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Introduction

Asprosin is a newly identified glucogenic adipokine generated 
by the proteolytic cleavage of the C-terminal region of the 
fibrillin-1 (FBN1) gene product and secreted from white adipose 
tissue during fasting [1]. Asprosin has been shown to play a dual 
role in the regulation of energy homeostasis by stimulating hepatic  

 
glucose production and increasing appetite through the activation 
of agouti-related peptide (AgRP) neurons in the hypothalamus [2]. 
Since its discovery, accumulating evidence has demonstrated that 
circulating asprosin levels are elevated in pathological conditions 
associated with obesity, type 2 diabetes mellitus, and insulin 
resistance. In recent years, increasing attention has been paid to 
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Background: Asprosin is a fasting-induced glucogenic adipokine that has recently been implicated in reproductive physiology beyond its 
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the potential role of asprosin in reproductive physiology beyond 
its metabolic effects. In animal models, centrally administered 
asprosin has been reported to exert a stimulatory effect on the 
hypothalamic-pituitary-gonadal (HPG) axis [3] and may play a 
role in ovarian folliculogenesis [4]. In human studies, the majority 
of the existing literature has focused on the association between 
asprosin levels, insulin resistance, and metabolic parameters in 
women with polycystic ovary syndrome (PCOS) [5]. The literature 
also includes numerous cross-sectional studies, as well as 
systematic reviews and meta-analyses, in this field [6].

In contrast, human studies directly investigating the association 
between asprosin and fertility and reproductive outcomes, such 
as ovarian reserve, anti-Müllerian hormone (AMH) levels, in vitro 
fertilization (IVF) outcomes, and pregnancy rates, remain scarce. 
A substantial proportion of the available evidence in this field is 
based on male fertility parameters, including sperm motility and 
testicular function, or on animal models, such as rats, cattle, and 

fish. In the general female population, particularly among women 
without a diagnosis of PCOS, human studies investigating the 
relationship between asprosin and fertility-related parameters 
are relatively limited. A recent study in this field emphasized 
that the available knowledge has largely been limited to men or 
women with PCOS, whereas the role of asprosin in the general 
female population remains largely unexplored [7]. Therefore, 
there is a need for a systematic review and synthesis of existing 
human studies investigating the relationship between serum/
plasma asprosin levels and female fertility and reproductive 
outcomes. The aim of this systematic review is to systematically 
synthesize human studies evaluating the association between 
serum asprosin levels and fertility/reproductive parameters, 
including AMH levels, ovarian reserve, IVF outcomes, and 
pregnancy rates, in women with and without PCOS, and to identify 
existing knowledge gaps in the literature, particularly regarding 
the general female population without PCOS.

Table 1: PICO Framework

Component Definition

Population (P) Women of reproductive age, including subgroups of women with and without a diagnosis of PCOS

Intervention/Exposure (I) Measurement of serum/plasma asprosin levels

Comparison (C) Healthy/fertile control group or comparisons between groups categorized according to asprosin levels

Outcome (O) Fertility/reproductive parameters: AMH, ovarian reserve, follicle count, IVF/ART outcomes, pregnancy rates, 
and menstrual regularity

Materials And Methods

Study Design and Reporting Standard

This systematic review was planned and reported in 
accordance with the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) 2020 guidelines. This 
systematic review was not registered in PROSPERO or any other 
systematic review registry.

Research Question (PICO Framework)

The research question was formulated using the PICO 
(Population, Intervention/Exposure, Comparison, Outcome) 
framework (Table 1).

Information Sources and Search Strategy

A literature search was conducted in the following databases 
to identify studies published up to July 1, 2026: PubMed/
MEDLINE and the Cochrane Central Register of Controlled Trials 
(CENTRAL). In addition, a supplementary search was performed 
in Google Scholar to identify grey literature and studies that may 
have been missed during the database searches.

