ORIGINAL ARTICLE OPEN ACCESS

Relationship of Serum Nesfatin-1 and Insulin-Like Growth
Factor-1 Levels with Adverse Pregnancy Outcomes in
Patients with Polycystic Ovary Syndrome

Yanyan Wang', Rui Li*, Binzhou Sun', Weifu Song*, Xin Zhao” and Yangiong Hu'

'Department of General Gynaecology, Maternity & Child Care Center of Qinhuangdao, Hebei, China
’Department of Women's Tumour, Maternity & Child Care Center of Qinhuangdao, Hebei, China

ABSTRACT

Objective: To investigate the relationship between serum nesfatin-1 and insulin-like growth factor-1 (IGF-1) levels and adverse preg-
nancy outcomes (APOs) in patients with polycystic ovary syndrome (PCOS).

Study Design: Observational study.

Place and Duration of the Study: The study was performed from June 2021 to 2023 in the General Gynaecology section at the Mater-
nity & Child Care Center of Qinhuangdao, Hebei, China.

Methodology: A total of 120 pregnant women with PCOS were divided into the control and study groups. The control group consisted
of 70 pregnant women who successfully delivered healthy newborns, whereas the study group included 50 pregnant women who experi-
enced APOs. The serum nesfatin-1 and IGF-1 levels in both groups were measured upon admission. The potential influencing factors of
APOs in pregnant women with PCOS and the predictive value of serum nesfatin-1 and IGF-1 for APOs were analysed.

Results: Serum nesfatin-1 and IGF-1 levels were significantly higher in the study group than in the control group (p <0.05). Multivariate
analysis revealed that testosterone =45 pg/L, body mass index =25 kg/m?2, waist-hip ratio =0.80, gestational diabetes mellitus,
nesfatin-1, and IGF-1 were independent risk factors of APOs in patients with PCOS. The AUC for IGF-1 plus nesfatin-1 in predicting APOs

in pregnant women with PCOS was 0.900 (95% Cl: 0.845, 0.955).

Conclusion: Elevated serum nesfatin-1 and IGF-1 levels are associated with pregnancy outcomes of patients with PCOS.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is a common complex
endocrine disorder among women characterised by reproduc-
tive dysfunction and abnormal glucose metabolism.* Notably,
insulin resistance is detected in over 50% of PCOS cases. The
pathogenesis of PCOS remains unclear. Existing literature
revealed associations between insulin resistance, hypothala-
mic-pituitary dysfunction, environmental factors, and psycho-
logical factors.” PCOS affects reproductive function and predis-
poses individuals to diabetes, dyslipidaemia, and hyperlipi-
daemia, thereby increasing the risk of cardiovascular diseases
and gynaecologicaltumours.’
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The effect of PCOS on reproductive function may lead to adverse
pregnancy outcomes, such as miscarriage, stillbirth, premature
delivery, low-birth-weight infants, macrosomia infants, conge-
nital abnormalities, intrauterine growth retardation, neonatal
asphyxia, and neonatal death.* Nesfatin-1, an emerging adipo-
kine, has been shown to stimulate adenosine monophosphate-
activated protein kinase phosphorylation and thus inhibit
hepatic gluconeogenesis and modulate insulin resistance
levels.” Studies have demonstrated alterations in insulin-like
growth factor-1 (IGF-1) expression levels in patients with PCOS.°
IGF-1, a critical regulator of cell proliferation and differentiation,
plays a crucial role in individual growth and development. This
study’s objective was to assess the nesfatin-1 and IGF-1 levels of
pregnant women with PCOS, determine the expression levels of
clinical parameters in patients with different pregnancy
outcomes, and the relationship between adverse pregnancy
outcomes (APOs) with nesfatin-1, IGF-1 and other parameters,
aiming toinvestigate the relationship between serum nesfatin-1
andIGF-1levelsand APOsin patients with PCOS.

METHODOLOGY

This study was performed on 120 pregnant women diagnosed
with PCOS who visited the Obstetrics and Gynaecology Depart-

Journal of the College of Physicians and Surgeons Pakistan 2024, Vol. 34(10):1167-1171

1167



Yanyan Wang, Rui Li, Binzhou Sun, Weifu Song, Xin Zhao and Yangiong Hu

ment of the Maternity & Child Care Center of Qinhuangdao,
Hebei, China, between June 2021 and 2023. Specifically, 70
pregnant women who successfully delivered healthy newborns
were classified as the control group and 50 pregnant women
who experienced APOs as the study group. In this study, the
women were considered to have an adverse pregnancy
outcome if they had either miscarriage, stillbirth, premature
delivery, low-birth-weight infants, macrosomia infants,
congenital malformation, intrauterine growth retardation,
neonatal asphyxia, or neonatal death. The study was approved
by the Ethics Committee of the Maternity & Child Care Center of
Qinhuangdao, Hebei, China (Approval No.20210512; Dated: 12
May 2021). Written informed consent was obtained from all
participants.

