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ABSTRACT

Objective. To evaluate the role of Pentraxin 3 level in PCOS-related infertility and its correlation
with the disease's hormonal profile.

Patients and Methods. A case-control study involves a total of 90 women for one year, 30 women
diagnosed with PCOS who are fertile, 30 women diagnosed with PCOS who are infertile, and 30
healthy controls, all women in the early follicular phase were sent for baseline investigations: FSH,
LH, AMH, Fasting blood sugar, Insulin, Testosterone, TSH, and Pentraxin 3 that were measured by
sandwich electrochemiluminescence immunoassay.

Results. There were statistically significant variations in LH, LH/FSH ratio, Testosterone levels,
and AMH across the groups. The mean of Pentraxin for the fertile PCOS group (4.14 + 1.97) ng/mL
was significantly higher than for the infertile PCOS group (1.39 £ 1.10 ng/MIl) and control (1.99
1.66 ng/mL). For the infertile PCOS group, the correlation of Pentraxin was significantly positive
with age and negative with AMH. ROC Curve analysis showed a cutoff value of 1.05 ng/ml with a
sensitivity of 46.67% and specificity of 83.33% for the infertile group.

Conclusions. Pentraxin 3 level is significantly higher in fertile PCOS patients and lower in the
infertile PCOS group in comparison to the control group suggesting its possible role in PCOS-
related infertility.
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Introduction

Polycystic ovary syndrome (PCOS) is among the common endocrinopathies seen in females and
is manifested with hyperandrogenism, oligo-ovulation, and polycystic ovaries on ultrasound
examination with established long-term metabolic disorders [1]. The main underlying pathology is
not fully understood for which the researchers postulated many possible theories underlying its
etiology as the microcystic ovarian inflammation theory, the ovarian congestion theory, and the
ovarian dystrophy theory, with possible morphological changes expressed as thick ovarian struma
that is reflected in its endocrine function [2].

The ovarian folliculogenesis is disrupted with consequent abnormal recruitment of the follicles
resulting from inadequate Follicle stimulating hormone production and local action with excessive
Antimullerian hormone and other factors mediating follicular growth a fact that differentiates PCOS
from other pathologies leading to ovarian dysfunction [3].

A meta-analysis described four phenotypes of this syndrome depending on the presenting
complaints as Phenotype A: the full PCOS picture including hyperandrogenism, oligo-ovulation,
and polycystic ovarian ultrasound morphology, Phenotype B: hyperandrogenism and oligo-
ovulation. Phenotype C: hyperandrogenism and polycystic ovarian ultrasound morphology,
Phenotype D: oligo-anovulation and polycystic ovarian ultrasound morphology [4].

Investigating its pathogenesis is paramount, which may help in the treatment as the available
treatment till now is directed towards the symptomatology rather than the disease process itself.
Among the inflammatory markers studied in PCOS, the long Pentraxin 3 (PTX3) was chosen to be
evaluated in the current study, as it is a multifunctional glycoprotein implicated in innate immunity
response, regulation of inflammation, angiogenesis and formation and remodeling of the
extracellular matrix [5].

The PTX3 is released by white blood cells and myeloid dendritic cells following stimulation with
pro-inflammatory cytokines (Interleukin-1 and Tumour necrosis factor-a), agonists of Tool Like
receptors, or microbial components [6]. The production is also stimulated in myeloid cells by the
anti-inflammatory cytokine Interleukin-10, which is essential for suppressing inflammation and
minimizing tissue damage. Human neutrophils store PTX3 in lactoferrin-positive granules and
rapidly release them at the inflammatory site. Additionally, it is produced in many body cells, such
as muscles, fibrous tissues, fatty tissues, cartilage, and ovarian tissue, due to its potential role in
modulating the inflammatory reaction by binding elements of the complement cascade and
regulating complement activation [7]. PTX3 is specifically expressed by the cumulus cells in the
ovary, following the Luteinizing hormone or human chorionic gonadotropin stimulation of pre-
ovulatory follicles [8].

The presence of PTX3 in the cumulus matrix and in the follicular fluids aspirated from In Vitro
Fertilization cases suggest its role in human female fertility [9].

The study aims to evaluate the role of PTX3 level in PCOS-related infertility and to determine its
correlation with the disease's hormonal profile.