The search strategy used for PubMed was as follows:

(“asprosin”[Title/Abstract]) AND (“fertility”[Title/Abstract] 
OR “infertility”[Title/Abstract] OR “subfertility”[Title/Abstract] 
OR “ovarian reserve”[Title/Abstract] OR “anti-mullerian 

hormone”[Title/Abstract] OR “AMH”[Title/Abstract] OR “in vitro 
fertilization”[Title/Abstract] OR “IVF”[Title/Abstract] OR “assisted 
reproduction”[Title/Abstract] OR “reproductive”[Title/Abstract] 
OR “menstrual”[Title/Abstract] OR “polycystic ovary”[Title/
Abstract] OR “PCOS”[Title/Abstract] OR “folliculogenesis”[Title/
Abstract])

The search was limited to human studies using the Humans 
species filter. No language restrictions were applied. The number 
of records retrieved from each database is presented in (Table 
2,3).

Study Selection (Screening Process)

All records retrieved from the databases were combined in 
an electronic screening spreadsheet, and duplicate records were 
removed. The screening process was conducted in two stages: 
(1) title and abstract screening and (2) full-text assessment. The 
studies were independently screened by two researchers, and 
any disagreements were resolved through discussion or, when 
necessary, by consulting a third researcher. The screening process 
is summarized in the PRISMA 2020 flow diagram (Figure 1/
Supplementary Appendix 1) (Summary Table).

Data Extraction

The following data were extracted from the included 
studies using a standardized data extraction form: author(s) 
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and publication year, study design, sample size, characteristics 
of the study population (including PCOS diagnostic criteria), 
method used for asprosin measurement (e.g.,ELISA) and sample 

type (serum/plasma), characteristics of the comparison group, 
assessed fertility/reproductive outcomes, and main findings.

Table 2: Database Records

Database Number of Records Note

PubMed/MEDLINE 44 Primary database; the Humans filter was applied

Cochrane CENTRAL 5 Search for randomized controlled trials

Google Scholar 0 (additional records) Supplementary/grey literature search; no new records not identified in PubMed 
were found

Table 3: Inclusion and Exclusion Criteria

Inclusion Criteria Exclusion Criteria

Human studies Animal experiments (in vivo/in vitro models)

Female participants Studies involving only male participants

Studies in which serum or plasma asprosin levels were measured Studies in which asprosin levels were not measured

Studies reporting at least one fertility/reproductive outcome (e.g., AMH, 
ovarian reserve, IVF outcomes, pregnancy rates)

Studies reporting no fertility/reproductive outcomes and focusing exc-
lusively on metabolic parameters (e.g., insulin resistance, lipid profile)

Original research articles (cross-sectional, case-control, cohort, randomi-
zed controlled trials [RCTs]) Reviews, editorials, and case reports (single-patient reports)

Studies with full-text availability Studies for which the full text could not be accessed despite contacting 
the authors

Summary Table 1 - PRISMA Flow Diagram

Stage Source/Description Number

Identification PubMed 44

Identification Cochrane CENTRAL 5

Identification Google Scholar (supplementary search) 0

  TOTAL (before duplicate removal) 49

Duplicate Removal Number of duplicate records removed 5

Screening Records screened by title/abstract 44

Screening Records excluded at the title/abstract stage 36

Eligibility Full-text articles assessed for eligibility 8

Eligibility Full-text articles excluded, with reasons 0

Included Number of studies included in the final systematic review 8

Methodological Quality Assessment

The methodological quality of the included observational 
studies (cross-sectional and case-control studies) was assessed 
using the Newcastle-Ottawa Scale (NOS). For randomized 
controlled trials, the Cochrane Risk of Bias 2 (RoB 2) tool was used.

Data Synthesis

Considering the clinical and methodological heterogeneity 
of the included studies, the findings were primarily 
synthesized descriptively/narratively. If a sufficient number of 
methodologically homogeneous studies were identified, a meta-
analysis based on standardized mean differences (SMDs) in 
asprosin levels was planned.

Results

Search Results

The literature search identified a total of 49 records, including 
44 records from PubMed and 5 records from the Cochrane 
CENTRAL database. The supplementary search conducted through 
Google Scholar did not identify any additional records not already 
retrieved from PubMed. After removal of duplicate records, 44 
records were assessed at the title and abstract level. Following this 
assessment, 8 studies met the inclusion criteria, while 36 studies 
were excluded (14 animal model studies, 5 studies involving only 
male participants, 10 review/editorial articles, and 7 studies 
that did not report fertility or reproductive outcomes). One of 
the excluded studies (Pérez-López et al.,) was not considered a 
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primary data source because it was an existing systematic review/
meta-analysis of asprosin levels in women with PCOS; however, it 
was used as a reference in the discussion of the findings.