The criteria for inclusion in this study were diagnosis according
to the diagnostic criteria for PCOS established at the Rotterdam
Conference in 2003;’ presence of typical symptoms such as
hirsutism, hyperandrogenism, and oligo-ovulation or anovula-
tion; age between 22 and 35 years; successful pregnancy
followingrelevanttreatmentsatthestudycentre; andfullunder-
standing of the study and provision of a signed informed
consent form. Women with concurrent systemic infectious
diseases, concurrent benign or malignant gynaecological
tumours, severe liver or kidney dysfunction, and other factors
leading to infertility and / or comorbid psychiatric disorders
were excluded.

The study examined age, testosterone (T) levels, use of gona-
dotropins, luteinizing hormone (LH) levels, waist-hip ratio
(WHR), body mass index (BMI), comorbid gestational diabetes
mellitus (GDM), comorbid gestational hypertension (GH), and
the duration of infertility. Patient data were obtained by dedi-
cated personnelthroughthe hospital medical record system.

All pregnant women had 8 ml of venous blood drawn before
delivery and 8 ml of umbilical venous blood immediately after
delivery. The samples were centrifuged for 10 minutes at
3000 rpm using a Hitachi low-speed centrifuge with a centrifu-
gation radius of 6 cm. The supernatant was harvested and
stored in a freezer. An enzyme-linked immunosorbent assay
was conducted using a fully automated biochemical analyser
(Mindray Bio-Medical Electronics, China) and assay kits (JonIn
Biotechnology, China) to determine the serum nesfatin-1 and
IGF-1levelsinbothgroups.

Dataanalysis was performed using the statistical software SPSS
22.0. Categorical data were expressed as n (%) and analysed
using the Chi-square test. Measurement data conforming to a
normal distribution were represented by mean = standard devi-
ation (x£s), and comparisons between groups were examined
using the student’s t-test. Pearson’s correlation analysis was
performedtoanalysethe correlation between serum nesfatin-1
and IGF-1 levels and APOs in pregnant women with PCOS. The
following parameters were subjected to multivariate logistic
regression analysis to identify the influencing factors of preg-
nancy outcomes in pregnant women with PCOS: Age, duration
of infertility, total amount of gonadotropin use, LH level, T level,

BMI, WHR, GH, GDM, and serum nesfatin-1 and serum IGF-1
levels. Receiver operating characteristic (ROC) curves were
plotted, and the area under the curve (AUC) was obtained to
analyse the predictive value of serum nesfatin-1 and IGF-1
levels for APOs. A value of p <0.05 indicated statistical signifi-
cance.

RESULTS

Pregnant women in the study group, including 52 primiparas
and 18 multiparas, were aged 22-35 years (average age: 27.86
+ 2.37 years). Pregnant women in the control group, including
42 primiparas and 8 multiparas, were aged 22-34 years
(average age: 27.45 = 2.42 years). No significant differences
were noted in age or parity between the two groups (p >0.05),
indicating high comparability.

Significant differences were found in LH, T, WHR, BMI, and GDM
betweenthestudyandcontrolgroups (p <0.05, Tablel).

The serum nesfatin-1 and IGF-1 levels in the study group were
significantly higher than those in the control group (p <0.05,
Table Il). The Pearson’s analysis results showed a correlation
between nesfatin-1 and IGF-1 levels and APOs, with correlation
coefficientsof0.439and 0.623, respectively (p <0.05).

Multivariate analysis revealed that T =45 ug/L, BMI =25 kg/m?,
WHR =0.80, GDM, nesfatin-1, and IGF-1 were independent risk
factorsfor APOsin patients with PCOS (Tablelll).

Using SPSS 24.00, ROC curves for nesfatin-1 and IGF-1 were
constructed to predict APOs in pregnant women with PCOS. The
results showed that the AUC for nesfatin-1 in predicting APOs
was 0.773 (95% CI: 0.683, 0.8863). The optimal cut-off for
prediction was 2.29 pg/L, with a maximum Youden’s index of
0.654, sensitivity of 0.840, and specificity of 0.814. The AUC for
IGF-1in predicting APOs was 0.847 (95% CI: 0.774, 0.920). The
optimal cut-off for prediction was 245.20 ug/L, with a maximum
Youden’s index of 0.614, sensitivity of 0.700, and specificity of
0.914. The AUCfor IGF-1 plus nesfatin-1 in predicting APOs was
0.900 (95% CI: 0.845, 0.955), with a maximum Youden's index
0f0.677,sensitivity 0f 0.920, and specificity of 0.757 (Figure 1).