Materials and Methods

This is a case-control study conducted at the Department of Obstetrics and Gynaecology of Al-
Yarmouk Teaching Hospital; the study was conducted for one year, for January 2022 to December
2022.

Inclusion criteria: Of the total women involved in the study, ninety were assigned as:



Fertile PCOS group: Thirty women diagnosed with polycystic ovary syndrome according to
Rotterdam's criteria [4] who are fertile corresponding to phenotype C [10].

Infertile PCOS group: Thirty women diagnosed with polycystic ovary syndrome according to
Rotterdam's criteria [4] who are Infertile corresponding to phenotype B [10].

Control group: Thirty healthy women who are ovulating with normal ovarian morphology, matched
for the age (mean age 27-28 years) and Body mass index (BMI) with PCOS groups.

After obtaining informed consent from all participants, a physical examination was performed,
including general weight and height estimation, to calculate BMI and features of androgen excess.

All women in the early follicular phase of their menstrual cycle were subjected to blood sampling of
three mills of venous blood in the morning between 8:00 and 9:00 am after overnight fasting state
and had been sent for baseline investigations, including:

Luteinizing hormone (LH), Follicle stimulating hormone (FSH), Insulin, Fasting blood sugar (FBS),
Antimullerian hormone (AMH), Testosterone, Prolactin, Thyroid stimulating hormone (TSH), and
The Long Pentraxin 3. These parameters were analyzed using sandwich
electrochemiluminescence immunoassay “ECLIA.”

Exclusion Criteria: Pregnancy, endocrine disorders, chronic diseases, drugs, smoking, alcohol
intake, and other causes of infertility: tubal and male factors

Study reqistration, ethical and methodological standards

The protocol was approved by the Mustansiriyah Scientific Council of Obstetrics and Gynaecology
/lrag MOG-107 in DEC 2021; written informed consent was taken from all participants following the
Declaration of Helsinki and local guidelines.

Statistical analysis

Analysis of data was explained using descriptive statistics; mean, standard deviation, standard
error of the mean, median, minimum, and maximum. ANOVA Test was used to determine the
difference in means among the groups. T-test was used to compare paired groups.

To assess the quality of the correlation using Pearson's method; small effect sizes were defined as
correlation coefficients (r) between 0.10 and 0.29, moderate effect sizes as coefficients between
0.30 and 0.49, and large effect sizes as coefficients above 0.50.

ROC curve comparison of Pentraxin, AMH, and LH/FSH ratio as they differentiate between the
study groups, the P value was significant if less than 0.05.

Patient and public involvement

Iragi women at AL Yarmouk teaching hospital / Baghdad.

Results

The demographic, biochemical, and hormonal characteristics of the study groups are clarified in
Table (1).

Age and BMI showed no statistically significant variations as the groups were matched for these
two variables to minimize their influence on the study results.
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Concerning LH level, compared to the infertile group (3.48+1.61) mIU/L, the control (7.22+2.93)
mlU/L and the fertile group (9.31+5.07) mIU/L had significantly higher mean LH levels P < 0.001.
While the mean FSH for infertile PCOS (4.79+0.95) mIU/L was lower than that of the control group
(7.49+1.71) mIU/L, the mean FSH for fertile PCOS (6.98+1.95) mIU/L was higher than that of the
non-fertile PCOS group P<0.01.

LH/FSH ratio for the infertile PCOS group had an average of (0.74+0.32) which is lower than The
control group (1.05£0.58) and for the fertile PCOS group (1.371£0.74).

Insulin and FBS were significantly lower in the control group than in both PCOS groups.

The mean of AMH for the control (5.90+1.36) ng/mL was significantly lower than for the fertile
PCOS group (8.21+1.61) ng/mL and for the infertile PCOS group (8.97+1.83) ng/mL, as P<.001.
Likewise, for Testosterone, Control subjects had a significantly lower mean (0.39+0.25) ng/mL than
those in the fertile PCOS group (0.62+0.20; p.001) ng/mL and then those infertile PCOS group
0.6910.16) ng/mL P 0.001 for both comparisons.

Prolactin and TSH showed significant variations among the groups as P value<0.05; however,
none exceeds the normal reference values.

