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ABSTRACT
Background: Polycystic ovary syndrome (PCOS) is a common endocrine disorder in reproductive-age women, characterized by 
hormonal, metabolic, and inflammatory changes. Chronic low-grade inflammation plays a key role in its pathogenesis. Traditional 
markers such as CRP and leukocyte count are often non-specific, while novel biomarkers SIRI and AISI provide a more compre-
hensive assessment of immune status.
Methods: In this comparative study, 35 women with PCOS and 45 healthy controls aged 18- 40 years were evaluated. Age and 
BMI were comparable between groups. Serum fasting glucose, fasting insulin, lipid profile, CRP, and total testosterone were 
measured (Cobas pure, Roche Diagnostics), and insulin resistance was estimated via HOMA-IR. SIRI and AISI indices were calcu-
lated from complete blood count data using a Sysmex XN-1000 analyzer.
Results: Among women with PCOS, phenotype A was predominant (85.7%). Compared to controls, women with PCOS had higher 
fasting insulin, HOMA-IR, atherogenic lipid profile, CRP, total leukocyte count, total testosterone, and inflammatory indices (SIRI 
and AISI), while fasting glucose was similar. Both AISI and SIRI were significantly higher in PCOS (AISI median 269.4 vs. 150.1; SIRI 
median 0.9500 vs. 0.5600; p = 0.001). ROC analysis showed acceptable discriminatory ability (AUC 0.712 for AISI; 0.713 for SIRI), 
with moderate sensitivity (AISI 57.8%; SIRI 64.4%) and specificity (AISI 80%; SIRI 74.3%) for distinguishing PCOS from controls.
Conclusions: AISI and SIRI values are significantly higher in women with PCOS and serve as accessible, reliable biomarkers of 
chronic low-grade inflammation, supporting their use in routine clinical assessment for early detection of systemic inflammation.
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INTRODUCTION

Polycystic ovary syndrome (PCOS) is one of the most 
common endocrine disorders, affecting approximately 
8–13% of women of reproductive age, and is a leading 
cause of infertility [1,2].

The Rotterdam criteria remain the gold standard for 
diagnosis, requiring the presence of at least two of the 
following three features: biochemical or clinical signs of 
hyperandrogenism, oligo-ovulation or anovulation, and 
ultrasound evidence of polycystic ovarian morphology [3].

PCOS is characterized by reproductive, metabolic, 
and psychological consequences: approximately 50% of 
women suffer from anovulatory infertility [4,5], 75–95% 
exhibit insulin resistance, which is associated with hyper-

androgenism and anovulation [4-6], and about 50% of 
cases progress to prediabetes or type 2 diabetes [5]. Fur-
thermore, patients often experience anxiety, depression 
(~37%), and psychosexual dysfunction [5, 6].

Numerous studies have focused on investigating the 
etiology and pathogenesis of PCOS. Low-grade chronic in-
flammation is a recognized component of the pathophysi-
ology of PCOS and is closely associated with insulin resist-
ance, obesity, and hormonal imbalance. In this context, 
circulating blood cells—including neutrophils, monocytes, 
and lymphocytes—contribute to a sustained subclinical 
inflammatory response. Alterations in their number and 
activity promote increased production of pro-inflamma-
tory mediators such as C-reactive protein (CRP), tumor 
necrosis factor-α (TNF-α), and interleukin-6 (IL-6) [7].
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Hyperinsulinemia and androgen excess further enhance 
immune cell activation, reinforcing cytokine release and 
maintaining a chronic inflammatory state. This persistent in-
flammation contributes to ovarian dysfunction, impaired fol-
liculogenesis, and worsening metabolic disturbances, there-
by linking hematologic inflammatory changes with both 
reproductive and cardiometabolic complications in PCOS [8].

Traditional inflammatory markers, such as CRP and 
total leukocyte count, exhibit limited specificity, neces-
sitating the integration of more precise novel indicators 
of systemic inflammation. These include the Systemic 
Inflammation Response Index (SIRI) and the Aggregate 
Index of Systemic Inflammation (AISI), both calculated 
from complete blood count parameters [9-11].