DISCUSSION

PCOS is a common gynaecological and endocrine disorder char-
acterised by menstrual irregularities, amenorrhoea and infer-
tility. Patients with PCOS typically present with oligo-ovulation,
hyperandrogenism, and hirsutism.? The definite pathogenesis of
PCOS remains unclear; however, many studies have confirmed
insulin resistance as a significant contributor to PCOS develop-
ment. Insulin resistance is associated with hyperandrogenismin
patients with PCOS, leading to ovarian dysfunction, metabolic
disturbances, and an increased forward risk of cardiovascular
diseases and fatty liver.” Although pregnant women with PCOS
can achieve successful conception, the incidence of pregnancy
complications (e.g. GDM and GH) and APOs (e.g. premature birth
and neonatal emergencies) is significantly higher compared to
normal pregnancies.'® As supported by various studies, it is
believedthatPCOSis strongly associated with APOs.
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Table I: Comparison of clinical parameters between the two groups (n).

Item Control group (n = 70) Study group (n = 50) e p*

Age (years) <30 53 (75.71) 37 (74.00) 0.05 0.83
=30 17 (24.29) 13 (26.00)

T (ug/L) <45 65 (92.86) 30 (60.00) 19.09 <0.01
=45 5(7.14) 20 (40.00)

Use of gonadotropin (ml/vial) <25 10 (14.29) 11 (22.00) 1.20 0.27
=25 60 (85.71) 39 (78.00)

LH (ug/L) <5 33 (47.14) 7 (14.00) 14.42 <0.01
=5 37 (52.86) 43 (86.00)

WHR <0.80 60 (85.71) 17 (34.00) 33.92 <0.01
=8.0 10 (14.29) 33 (66.00)

BMI (kg/m?) <25 55 (78.57) 20 (40.00) 18.51 <0.01
=25 15 (21.43) 30 (60.00)

GDM Yes 5(7.14) 20 (40.00) 19.09 <0.01
No 65 (92.86) 30 (60.00)

GH Yes 15 (21.43) 7 (14.00) 1.08 0.30
No 55 (78.57) 43 (86.00)

Duration of infertility <5 60 (85.71) 40 (80.00) 0.69 0.41
=5 10 (14.29) 10 (20.00)

*y° test.

Table II: Comparison of serum nesfatin-1 and IGF-1 levels between the two groups (X+s).

Group Nesfatin-1 (pg/L)

IGF-1 (pg/L)

Control group (n = 70) 2.03+0.42 219.21 + 24.64
Study group (n = 50) 2.41 +0.33 268.10 = 37.26
t -5.31 -8.65
P <0.01 <0.01
Independent-sample t-test.
Table llI: Factors influencing pregnancy outcomes in women with PCOS.
Factor B S.E. Wald y° p-value OR 95% CI
T 2.727 0.926 8.673 0.003 15.292 2.490 - 93.921
LH 1.325 0.824 2.583 0.108 3.762 0.748 - 18.935
WHR 2.519 0.898 7.866 0.005 12.413 2.135-72.162
BMI 1.393 0.679 4.203 0.040 4.025 1.063 - 15.237
GDM 2.617 1.117 5.489 0.019 0.073 0.008 - 0.652
Nesfatin-1 2.087 0.941 4.922 0.027 8.058 1.275 - 50.920
IGF-1 2.179 0.785 7.708 0.005 8.838 1.898 - 41.153
In healthy women, physiological insulin resistance may occur
ROC Curve during al normal pregpancy, reducmg the .utlllsatlon of
Source of glucose in the metabolic process and increasing fat break-
the Curve down and gluconeogenesis, thus shifting the body’s basic
| Nesfatin-1 energy metabolism from glucose to fatty acids. This facili-
— :DGF-? tates glucose transfer into the foetus and maintains normal
1o p::g;c;ﬁi‘tjy blood sugar levels. Current studies indicate that in patients
’ —— Reference with PCOS, increased secretion of hormones, namely
0.6 - ins oestrogen, prolactin, and human placental lactogen, leads to
- T disrupted glucose metabolism, resulting in hyperinsuli-
Z 0.6+ |- naemia and insulin resistance." Peripheral tissues become
5 less sensitive to insulin, leading to compensatory hyperinsuli-
8 047 naemia. Studies have shown that elevated insulin levels can
stimulate cytochrome P45017a hydroxylase activation in
0.2 ovarian cells, promoting the conversion of pregnenolone to T
and androstenedione." Notably, high insulin levels can
R o o4 0.6 o 1.0 increase the sensitivity of pituitary cells to gonadotropins,
1 - Specificity elevate gndrogen secretion Igve!s, and |nh.|b|t the h.epatllc
Diagonal segmients are produced by fies. synthesis of sex hormone-binding globulin, resulting in