Characteristics of the Included Studies

Of the 8 included studies, 7 had cross-sectional or case-

control designs... Four studies compared women with PCOS to 
healthy controls, one study compared women with PCOS with 
women with unexplained infertility, two studies focused on a 
healthy/general female population without a PCOS diagnosis, and 
one study included a three-group comparison of healthy, type 2 
diabetic, and PCOS populations (Table 4).

Table 4: Characteristics of the Included Studies

Reference Population Design/n Main Fertility/Reproductive Finding

Skowrońska et 
al. [7]

General female popula-
tion (without PCOS)

Cross-sectional 
case-control, 

n=56
A weak negative correlation was observed between asprosin and AMH levels.

Leonard et al. 
[8]

Healthy women (wit-
hout PCOS)

Cross-sectional, 
n=32

Asprosin levels differed significantly according to menstrual cycle phase and oral 
contraceptive use, with lower levels observed among oral contraceptive users 

(p=0.022).

Derici and 
Yıldırım [9]

PCOS (n=51) vs. unexp-
lained infertility (n=55)

Comparative 
cross-sectional, 

n=106

AMH, antral follicle count, and LH levels were significantly higher in the PCOS 
group; asprosin levels did not differ significantly between the two groups.

Ozturk and 
Arici [10]

PCOS (n=45) vs. control 
(n=30)

Prospective 
cross-sectional, 

n=75

AMH and asprosin levels were significantly higher in the PCOS group; however, 
the direct correlation between AMH and asprosin was not separately assessed 

(the primary analysis focused on Achilles tendon thickness).

Deniz et al. [11] PCOS (n=30) vs. control 
(n=30)

Case-control, 
n=60

Asprosin, LH, FSH, and estradiol levels were all higher in the PCOS group; a direct 
correlation analysis was not reported.

Jiang et al. [12] PCOS subtypes (n=93) 
vs. control (n=77)

Cross-sectional, 
n=170

Overall, asprosin levels did not differ between the PCOS and control groups; levels 
were lower in hyperandrogenic/insulin-resistant subgroups, while correlations 

with LH and antral follicle count lost significance after adjustment for BMI.

Chang et al. 
[13]

PCOS (n=444) vs. cont-
rol (n=156)

Cross-sectional, 
n=600

Asprosin showed significant correlations only with FSH and free testosterone; no 
significant correlations were observed with LH or estradiol.

Li et al. [14] Healthy (n=66), T2DM 
(n=53), PCOS (n=41)

Cross-sectional, 
n=160

Asprosin showed a positive correlation with testosterone; however, its asso-
ciations were stronger with metabolic parameters, including FBG, HbA1c, and 

HOMA-IR.

Theme-Based Synthesis

Comparison of PCOS and Unexplained Infertility

In the only study that directly evaluated whether asprosin 
levels could differentiate women with PCOS from women with 
unexplained infertility  [8, 9], AMH, antral follicle count, and 
LH levels were significantly higher in the PCOS group, whereas 
asprosin levels did not differ significantly between the two 
groups. This finding suggests that asprosin may not be a PCOS-
specific discriminatory biomarker and may therefore have limited 
diagnostic value in distinguishing between these two different 
infertility phenotypes.

 General Female Population Without PCOS

Two studies focusing on the general female population 
regardless of PCOS diagnosis reported different but complementary 
findings. identified a weak but negative correlation between 
serum asprosin and AMH levels, suggesting a possible association 
between asprosin and ovarian reserve, [10] on the other hand, 
demonstrated that asprosin levels varied significantly according 
to menstrual cycle phase and oral contraceptive use. This finding 

suggests that asprosin may be a physiologically fluctuating 
hormone and that menstrual cycle phase and hormonal 
contraception may represent potential confounding factors that 
are often not adequately controlled for in studies of women with 
PCOS.