SIRI is a three-cell biomarker that incorporates three 
types of leukocytes (neutrophils, monocytes, and lym-
phocytes), reflecting diverse immune response pathways 
[11]. A more complex marker is the Aggregate Index of 
Systemic Inflammation (AISI), which integrates neutrophil, 
monocyte, platelet, and lymphocyte counts. The inclusion 
of the platelet count allows for a more detailed assess-
ment not only of the immune response but also of the 
prothrombotic state and endothelial dysfunction, both of 
which are characteristic of PCOS pathogenesis [12].

METHODS

The study was conducted in full accordance with the princi-
ples of the Declaration of Helsinki. The protocol was formally 
approved by the Ethics Committee of the Medical University 
of Sofia (Contract №150/2025). All participants provided 
written informed consent prior to inclusion in the study.

Study design and participants

A clinical and anamestic method was employed. The 
study included 80 women divided into two groups:
1. PCOS group: 35 women aged 18-40 years, newly di-
agnosed and treatment-naïve, with PCOS diagnosed ac-
cording to the Rotterdam criteria [13]. Participants were 
selected by a specialist in obstetrics and gynecology. 
According to the Rotterdam classification, participants 
were categorized into 4 phenotypes:
1.1.Phenotype A (classic PCOS): hyperandrogenism (HA) + oligo 
/ anovulation (OA) + polycystic ovarian morphology (PCOM)
1.2.Phenotype B: HA + OA.
1.3.Phenotype C (ovulatory PCOS): HA + PCOM.
1.4. Phenotype D (non-hyperandrogenic PCOS): OA + PCOM
2. Control group: 45 age-matched healthy women with 
regular menstrual cycles and no comorbidities.

Sampling type

Participants were recruited consecutively from the out-
patient clinic. Efforts were made to minimize selection 
bias by applying strict inclusion and exclusion criteria.

Exclusion criteria: To ensure sample homogene-
ity, women with thyroid disorders, hyperprolactinemia, 
premature ovarian failure, hypothalamic amenorrhea, 
congenital adrenal hyperplasia, androgen-producing 
tumors, Cushing's syndrome, autoimmune diseases, 
pregnancy, or lactation were excluded. Women who had 
used corticosteroids, oral contraceptives, or anti-andro-
gens within the previous 3-6 months were also excluded.

Anthropometric data (simplified)

Age and body mass index (BMI) were recorded at enroll-
ment. The BMI was calculated using the formula weight 
(kg) / height square meters (m2).

Laboratory methods

Blood collection: Venous blood samples were obtained 
following overnight fasting and collected into EDTA and 
serum tubes.

Complete blood count (CBC) and WBC differential: 
Freshly collected whole blood samples with K₂EDTA were 
analyzed within 2 hours of venipuncture. Until process-
ing, specimens were maintained at room temperature. 
Samples showing visible clots or inadequate volume 
were excluded from analysis. CBC and WBC differential 
were performed using the Sysmex XN-1000 automated 
hematology analyzer (Sysmex Corporation, Kobe, Japan), 
based on fluorescent flow cytometry.

Systemic inflammatory indices calculation: SIRI = neu-
trophil × monocyte / lymphocyte count; AISI = neutro-
phil × monocyte × platelet / lymphocyte count.

Biochemical analyses: Venous blood samples were 
obtained following overnight fasting. The following pa-
rameters were measured, using the Cobas Pure Inte-
grated System (Roche Diagnostics): fasting blood glu-
cose (mmol/L), fasting insulin (µIU/mL), total cholesterol 
(mmol/L), low-density lipoprotein cholesterol (LDL-C, 
mmol/L), high-density lipoprotein cholesterol (HDL-C, 
mmol/L), triglycerides (TG, mmol/L), C-reactive protein 
(CRP, mg/L), and total testosterone (nmol/L).