Figure 1: ROC curves of nesfatin-1 and IGF-1 for predicting APOs in
pregnant women with PCOS.

difficulty in lowering free androgen levels in the blood and
various adverse outcomes in PC0S."
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In patients with PCOS, menstrual irregularities and infertility
are caused by ovulatory dysfunction. Previous studies on
patients with PCOS mainly focused on hormones such as
follicle-stimulating hormone(FSH), LH, and T. These
hormones can function normally under the regulation of the
hypothalamic-pituitary-gonadal axis.** Further research on
PCOS found that LH secretion in pituitary cells increases in
patients with PCOS. In cases of ovulatory dysfunction in
patients with PCOS, dominant follicles fail to form in the
ovaries, which induces feedback stimulation of LH secretion
and inhibits FSH secretion, causing elevated LH and reduced
FSH levels. IGF-1, a member of the insulin-like growth factor
family, is a single-chain protein composed of 70 amino acid
residues. Besides its involvement in the signal transduction
mediated by insulin receptors, studies have shown that IGF-
1 is crucial in diverse biological processes in the body." For
example, IGF-1 plays a regulatory role in cell differentiation
and proliferation and participates in the synthesis of lipids,
proteins, and glycogens. Additionally, at physiological
concentrations, IGF-1 regulates follicular development.
Related studies have reported elevated IGF-1 expression in
patients with insulin resistance, manifested by amplification
of the IGF-1 signalling pathway, while the insulin-stimulated
glucose metabolism pathway is blocked.® Some studies have
confirmed the accuracy of serum IGF-1 levels in predicting
APOs in patients with severe preeclampsia, revealing that
abnormal IGF-1 expression level is associated with APOs.* In
the present study, IGF-1 expression was higher in the study
group than in the control group, which is consistent with the
conclusion of previous studies. This indicates that the poten-
tial mechanism of APOs is associated with insulin resistance
and hyperinsulinaemia. Individuals with insulin resistance
and hyperinsulinaemia have higher blood glucose levels and
abnormal glucose metabolism. Glucose can be transported
through the placental barrier to the foetus, leading to
elevated foetal blood glucose levels. Insulin cannot pass
through the placental barrier; hence, prolonged high-level
blood glucose can promote the proliferation of foetal islets,
causing increased insulin secretion, amino acid transfer
system activation, significantly increased lipid and protein
synthesis and reduced lipid and protein metabolism, and
breakdown. This eventually results in increased deposition of
glycogen, protein and fat in foetal tissues, increased oxygen
consumption, and an elevated risk of APOs.

Nesfatin-1 is a physiological modulator of food intake
composed of 82 amino acids. Some studies have revealed a
close relationship between nesfatin-1 and insulin resistance.”
Nesfatin-1 increases the body’s sensitivity to insulin and
reduces insulin resistance by upregulating the expression
levels of insulin receptors through different pathways. More-
over, some studies have demonstrated that insulin resistance
is an independent influencing factor of nesfatin-1 levels and
showed a positive correlation between insulin resistance and
nesfatin-1."® Further, studies have found that reducing nesfat-
in-1 in pregnant women with gestational diabetes can reduce

the incidence of APOs." The results of the present study indi-
cate that the nesfatin-1 levels were higher in the study group
than in the control group, which can be supported by
previous research conclusions. This may be explained by
higher degrees of insulin resistance and blood glucose levels
in the presence of elevated nesfatin-1 levels, leading to APOs
in patients with PCOS due to high-level blood glucose passing
through the placental barrier. Analysis of factors influencing
pregnancy outcomes in pregnant women with PCOS revealed
that LH, BMI, WHR, GDM, IGF-1, and nesfatin-1 are associated
with APOs in PCOS. Current studies indicated that abnormal
LH levels and GDM can induce metabolic abnormalities in
pregnant women, leading to endocrine dysfunction and
APOs.”® Pregnant women with higher BMI and WHR are at
higher risk of developing placental inflammatory reactions,
which can cause placental dysfunction and subsequently
affect pregnancy outcomes. The results of this study, as indi-
cated by the ROC curves, demonstrate that IGF-1 and
nesfatin-1 have predictive value for APOs in patients with
PCOS, indicating that IGF-1 and nesfatin-1 measurement is
beneficial for the clinical assessment of the pregnancy status
of patients with PCOS.

This study had some limitations, such as a small sample
size, therefore, future studies should include more samples
to further validate the findings of this study.

CONCLUSION

Elevated serum nesfatin-1 and IGF-1 levels are associated
with the pregnancy outcomes of patients with PCOS and
simultaneous detection of these markers can help in
predicting APOs.
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