Out Articles Focusing on Inclusion and 
Exclusion Method

R E S U L T S

This study mainly reviewed papers that were cohort 
studies, prospective studies, controlled trials and 
preclinical trials (one study only) because these type of 
studies helps in understanding disease patterns, their risk 
factors, unique insights about conditions and potential and 
optimum treatments.  The studies in this review are taken 
from well-known public libraries for scienti�c research and 
search engines such as Google Scholar (80%), PubMed 
(10%) and Science Direct (10%), in line with PRISMA 

guidelines. Confounders like BMI, gestational diabetes, age 
of mother, and lifestyle characteristics including smoking, 
physical activity and socioeconomic status are found in 
most studies and were controlled in this study as well. 
These include prospective, cohort, case-control, RCTs and 
preclinical design to provide a substantial level of evidence 
regarding the association of Adiponectin in preeclampsia. 
The table presents the consideration of the effects of 
Adiponectin on placental function, gene expression, fetal 
outcome physical activity, and socioeconomic status) 
which are common in most studies and were adjusted to 
ensure accurate �ndings. The table re�ects a focus on how 
Adiponectin levels impact placental function, gene 
expression, and fetal outcomes. Results suggest that 
adiponectin and leptin levels as well as total antioxidant 
status (TAS) are pathologically signi�cant biomarkers of 
preeclampsia severity and adverse maternal outcomes. 
C o n s i s t e n t l y,  e l e v a t e d  l e p t i n  l e ve l s  a n d  l owe r 
adiponectin/leptin ratio were associated with increased 
oxidative stress, markers of in�ammatory responses and 
endothelial dysfunction all associated with placental 
insu�ciency. Reduced adiponectin levels had a speci�c 
effect on trophoblasts thus limiting placental development 
and fetal growth. In many cases, though 'elevated' for 
compensatory purposes in response to oxidative stress, 
TAS levels were insu�cient to quell the in�ammation-
driving complications such as Hemolysis, Elevated Liver-
enzymes, and Low Platelet-count (HELLP) syndrome and 
eclampsia. Together, these �ndings underscore the 
important roles of adipokines and oxidative balance in 
preeclampsia pathogenesis and could provide possible 
molecular and biomarker tools to aid early detection, and 
targeted treatment. Results of these studies [13-27] are 
shown (Table 1).

Reference

[13] Case-control

Study Design Population Key Findings Confounders Conclusions

70 pregnant women 
(32 with PIH,38 

healthy controls)

Adiponectin levels  were lower in 
the Pregnancy-induced

 hypertension (PIH) group,but not
 signi�cantly different 

from controls. Adiponectin
/Leptin levels were signi�cantly

 higher.

Body Mass Index
 (BMI(, gestational 

age, number of
 pregnancies, 

delivery method

High Adiponectin/
leptin levels in

 PIH women may 
predict the need for a

 caesarean section, 
while adiponectin
 levels were not a 

signi�cant marker.

[14] Case-control

Pregnant women:
 Control (n=59), 

Gestational 
Hypertension (n=55),
 Late (n=68) & Early

 (n=66)
 Preeclampsia 

groups

Elevated adiponectin, 
Malondialdehyde MDA, 

and Total antioxidant status
(TAS) levels were associated with

 adverse outcomes 
(e.g.,Hemolysis, Elevated Liver 
enzymes, Low Platelet count 

(HELLP) syndrome, 
eclampsia) in preeclampsia.

Adiponectin 
plays a protective role
 by counterbalancing

 in�ammation
 and endothelial dysfunction.

BMI, gestational age,
 renal function, 

pre-existing 
conditions like 

hypertension and 
diabetes

Elevated adiponectin
 and TAS are

 linked to adverse 
maternal outcomes

 in preeclampsia, 
possibly as 

compensatory 
mechanisms to
 in�ammation, 

oxidative stress,
 and endothelial 

damage.
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[15] Prospective Study

50 pre-eclampsia
 patients, 50 

normotensive
 controls

Lower adiponectin/leptin ratio and 
higher leptin levels in pre-eclamptic

 women. Predictive value of 
adiponectin/leptin ratio and 

leptin levels for pre-eclampsia 
diagnosis.

BMI, Obesity, 
Hypertension,Diabetes

Adiponectin/leptin
 ratio < 0.153 and 

leptin> 24.1 
ng/ml serve as 

potential biomarkers
 for pre-eclampsia

 diagnosis.