 Association Between Asprosin and Reproductive 
Hormones in Women With PCOS

Studies investigating the association between asprosin and 
reproductive hormones (LH, FSH, estradiol, and testosterone) 
in women with PCOS have reported inconsistent findings. [11] 
reported that asprosin, LH, FSH, and estradiol levels were all 
elevated in the PCOS group; however, they did not provide direct 
correlation analyses between these variables. In the largest study 
(n=600), found that asprosin was significantly correlated only 
with FSH and free testosterone, with no significant associations 
observed with LH or estradiol. Jiang et al. [12] reported that 
asprosin initially showed negative correlations with LH and 
antral follicle count; however, these associations lost statistical 
significance after adjustment for body mass index (BMI). This 
finding suggests that the associations between asprosin and 
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reproductive hormones may be substantially confounded by 
obesity and/or insulin resistance. Although both AMH and 
asprosin levels were found to be elevated in the PCOS group in the 

study by Ozturk and Arici, the direct correlation between the two 
variables was not separately assessed [13].

Figure 1: PRISMA 2020 flow diagram of the study selection process.

Discussion

Summary of Main Findings

In this study, we evaluated 8 human studies investigating the 
relationship between serum/plasma asprosin levels and female 
fertility/reproductive outcomes. The findings can be summarized 
under three main themes:

•	 Asprosin does not appear to be a marker that can 
distinguish PCOS from unexplained infertility.

•	 Although a possible weak association between asprosin 
and ovarian reserve (AMH) has been identified in the general 
female population without PCOS, this finding is based on a single 
small exploratory study.
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In women with PCOS, the association between asprosin 
and reproductive hormones is inconsistent and appears to be 
substantially confounded by BMI and/or insulin resistance.

Comparison With the Existing Literature

A systematic review and meta-analysis conducted by Pérez-
López et al.  reported that asprosin levels were higher in women 
with PCOS than in control groups. However, that study focused 
on PCOS diagnosis itself and metabolic parameters rather than 
fertility/reproductive outcomes such as AMH, ovarian reserve, 
or IVF outcomes. The present study complements this meta-
analysis from a fertility-specific perspective and addresses a 
previously unexplored gap in the literature, particularly regarding 
the relationship between asprosin and fertility in women without 
PCOS [14].

Potential Mechanisms

Evidence from animal studies regarding the stimulatory 
effects of asprosin on the hypothalamic-pituitary-gonadal axis 
does not fully align with the inconsistent findings observed in 
human studies. Several factors may explain these discrepancies:

(a) Most human studies have been limited to PCOS populations, 
making it difficult to distinguish the reproductive-specific effects 
of asprosin from its effects that are closely intertwined with 
insulin resistance;

(b) Sample sizes have been limited in most studies;

(c) Asprosin measurements have not been standardized 
according to menstrual cycle phase, which may represent an 
important source of variability, as suggested by the findings of 
Leonard et al.

Limitations

This systematic review has several limitations. First, because 
institutional access to other databases was unavailable, the 
literature search was limited to PubMed and the Cochrane 
CENTRAL database; therefore, some relevant studies may have 
been missed.

Second, the vast majority of the included studies had cross-
sectional designs. Consequently, causal relationships cannot be 
established. Finally, the generally small sample sizes, particularly 
in studies investigating populations without PCOS (n=32–56), 
limit the generalizability of the findings.

Conclusion

The findings suggest three priority areas for future research:

a.	 Larger studies are needed to validate the association 
between asprosin and ovarian reserve/AMH in the general female 
population without PCOS.

b.	 Standardization of asprosin measurements according to 

menstrual cycle phase and hormonal contraceptive use may help 
reduce potential confounding effects.

c.	 Prospective studies directly investigating the relationship 
between asprosin levels and IVF/ART outcomes, including oocyte 
yield, embryo quality, and pregnancy rates, would address one of 
the most significant gaps in the current literature.

The limited number of available human studies does not 
provide a consistent consensus regarding the relationship between 
serum asprosin levels and female fertility/reproductive outcomes. 
Asprosin does not appear to be a useful marker for distinguishing 
PCOS from unexplained infertility, while its association with 
reproductive hormones in women with PCOS appears to be 
substantially confounded by BMI and/or insulin resistance. In the 
general female population without PCOS, a potential association 
between asprosin and ovarian reserve is supported by a single 
small exploratory study and requires further validation. These 
findings indicate that research in this field remains at an early and 
immature stage and highlight the need for large-scale, prospective 
studies using standardized methodologies and including women 

without PCOS.
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