Pentraxin levels were different among the groups (ANOVA P.001). Using the t-test, a pairwise
comparison between groups was done. The mean of Pentraxin for the fertile PCOS group
(4.14£1.97) ng/mL was significantly higher than both control (1.99+1.66) ng/mL, P.001, and infertile
PCOS group (1.39+1.10) ng/mL, P.001. While infertile PCOS showed a non-significant lower value
than the control group. The Pentraxin levels for PCOS patients and controls are shown in Figure

(1).

Correlation analysis of the infertile PCOS group: an examination of the relationship between
Pentraxin and the other factors in the infertile PCOS group was performed. Pentraxin was shown
to have a moderately positive correlation with age (r=.44, P=.014, 95% CI=[.10,.69]). The
correlation between Pentraxin and advancing age is strong enough here to support the conclusion
that Pentraxin tends to decrease with advancing age. The inverse relationship between Pentraxin
and AMH was statistically significant (r=-.39, P=.031, 95.00% CI= [-.66, -.04]), with a moderate
effect size.

Accordingly, as Pentraxin levels rise, AMH levels fall; this data is shown in Table (2).

ROC curve comparison of Pentraxin, AMH, and LH/FSH ratio as they differentiate the infertile
PCOS group from the control group showed a good specificity of PTX3 with a high sensitivity of
both AMH and LH/FSH ratio as clarified in Figure (2) and Table (3).

Discussion

Main findings

The hormonal investigations showed that there were significant variations in LH, FSH, and their
ratio in infertile PCOS patients compared with control groups and the fertile PCOS.

The core result of this study is the significantly lower PTX3 in non-fertile versus fertile PCOS
suggests its potential role in ovarian dysfunction and PCOS-related infertility.

The correlation of biochemical and hormonal variables of the infertile study group with Pentraxin
showed an inverse relationship between Pentraxin and AMH that was statistically significant with a
moderate effect size.



ROC curve analysis revealed a cutoff value of PTX3 (<1.05) that shows low sensitivity but good
specificity, suggesting its possible diagnostic role in PCOS infertility. The application of the ROC
curve for AMH and LH/FSH ratio shows higher sensitivity than PTX3 but lower specificity as
coincides with another study [34], and this suggests the beneficial application of combined
parameters in the diagnosis of PCOS-related infertility.

Strengths and Limitations

The strength of the study is the evaluation of patients with PCOS according to phenotypes and
fertility issues to determine the role of markers in different disease categories.

The limitations: enrolment of phenotypes B and C only to achieve a statistically significant sample
study size.

Interpretation and comparison with other literature

Polycystic ovary syndrome (PCOS) is the most common endocrine disorder in young age women
[11]. It presents with hyperinsulinemia, ovarian dysfunction, and metabolic syndrome. Pentraxin is
released in response to inflammation, and many studies suggest its usefulness as an inflammatory
marker released from peripheral blood leukocytes and myeloid dendritic cells following stimulation
with pro-inflammatory cytokines. PTX3 had been evaluated in cases with PCOS with conflicting
results regarding obesity, insulin resistance, and infertility, suggesting its role in ovarian function
disturbances [12].

Age and BMI variation are common presenting features in PCOS. The current study design
considered matching of these variables to minimize their biased effect on the results as
accumulating evidence suggests that one of the most important mechanisms of PCOS
pathogenesis is the insulin-resistance. For this reason, the use of insulin sensitizers, such as
inositol isoforms, gained increasing attention due to their safety profile and effectiveness [13], and
other studies showed that there are positive genetic correlations between PCOS and adult BMI
[14], but the inverse correlation between PTX 3 and obesity in other studies [15].

The hormonal investigations showed that there were significant variations in LH, FSH, and their
ratio in infertile PCOS patients compared with control groups and the fertile PCOS. LH was
significantly lower in the infertile group than in controls, but it is higher in the fertile PCOS
compared to the control, while other comparative studies revealed higher values in the infertile
group versus the fertile group [16]. On the other aspect, the FSH values were significantly lower in
the non-fertile PCOS group than in the control and fertile PCOS groups, and this is against another
study which showed an insignificant difference between the PCOS group and the control [17], and
this related to the study sample size, population, and study design.