[16] Case-control 
Study (Cohort)

126 pre-eclampsia 
patients,297 

controls

Reduced adiponectin/leptin
 (A/L) ratio in the �rst trimester
 correlates with pre-eclampsia

. The A/L ratio serves as a better 
predictor of pre-eclampsia 

than either hormone 
individually.

BMI, Maternal 
metabolic syndrome

A lower A/L 
ratio in early

 pregnancy predicts 
pre-eclampsia; 

more effective than 
using adiponectin 

or leptin alone.

[17] Prospective Cohort
1,776 Pregnant 

women 
(multi-ethnic)

Decreased adiponectin levels
 lead to increased in�ammation 

and impaired metabolic pathways, 
linked with higher preeclampsia 

risk (AOR 1.45)

BMI, age, smoking,
 ethnicity

Dysregulation in 
adiponectin levels
 early in pregnancy

 increases 
preeclampsia risk,

 especially in certain 
ethnic groups.

[18] Prospective Cohort 1012 Preterm and
 term new-borns

Low cord adiponectin in preterm 
infants is linked to adipose

 tissue dysfunction and metabolic 
dysregulation, which may be 

associated with 
maternal preeclampsia

GA, birth weight,
 Black race, DM

Low adiponectin in
 new-borns, 

particularly in
 preterm births,may 

signal future 
metabolic 

dysfunction related 
to maternal

 preeclampsia.

[19]
Prospective, 

Case-control Study

166 pregnant women 
divided into groups
 based on BMI and

 Gestational diabetes
 mellitus (GDM) status

Serum adiponectin levels were lower
 in obesity and higher in preeclampsia, 
suggesting a role in its pathogenesis.

Obesity, GDM, 
hypertension

Adiponectin does not 
signi�cantly 

differentiate between
 pregnant women 

with or without 
GDM, but obesity 

complicates 
outcomes. 

Adiponectin's role
 in preeclampsia is 

suggested by
 its anti-in�ammatory

 effects.

[20] Prospective Study

60 preeclampsia
 women and 60
 normotensive

 controls

Adiponectin levels were 
insigni�cantly higher 

in the preeclampsia group. 
However, the leptin/adiponectin 
ratio was signi�cantly lower in 

preeclampsia women, suggesting an 
imbalance in adipokines.

Obesity, hypertension, 
diabetes

Adiponectin and 
leptin ratios can

 serve as biomarkers
 for preeclampsia, 
with altered ratios 
indicating adipose 
tissue dysfunction 
and in�ammatory 

processes.

[21] Case-control Study
90 Preeclampsia,100 

normotensive
 pregnant women

Adiponectin levels were 
signi�cantly lower in

 Preeclampsia pregnancies. 
Adiponectin, leptin, resistin, and 

visfatin are predictors of PE.

BMI, family history of 
diabetes, hypertension

Adiponectin and 
other adipokines

 are signi�cant 
predictors of PE. 

Controlling for 
confounders,

 adiponectin was
 the best predictor.

[22] Cohort Study

2503 pregnancies, 
including 93

Preeclampsia
 pregnancies, with 
normal, moderate, 
and severe obesity

In severely obese women, 
Preeclampsia is associated 

with lower adiponectin levels. 
Leptin was inversely associated 

with PE in severe obesity.

BMI, maternal age,
 smoking

Adiponectin is a 
signi�cant 

predictor of PE in 
obese women.

 Leptin levels are 
predictive only in 

severe obesity.
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Preeclampsia is a hypertensive disorder and a new onset of 

hypertension and proteinuria after 20 weeks of gestation. 

According to WHO, preeclampsia is a leading cause of 

maternal (and perinatal)  mortality and morbidity 

worldwide, with higher incidence and lower access to 

healthcare in developing regions, and contributes to 10 to 

15% of maternal deaths worldwide. The prevalence is 2–8 

per cent of pregnancies, with the highest prevalence in 

sub-Saharan Africa and South Asia. This disorder appears 

to be severe for both mother and fetus and may complicate 

with eclampsia, placental abruption, preterm birth, 

intrauterine growth restriction (IUGR) and mortality [27]. 