Insulin resistance (HOMA-IR) was estimated using the 
formula: glucose (mmol/L) × insulin (μIU/mL)/ 22.5.

Statistical Analysis

Normality was assessed using the Shapiro–Wilk test. As 
most variables were non-normally distributed, data are 
presented as medians and interquartile ranges (IQR). 
Comparisons between groups were performed using the 
non-parametric Mann–Whitney U test.

Sensitivity analyses were conducted for SIRI and AISI to 
assess the robustness of the findings. Outliers were defined 
using Tukey’s method (1.5× interquartile range), and all com-
parisons were repeated after exclusion of extreme values. 
ROC curve analyses were repeated in the sensitivity datasets.
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RESULTS

Participants with polycystic ovary syndrome (PCOS) were 
classified into four phenotypic groups according to the 
Rotterdam criteria. Phenotype A was predominant (30/35, 
85.7%), whereas phenotypes B (2/35, 5.7%), C (2/35, 
5.7%), and D (1/35, 2.9%) were less frequent (Table 1).

No significant differences were observed between the 
PCOS and control groups in terms of age or body mass 
index (Mann–Whitney U test, p=0.3198 and p=0.3425, 
respectively; Table 1), indicating comparable baseline an-
thropometric characteristics. Women with PCOS exhibit-
ed significantly higher fasting insulin levels and HOMA-IR 
values compared to controls, whereas fasting glucose did 
not differ significantly between groups (Table 2). 

The PCOS group demonstrated a more atherogenic 
lipid profile, characterized by elevated LDL-C and triglyc-
eride levels and reduced HDL-C concentrations. Total 
cholesterol showed a non-significant trend toward high-
er values in women with PCOS.

Markers of systemic inflammation, including total leu-
kocyte count, C-reactive protein (CRP), SIRI, and AISI, were 
significantly elevated in the PCOS group. Total testosterone 
levels were also markedly higher in women with PCOS.

Effect size analysis revealed small-to-large effects, with 
the strongest magnitudes observed for total testosterone, 
insulin resistance indices (HOMA-IR and fasting insulin), and 
the composite inflammatory indices (SIRI and AISI) (Table 2).

Given the observed elevation of composite inflamma-
tory indices in women with PCOS, the diagnostic perfor-
mance of SIRI and AISI as potential biomarkers of chronic 
low-grade inflammation associated with PCOS was further 
evaluated. The AISI index was significantly higher in women 
with PCOS compared to controls (median: 269.4 vs. 150.1; 
p=0.001, Mann–Whitney U test). Receiver operating char-
acteristic (ROC) curve analysis demonstrated an area under 
the curve (AUC) of 0.712 (95% CI: 0.5989–0.8246), indicat-
ing acceptable discriminatory ability. The optimal cut-off 
value for identifying PCOS was 157.1, yielding a sensitivity 
of 57.78% and a specificity of 80% (Figure 1A).

Similarly, SIRI values were significantly higher in the 
PCOS group (median: 0.9500 vs. 0.5600; p=0.001, Whit-
ney U test). ROC analysis showed an AUC of 0.713 (95% 
CI: 0.5997-0.8264). The optimal cut-off value for SIRI was 
0.6250, corresponding to a sensitivity of 64.44% and a 
specificity of 74.29% (Figure 1B).

Sensitivity analyses confirmed the robustness of the 
findings for both indices. For SIRI, one extreme value was 
excluded in the PCOS group and one in the control group. 
For AISI, two extreme values were excluded in the PCOS 
group, while no outliers were detected among controls. 
The differences between PCOS and controls for both SIRI 
and AISI remained statistically significant after exclusion 
of outliers. ROC curve analyses demonstrated compara-
ble AUC values in the sensitivity datasets, indicating sta-
ble discriminatory performance of both indices.