LH/FSH ratio in literature presents controversial conclusions. Banaszewska et al. did not find
significant differences between LH/FSH ratio means between women with and without PCOS [18].
In our study, we found it to be significantly lower in infertile PCOS than fertile PCOS group and
control; a comparative study disagrees with our results regarding the non-fertile group only and
states that LH and LH/FSH ratio showed insignificant results in the PCOS group [19, 20], this
discrepancy in LH and the ratio possibly can be justified by the BMI of the participants as the
means of our sample were in the overweight range for all groups and this tends to lower the LH
value in the current study [21].

Insulin is highly elevated in PCOS patients, and hyperinsulinemia is among the main
pathophysiological mechanisms of this syndrome [22] and this increased secretion of insulin is a



consequence of insulin resistance that is commonly apparent in women with PCOS and could be
due to defects in the expression and/or activity of insulin receptor even after matching the BMI [23].

The value of AMH in PCOS patients was higher than in control, and this is compatible with a study
that found a significant relationship between AMH levels and inflammatory markers in PCOS due
to a greater release of inflammatory factors into the systemic circulation, thus affecting AMH
production in the ovaries [24]. The raised number of ovarian follicles and follicular arrest underlies
the elevated AMH in PCOS with adverse effects on fertility outcomes [25]. These results are in
concordance with a study that showed higher intra-follicular AMH levels in women with PCOS
compared to controls [26]. In addition, the study demonstrated a Strong correlation between
circulating AMH levels and antral follicle count on ultrasound in PCOS [27].

Testosterone serum levels were elevated in fertile and non-fertile PCOS compared with the control
group; this finding resembles the findings of previous studies [27, 28]; the pathogenesis of the
disease state could explain this.

Hyperandrogenism is an important clinical feature in patients with PCOS and it is overt in non-
fertile PCOS versus both fertile and control in concordance with another previous study [20].

The prolactin and TSH levels showed a significant decrement in the infertile PCOS group
compared with the control and the fertile group but still within normal range values, and this is
against the study [29] that revealed a higher prolactin level in the PCOS group, possibly due to the
sample size and population studied.

Accumulating evidence suggests that several vitamin disbalances, as well as nutraceutical
supplementation to counteract them, may play a significant role in women's health and modulate
molecular and endocrine as well as metabolic pathways [13,30].

The infertile PCOS group had significantly lower PTX3 values than the fertile PCOS group, while
its value was higher in fertile PCOS versus control.

Variable findings were found in PCOS in different studies; for example, PTX3 was found to be low
in Tosi et al. 2014 [31] in which the sample was entirely constituted of Caucasian women,;
additionally, the study design was a cohort of PCOS patients mostly consisted of women with the
‘classic’ phenotype. While in our study, we evaluated different ethnic groups with sub-classification
according to fertility issues. While in another study showed high PTX3 levels in PCOS [32], which
we agree is considered fertile PCOS to be compared with healthy control.

Another study showed the circulating PTX3 level was elevated in PCOS women and significantly
associated with the presence of hyperandrogenism [29], which our study agrees definitely.

The core result of this study is the significantly lower PTX3 in non-fertile versus fertile PCOS,
suggesting its potential role in ovarian dysfunction and PCOS-related infertility.

The correlation of biochemical and hormonal variables of the infertile study group with Pentraxin
showed an inverse relationship between Pentraxin and AMH that was statistically significant with a
moderate effect size. In contrast, other studies showed that other parameters (Body mass index,
blood sugar, lipids, and total testosterone) had also significant correlations [33], as the study was a
cohort study involving all cases with PCOS regardless of phenotypes.

ROC curve analysis revealed a cutoff value of PTX3 (£1.05) that shows low sensitivity but good
specificity, suggesting its possible diagnostic role in PCOS infertility, and a few studies discuss the
possible fertility effect of PTX3; these studies demonstrate that PTX3 plays important roles in
cumulus cell-oocyte interaction in the peri-ovulatory period as a downstream protein in the
dominant follicle signal transduction cascade [34].



The application of the ROC curve for AMH and LH/FSH ratio shows higher sensitivity than PTX3
but lower specificity, as coincides with another study [35], and this suggests the beneficial
application of combined parameters in the diagnosis of PCOS-related infertility.