This review aimed to assess systematically the role of 

adiponectin in the pathophysiology of preeclampsia based 

on available supplemental evidence regarding the clinical 

and pathologic effects of adiponectin on fetal health. The 

review evaluated adiponectin's involvement in clinical and 

metabolic aspects of preeclampsia and its potential 

contribution to prevention and diagnosis while controlling 

for BMI and gestational diabetes. A variety of internal and 

external factors are inherent to the development and 

degree of preeclampsia. Within the context of the cell, 

oxidation stress, impairment of endothelium, and 

immunological dysfunction have been pointed out as the 

key players in this pathogenesis of the disease [28]. Human 

endothelium is central to the regulation of vascular 

resistance and its derangement results in some of the key 

D I S C U S S I O N

pathophysiological features observed in preeclampsia: 

vasoconstriction, in�ammation, and increased endothelial 

permeabil ity [29].  Moreover,  the distribution of 

preeclampsia by geographic location, race, and ethnicity 

shows that women of African origin are more likely to 

d eve l o p  p r e e c l a m p s i a  t h a n  w h i te  wo m e n  [ 3 0 ] .  

Adiponectin is a hormone mainly secreted from adipocytes 

with insul in-sensitizing,  anti- in�ammator y,  and 

vasodilator properties important for pregnancy-

associated metabolic and vascular control  [31]. 

Adiponectin, in the pathway of preeclampsia management, 

shows a protective effect regulating several actions which 

support the maintenance of placenta function as well as 

the effective and safe functioning of the maternal 

circulation. Despite this, many investigations have shown 

that adiponectin concentration is decreased in women 

with preeclampsia compared to normotensive pregnant 

women [32]. Such a decrease in adiponectin levels results 

in enhancing in�ammator y response, endothelial 

dysfunction and inhibition of angiogenesis, these 

processes provoke placental insu�ciency and adverse 

pregnancy outcomes in preeclampsia [33]. Adiponectin 

exerts most of its regulatory mechanistic function via two 

receptors, the AdipoR1 and AdipoR2, which in turn 

stimulate various signalling pathways that lessen 

in�ammation, improve cellular energy, fatty acid oxidation 

and glucose utilization through the AMP-activated protein 

[23] Retrospective Study

118 severe 
pre-eclampsia 

patients and
 90 controls

Serum adiponectin levels 
were negatively correlated with 

umbilical artery resistance/pulsatility
 indexes; lower adiponectin levels 

in severe pre-eclampsia may 
indicate poor placental function and 

adverse outcomes

Maternal age, body
 mass index, history 

of hypertension, 
kidney disease,

 diabetes

Umbilical artery 
Doppler combined 

with serum 
adiponectin levels 

can predict adverse 
pregnancy 

outcomes in severe 
pre-eclampsia.

[24] Case-control Study
52 pre-eclampsia

 patients, 30 normal
 pregnancies

Adiponectin downregulates 
p38 MAPK, activates STAT5, and 
controls trophoblast function in 

preeclampsia. Decreased 
adiponectin in 

pre-eclampsia correlates 
with abnormal placental function.

Age, Gestational 
age(GA), BMI, 

Urinary protein

Adiponectin regulates 
trophoblast function
 via the MAPK-STAT5 

pathway, playing a 
crucial role

 in the pathogenesis
 of pre-eclampsia.

Studies on Gene Pro�le Analysis

[25] Case-control
First-trimester 

pregnant women
 (126 PE cases,
 297 controls)

Lower adiponectin/leptin 
ratio suggests impaired insulin

 sensitivity,contributing to 
metabolic disturbances that can 

lead to preeclampsia

BMI, maternal insulin 
resistance (IR)

Adiponectin/leptin 
ratio is a predictive

 marker for 
preeclampsia, 

re�ecting underlying
 metabolic

 imbalances such as
 insulin resistance.

[26] Cohort Study

Pregnant women 
with GDM, 

Preeclampsia,
and combined
 Preeclampsia

 + GDM

Adiponectin levels were lower in
 Preeclampsia compared to controls, 

and higher in PE + GDM. PR3 
and placental proteins altered 

in PE and GDM.

Age, BMI,
 fasting glucose

Adiponectin is lower
 in PE and GDM,with 
placental changes 
showing systemic 

in�ammatory 
involvement.

Adam MEF et al.,
DOI: https://doi.org/10.54393/pjhs.v5i11.2398

Clinical-pathology of Adiponectin in Preeclampsia: Placental and Maternal Outcomes

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright © 2024. PJHS, Published by Crosslinks International Publishers
274



C o n  i c t s o f I n t e r e s t

All the authors declare no con�ict of interest.