Table 2. Comparative analysis of laboratory parameters between the two study groups
Variable PCOS median (IQR) (n=35) Controls median (IQR) (n=45) p-value Effect size (r)
Fasting glucose (mmol/L) 5.05 (4.73 – 5.28) 4.92 (4.71 – 5.07) 0.0988 0.18
Fasting insulin (µIU/mL) 8.83 (5.95 – 10.50) 7.43 (5.86 – 8.29) 0.0016 0.35
HOMA-IR 2.02 (1.27 – 2.43) 1.53 (1.32 – 1.89) 0.0009 0.37
Total cholesterol (mmol/L) 4.63 (4.07 – 5.30) 4.32 (3.96 – 4.67) 0.0620 0.21
LDL-C (mmol/L) 2.70 (2.20 – 3.13) 2.31 (2.02 – 2.66) 0.0192 0.26
HDL-C (mmol/L) 1.48 (1.12 – 1.72) 1.65 (1.52 – 1.88) 0.0093 0.29
Triglycerides (mmol/L) 0.820 (0.57 – 1.28) 0.61 (0.50 – 0.78) 0.0033 0.33
WBC (×10⁹/L) 6.80 (5.40 – 8.40) 5.70 (4.85 – 6.70) 0.0118 0.28
CRP (mg/L) 2.20 (0.60 – 5.40) 0.80 (0.50 – 1.40) 0.0114 0.28
Total testosterone (nmol/L) 1.58 (1.18 – 2.12) 1.06 (0.66 – 1.32) < 0.0001 ≥ 0.44
AISI 269.4 (174.3 – 334.8) 150.1 (85.02 – 262.7) 0.001 0.37
SIRI 0.950 (0.620 – 1.160) 0.560 (0.380 – 0.890) 0.001 0.37

Abbreviations: AISI –  aggregate index of systemic inflammation, CRP – C-reactive protein, HDL-C – high-density lipoprotein cholesterol, HOMA-IR – homeostatic model assessment of insulin resistance, IQR – inter-
quartile range, LDL-C – low-density lipoprotein cholesterol, PCOS – polycystic ovary syndrome, SIRI –  systemic inflammation response index, WBC – white blood cells.

Table 1. Clinical and demographic characteristics of the two study groups
PCOS (n = 35) Controls (n = 45) p-value

Clinical characteristic
Age (years), median (IQR) 29.0 (24.0-33.0) 27 (22.5-32.00) 0.319
BMI (kg/m²), median (IQR) 23.1 (20.9-24.7) 22.7 (20.8-24.5) 0.342

Rotterdam PCOS phenotypes, n (%)

A (HA + OA + PCOM) 30 (85.7%) - -
B (HA + OA) 2 (5.7%) - -
C (HA + PCOM) 2 (5.7%) - -
D (OA + PCOM) 1 (2.9%) - -
Total PCOS 35 (100%) - -

Abbreviations: BMI – body mass index, HA – hyperandrogenism, IQR – interquartile range, OA – oligo/anovulation, PCOM – polycystic ovarian morphology, PCOS – polycystic ovary syndrome.



140 Romanian Journal of Laboratory Medicine 2026;34(2)

DISCUSSION

Our study confirmed the growing body of evidence sup-
porting the presence of chronic low-grade inflammation 
in polycystic ovary syndrome (PCOS) [14-20].

The meta-analysis by Gnanadass et al. demonstrates 
that an imbalance in CRP levels and inflammatory cy-
tokines such as TNF-α, IL-6, IL-8, IL-10, IL-18, and IL-33 
plays a central role in the pathogenesis of the syndrome 
[14]. In support of this theory, Rudnicka et al. also report 
a significant increase in a wide range of proinflammato-
ry markers and CRP in women with PCOS [16]. Qu et al. 
further contribute to the understanding of the immune 
genesis of the syndrome by identifying specific immune 
response–related genes with high diagnostic value and re-
porting enhanced infiltration of neutrophils and dendritic 
cells [17]. These data on cellular infiltration directly corre-
spond with our results, which demonstrate alterations in 
differential leukocyte counts in women with PCOS.