Conclusions

Pentraxin 3 level is significantly higher in fertile PCOS patients and lower in the infertile PCOS
group in comparison to the control group suggesting its possible role in PCOS-related infertility.

Compliance with Ethical Standards
Authors contribution:

NE: data collection, formal analysis, investigations, methodology, validation, visualization, writing
the original draft.

BH: conceptualization, formal analysis, methodology, project administration, software, supervision,
validation, visualization, writing review, and editing.

Funding

None.

Study registration

N/A.

Disclosure of Interests

The authors declare that they have no conflict of interests.
Ethical approval

The protocol was approved by the Mustansiriyah Scientific Council of Obstetrics and
Gynaecology/lraqg MOG-107 in DEC 2021.

Informed consent

Written informed consent was taken from all participants following the Declaration of Helsinki and
local guidelines.

Data sharing

Data are available under reasonable request to the corresponding author.

References

1. Strauss J, Barbieri R, Gargiulo A. Yen & Jaffe's Reproductive Endocrinology: Physiology
Pathophysiology and Clinical Management, 8th edn.2018. Elsevier, Netherlands, pp 322.

2. Gautam A, Merchant R. Manual of Ovulation Induction and Ovarian Stimulation Protocols.
3rd edn. 2016. Jaypee Brothers Medical, India, pp 380

3. Azziz R. PCOS in 2015: New insights into the genetics of polycystic ovary syndrome. Nat
Rev Endocrinol. 2016;12(3):183. doi: 10.1038/nrendo.



10.

11.

12.

13.

14.

15.

16.

17.

Bozdag G, Mumusoglu S, Zengin D, Karabulut E, Yildiz BO. The prevalence and
phenotypic features of polycystic ovary syndrome: a systematic review and meta-analysis.
Hum Reprod. 2016;31(12):2841-2855. doi: 10.1093/humrep/dew218.

Kurek Eken M, Sahin Ersoy G, Yayla Abide C, Sanverdi i, Devranoglu B, Kutlu T, et al.
Association between circulating neuregulin 4 levels and metabolic, aterogenic, and AMH
profile of polycystic ovary syndrome. J Obstet Gynaecol. 2019;39(7):975-980. doi:
10.1080/01443615.2019.1581754.

Chen ZJ, Zhao H, He L, ShiY, Qin Y, Shi Y, et al. Genome-wide association study identifies
susceptibility loci for polycystic ovary syndrome on chromosome 2p16.3, 2p21 and 9q33.3.
Nat Genet. 2011 Jan;43(1):55-9. doi: 10.1038/ng.732.

Baranova NS, Foulcer SJ, Briggs DC, Tilakaratna V, Enghild JJ, Milner CM, et al. Inter-a-
inhibitor impairs TSG-6-induced hyaluronan cross-linking. J Biol Chem.
2013;11;288(41):29642-53. doi: 10.1074/jbc.M113.477422.

Stepto NK, Cassar S, Joham AE, Hutchison SK, Harrison CL, Goldstein RF, et al. Women
with polycystic ovary syndrome have intrinsic insulin resistance on euglycaemic-
hyperinsulaemic clamp. Hum Reprod. 2013;28(3):777-84. doi: 10.1093/humrep/des463.

Goodarzi MO, Quifones MJ, Azziz R, Rotter JI, Hsueh WA, Yang H. Polycystic ovary
syndrome in Mexican-Americans: prevalence and association with the severity of insulin
resistance. Fertil Steril. 2005;84(3):766-9. doi: 10.1016/j.fertnstert.2005.03.051.

Balen A. Polycystic Ovary Syndrome and Secondary Amenorrhoea. Keith E, Lees C,
Bourne T. Dewhurst's Textbook of Obstetrics & Gynaecology, 9th edn. 2018. Wiley-
Blackwell United States, pp 637.

Akram W, Nori W, Zghair MA. Area Under the Curve of carotid artery Doppler as a sensitive
marker of insulin sensitivity among Iragi women with polycystic ovarian syndrome: a cross
sectional study. Ital J Gynaecol Obstet. E pub 2022; doi: 10.36129/jog.2022.86.