S o u r c e o f F u n d i n g

The author received no �nancial support for the research, 

authorship and/or publication of this article.

A u t h o r s C o n t r i b u t i o n

Conceptualization: MA, SK, MZ

Methodology: MA, SK, MZ, AI, SHS. NA, EUH

Formal analysis: MA, SK, MZ

Writing review and editing: AI, SHS, NA, EUH

All authors have read and agreed to the published version 

of the manuscript

kinase (AMPK) pathway and enhance the insulin-sensitizing 

Peroxisome proliferator-activated receptor (PPAR) 

pathway and the anti-in�ammatory MAPK pathway [34]. 

Stimulation of these pathways also increases insulin 

tolerance, improves oxidative stress and has anti-

in�ammatory effects which are essential to compensate 

for altered-looking placental function. In preeclampsia, 

these pathways fail due to low adiponectin leading to 

dysfunction of trophoblasts and improper development of 

the placenta leading to restrictive fetal growth [35]. From 

the literature used, our review focuses on several works 

that investigate adiponectin on preeclampsia, as 

described in Table 1, many case-controls, cohort, as well 

as, prospective-based studies have shown a signi�cant 

inverse relationship between the levels of adiponectin and 

the probability and severity of preeclampsia. For example, 

a study identi�ed that low adiponectin concentrations 

were associated with severe preeclampsia and placental 

dysfunction [36], while one study established that although 

adiponectin was lower in women with Pregnancy-induced 

hypertension (PIH), leptin had better effectiveness index in 

predicting adverse outcomes [37]. In tandem, a study, also 

showed that a low ratio of adiponectin/leptin in the �rst 

trimester predicted preeclampsia in the second and third 

trimesters [38]. These results imply that it would be 

effective to screen adiponectin and leptin as biomarkers 

for preeclampsia in women and intervene before 

complications occur. This paper, however, has some 

limitations despite providing useful information on 

adiponectin mechanisms for preeclampsia diagnosis and 

review. First, the studies investigated in the current review 

have a wide variety of designs, sample sizes, and 

population characteristics. Some analyses involved 

selected ethnic groups or geographical areas, and thus 

could not be generalized to other communities. Moreover, 

not all contained the same comparison factors such as BMI, 

gestational diabetes and other metabolic problems while 

doing correlation analysis of adiponectin levels and 

preeclampsia risk. One more signi�cant drawback is that 

most data originated from observational or case-control 

trials; such research does not allow for establishing 

causality because of their susceptibility to bias. Cross-

sectional designs also restrict the examination of the 

temporal  associat ion between adiponectin  and 

preeclampsia occurrence. Last, it is also essential to 

mention that, although this review discusses several 

signaling pathways connected with adiponectin, there is a 

de�ciency of more extensive and focused investigations on 

the molecular mechanisms responsible for linking 

C O N C L U S I O N S

It was concluded that this review emphasizes the 

important pathophysiological role of adiponectin in 

preeclampsia and its relevance for maternal health and 

placentae function. The regulation of insulin sensitivity, 

in�ammation, and vascular health by adiponectin is thus 

an attractive biomarker for the early detection and 

potential therapeutic targeting of preeclampsia. 

Biomarkers such as the adiponectin/leptin ratio have 

predicted value and suggest that future interventions may 

be guided by these markers and improve pregnancy 

outcomes. Despite these promising associations, 

however, more research is required to clarify the 

molecular mechanisms by which adiponectin affects 

placental gene expression and to understand its broader 

implications in disparate populations. In addition, 

con�rmation of the utility of adiponectin-based 

diagnostics and treatments will depend on large-scale 

cohort studies involving multi-ethnic participants. Such 

an advance could considerably  accelerate the 

management of preeclampsia and thus improve the 

health, and survival, of both mothers and their children.

adiponectin with the dysfunction of the placenta. Lastly, 

this review gives a comprehensive understanding of how 

adiponectin modulates preeclampsia's pathophysiology by 

regulating placental gene expression and maternal blood 

vessel function. The information based on these pathways 

should be explored further; additionally, new approaches 

to using the properties of adiponectin should be sought in 

the future. In the same regard, there is a requirement for 

large sample, multi-ethnic cohort studies to con�rm the 

predictive utility of adiponectin and, the accompanied 

biomarkers across ethnic groups. 
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