Luciano M, Ganong W. Neuroendocrinology. Volume 1 2013. Elsevier Science,
Netherlands,Academic Press 2013.

Paul C, Lagana AS, Maniglio P, Triolo O, Brady DM. Inositol's and other nutraceuticals'
synergistic actions counteract insulin resistance in polycystic ovarian syndrome and
metabolic syndrome: state-of-the-art and future perspectives. Gynecol Endocrinol. 2016
;32(6):431-8. doi: 10.3109/09513590.2016.1144741.

Liu Q, Tang B, Zhu Z, Kraft P, Deng Q, Stener-Victorin E, e al. A genome-wide cross-trait
analysis identifies shared loci and causal relationships of type 2 diabetes and glycaemic
traits with polycystic ovary syndrome. Diabetologia. 2022;65(9):1483-1494. doi:
10.1007/s00125-022-05746-x.

Jin C, Zou K, Xu Y, Yang H, Pan J. Elevated plasma pentraxin-3 in polycystic ovary
syndrome is associated with hyperandrogenism: a case-control study. BMC Endocr Disord.
2021 3;21(1):240. doi: 10.1186/s12902-021-00886-4.

Shanmugham D, Vidhyalakshmi R, Shivamurthy H. The effect of baseline serum luteinizing
hormone levels on follicular development, ovulation, conception and pregnancy outcome in
infertile patients with polycystic ovarian syndrome. Int J Reprod Contracept Obstet
Gynecol. 2017;7:318. doi: https://doi.org/10.18203/2320-1770.ijrcog20175869.

Desforges-Bullet V, Gallo C, Lefebvre C, Pigny P, Dewailly D, Catteau-Jonard S. Increased
anti-Millerian hormone and decreased FSH levels in follicular fluid obtained in women with



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

polycystic ovaries at the time of follicle puncture for in vitro fertilization. Fertil Steril.
2010;94(1):198-204. doi: 10.1016/j.fertnstert.2009.03.004.

Banaszewska B, Spaczynski RZ, Pelesz M, Pawelczyk L. Incidence of elevated LH/FSH
ratio in polycystic ovary syndrome women with normo- and hyperinsulinemia. Rocz Akad
Med Bialymst. 2003;48:131-4.

Khattak M, Sultana N, Usman R, Khattak U, Zafar U, Salman H. Luteinizing Hormone To
Follicle Stimulating Hormone Ratio In Patients With Polycystic Ovary Syndrome. J Ayub
Med Coll Abbottabad. 2020;32(2):255-258.

Khmil M, Khmil S, Marushchak M. Hormone Imbalance in Women with Infertility Caused by
Polycystic Ovary Syndrome: Is There a Connection with Body Mass Index? Open Access
Maced J Med Sci. 2020;20;8(B):731-7. doi: 0.3889/0amjms.2020.4569

Winters S, Huhtaniemi I. Male Hypogonadism: Basic, Clinical and Therapeutic Principles-
2nd edn. 2017 springer, Berlin, pp 147.

Lagana AS, Rossetti P, Buscema M, La Vignera S, Condorelli RA, Gullo G, Granese R,
Triolo O. Metabolism and Ovarian Function in PCOS Women: A Therapeutic Approach with
Inositols. Int J Endocrinol. 2016;2016:6306410. doi: 10.1155/2016/6306410.

Stracquadanio M, Ciotta L, Palumbo MA. Relationship between serum anti-Mullerian
hormone and intrafollicular AMH levels in PCOS women. Gynecol Endocrinol. 2018
;34(3):223-228. doi: 10.1080/09513590.2017.1381838.

Sopa N, Larsen EC, Nyboe Andersen A. Low dose HP-hMG in an antagonist protocol for
IVF in ovulatory and anovulatory patients with high AMH. Gynecol Endocrinol.
2018;34(7):623-626. doi: 10.1080/09513590.2018.1428302.

Soufizadeh N, Farhadifar F, Seyedoshohadaei F, Rezaei M, Rasouli MA, et al. The effect of
inofolic supplementation on women with polycystic ovarian syndrome (PCOS): a
Randomized Clinical Trial study. Ital J Gynaecol Obstet. 2021;33(4):256-262. doi:
10.36129/jog.33.04.05 256-262.

Christiansen SC, Eilertsen TB, Vanky E, Carlsen SM. Does AMH Reflect Follicle Number
Similarly in Women with and without PCOS? PLoS One. 2016;11(1):e0146739. doi:
10.1371/journal.pone.0146739.

Liu Q, Xie YJ, Qu LH, Zhang MX, Mo ZC. Dyslipidemia involvement in the development of
polycystic ovary syndrome. Taiwan J Obstet Gynecol. 2019;58(4):447-453. doi:
10.1016/j.tjog.2019.05.003.

Saei Ghare Naz M, Mousavi M, Mahboobifard F, Niknam A, Ramezani Tehrani F. A Meta-
Analysis of Observational Studies on Prolactin Levels in Women with Polycystic Ovary
Syndrome. Diagnostics (Basel). 2022;12(12):2924. doi: 10.3390/diagnostics12122924.

Jin C, Zou K, Xu Y, Yang H, Pan J. Elevated plasma pentraxin-3 in polycystic ovary
syndrome is associated with hyperandrogenism: a case-control study. BMC Endocr Disord.
2021,3;21(1):240. doi: 10.1186/s12902-021-00886-4.

Chiaffarino F, Parazzini F, Surace M, Benzi G, Chiantera V, La Vecchia C. Diet and risk of
seromucinous benign ovarian cysts. Eur J Obstet Gynecol Reprod Biol.
2003,10;110(2):196-200. doi: 10.1016/s0301-2115(03)00115-5.

Tosi F, Di Sarra D, Bonin C, Zambotti F, Dall'Alda M, Fiers T, et al. Plasma levels of
pentraxin-3, an inflammatory protein involved in fertility, are reduced in women with

10



32.

33.

34.

35.

polycystic ovary syndrome. Eur J Endocrinol. 2014,4;170(3):401-9. doi: 10.1530/EJE-13-
0761.

Wyskida K, Franik G, Pohl N, Markuszewski L, Owczarek A, Madej P, et al. Pentraxin 3 as
a marker of endothelial dysfunction in young women with polycystic ovary syndrome
(PCOS). Scand J Clin Lab Invest. 2019;79(6):419-423. doi:
10.1080/00365513.2019.1637535.

Sahin FK, Sahin SB, Balik G, Ural UM, Tekin YB, Cure MC, Senturk S, Yuce S, Cure E.
Does low pentraxin-3 levels associate with polycystic ovary syndrome and obesity? Int J
Clin Exp Med. 2014;15;7(10):3512-9.

Varani S, Elvin JA, Yan C, DeMayo J, DeMayo FJ, Horton HF, Byrne MC, Matzuk MM.
Knockout of pentraxin 3, a downstream target of growth differentiation factor-9, causes
female subfertility. Mol Endocrinol. 2002;16(6):1154-67. doi: 10.1210/mend.16.6.0859.

Deveer M, Deveer R, Basaran O, Turkcu UO, Akbaba E, Cullu N, et al. Serum Copeptin,
Pentraxin 3, Anti-Mullerian Hormone Levels With Echocardiography and Carotid Artery
Intima-Media Thickness in Adolescents With Polycystic Ovary Syndrome. J Clin Med Res.
2015;7(12):989-94. doi: 10.14740/jocmr2375w.

11



Table 1. Summary Statistics Table for demographic, biochemical, and hormonal Variables
by groups.

Variable Groups Mean SD SEwm Median Min Max P
(number) value
(Cs%r)‘”o' 27.20 505 037 2345 1870  27.40

Age Fertile 0.14

2821 483 091 2800  19.00  38.00
(years) PCOS(30)

Infertile

pcos@o) 2797 506 092 27.00 18.00  42.00

(%%r;”o' 27.30 542 099 27.00 18.00  41.00
BMI - 0.65

F‘gé')'gso 28.61 6.09 115 27.50 18.00  41.00
(Kg/m?) PCOS(30)

Infertile

pcos@E0) 2750 5.6 102 2650 2000  39.00

Control 7.22 202 054 650 250  12.00

(30)
LH :

Fertile

9.31 508 096 7.96 0.62 2080  <.001

(miu/)  PCOS(30)

Infertile

PCOS(30) 348 163 029 285 2.12 8.10

Control 7.49 172 031 7.55 490  10.80

(30)
FSH , <.001

F‘gé')'g a0 698 193 037 6.94 4.00 12.90
(miu/L) PCOS(30)

Infertile

PCOS(30) 12 095 017 487 2.80 6.22

Control 1.05 056 011 0.86 032 224

(30)
LH/FSH  Fertile <.001
ratio Peos@l) 137 072 014 1.30 0.11 2.76

Infertile

Poos@o) P74 031 006 062 0.38 148

Control

8.05 292 053 8.08 1,50 13.40

Insulin( (30) 001
miUL)  pertile

Pcos@E0) 2549 2478 468 18.00  6.16 104.80

12



FBS
(mg/dl)

AMH
(ng/ml)

Testost
erone
(mlU/L)

Prolacti
n

(ng/ml)

TSH
(mlU/L)

Infertile
PCOS(30)

Control
(30)

Fertile
PCOS(30)

Infertile
PCOS(30)

Control
(30)

Fertile
PCOS(30)

Infertile
PCOS(30)

Control
(30)

Fertile
PCOS(30)

Infertile
PCOS(30)

Control
(30)

Fertile
PCOS(30)

Infertile
PCOS(30)

Control (30)

Fertile
PCOS(30)

Infertile
PCOS(30)

22.78

101.40

113.43

114.23

5.90

8.21

8.97

0.39

0.62

0.69

16.98

17.95

9.34

2.91

2.94

2.23

22.35

12.82

12.36

6.13

1.35

1.62

1.82

0.27

0.23

0.18

6.28

6.22

3.28

1.13

1.02

0.69

4.08

2.34

2.33

0.25

0.30

0.33

0.05

0.04

0.03

0.60

0.20

0.19

0.13

15.71

98.00

115.50

114.50

5.70

8.28

9.08

0.39

0.56

0.67

17.45

17.75

7.80

2.75

2.95

1.92

3.71

82.00

90.00

102.00

4.10

5.55

5.77

0.07

0.33

0.40

6.88

6.88

6.00

0.89

1.60

1.20

121.10

120.00

142.00

129.00

9.20

11.90

12.07

0.82

0.98

0.99

27.70

30.00

19.00

5.00

5.00

4.00

<.001

.008

<.001

<.001

.008

Results for Testing the Mean Differences by groups using F-Tests; SD= Standard deviation;
SEM=Standard error of the mean; Min and Max= Minimum and maximum respectively
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Table 2. Pearson Correlation Results of Pentraxin 3 with Age, BMI, LH, FSH, LH/FSH ratio,
TSH, PRL, Testosterone, AMH, FBS, and Insulin in the infertile group.

Variables Pentraxin 3 n = 30
r 95.00% CI p

Age 0.44 [.10, .69] .014
BMI -0.15  [-.49, .22] 420
LH -0.08  [-.42, .29] .689
FSH -0.02  [-.38, .34] 917
LH/FSH ratio -0.08  [-.43, .29] .676
TSH 0.30 [-.07, .60] 107
PRL -0.13  [-.47, .24] 485
Testosterone -0.01 [-.37, .35] .949
AMH -0.39  [-.66, -.04] .031
FBS -0.01 [-.37, .39] .953
Insulin -0.25  [-.56, .12] .183

r: correlation confidence, Cl: confidence interval, P: P-value
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Table 3. ROC curve comparison between different markers showing ROC criteria in the
classification of infertility from control

Variable AUC SE

Pentraxin 3 0.68 0.07

AMH 0.91 0.03

LH/FSH ratio
0.65 0.07

AUC: area under the curve, SE: standard error, Cl: confident interval, Sen: sensitivity, Spe:

specificity, PV: Predictive value

95% CI

0.55to
0.79
0.81to
0.97
0.52 to
0.77

Cutoff

<1.05

>6.5

<1.33

15

Sen

46.67

93.33

96.67

Spe

83.33

76.67

36.67

+PV

73.7

80.0

60.4

-PV

61.0

92.0

91.7

P
value

<.001

<.001

<.037



Figure 1. Means & Confidence interval of Pentraxin for PCOS patients and control.
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Figure 2. ROC curve comparison of Pentraxin 3, AMH, and LH/FSH ratio.
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