The present study confirmed and expanded upon the 
findings of Ozgan et al. regarding the diagnostic value 
of AISI and SIRI in PCOS [20]. Although specific inflam-
matory markers such as cytokines, interleukins, and TNF 
provide a precise pathophysiological profile, their assess-
ment in routine clinical practice remains impractical due 
to high costs and methodological complexity. It is pre-
cisely here that the clinical advantage of the AISI and SIRI 
indices becomes evident. They offer a reliable alternative 
for assessing immune dysregulation and leukocytosis us-
ing accessible and standardized parameters derived from 
the complete blood count.

In addition to SIRI and AISI, our study evaluated tradi-
tional inflammatory and metabolic parameters, including 
total leukocyte count, C-reactive protein (CRP), fasting in-

sulin, HOMA-IR, lipid profile, and total testosterone. Wom-
en with PCOS demonstrated significant elevations in these 
markers compared to controls, consistent with previous 
evidence of low-grade chronic inflammation and metabol-
ic dysregulation in this population [14-17]. The observed 
correlations between these conventional markers and the 
composite indices further support the validity of SIRI and 
AISI as reliable, easily obtainable surrogates for systemic 
inflammatory status, highlighting their potential role in 
comprehensive clinical assessment of PCOS patients.

Our data demonstrate a highly significant correlation 
(p=0.001), which minimizes the risk of statistical error 
and establishes these indices as more stable biomarkers 
of systemic inflammation in this patient population.

The results of the ROC analysis of the AISI index high-
light its role as an effective biomarker. Its high specificity 
indicates that it can successfully identify patients with pro-
nounced inflammatory status while minimizing the risk of 
false-positive results in healthy women. An AUC value of 
0.712 is comparable to established metabolic markers, con-
firming the benefit of including AISI in the diagnostic panel 
for PCOS. In parallel, the SIRI index demonstrates similar 
potential as a reliable and accessible biomarker for iden-
tifying low-grade systemic inflammation in women with 
PCOS.  With significant diagnostic accuracy (AUC = 0.713), 
good sensitivity, and specificity at a cut-off value of 0.6250, 
SIRI represents a valuable parameter for clinical screening.

The robustness of the observed associations was sup-
ported by sensitivity analyses, as the exclusion of extreme 
values did not materially alter the statistical significance or 
direction of the differences in SIRI and AISI between wom-
en with PCOS and controls. These findings suggest that the 
discriminatory performance of both indices is stable and 
not driven by a small number of influential observations.

Figure 1. ROC curve analysis for PCOS detection
The composite indices were elevated in women with PCOS, suggesting aggregate index of systemic inflammation (AISI) 
and systemic inflammation response index (SIRI) are potential biomarkers of chronic low-grade inflammation associ-
ated with PCOS. (A) AISI performance: AUC 0.712 (95% CI: 0.598-0.824), optimal cut-off 157.1 (57.8% sensitivity, 80.0% 
specificity). (B) SIRI performance: 0.713 (95% CI: 0.599-0.826), optimal cut-off 0.625 (64.4% sensitivity, 74.3% specificity).
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The primary advantage of both indices lies in their 
ease of use in routine clinical practice through complete 
blood count analysis and differential leukocyte counts, 
enabling effective monitoring without the need for cost-
ly specialized investigations.

The present study has several limitations that should 
be acknowledged. First, the sample size is relatively small, 
which may limit the generalizability of the findings and the 
statistical power to detect subtle correlations between 
inflammatory indices and specific PCOS phenotypes. Sec-
ond, the cross-sectional design of the study allows for the 
identification of associations but precludes the establish-
ment of a causal relationship between elevated AISI/SIRI 
levels and the development of PCOS-related complica-
tions. Nevertheless, the high precision of automated he-
matological analysis and the use of a well-defined control 
group strengthen the reliability of our preliminary results. 
Future large-scale prospective studies are required to vali-
date these findings in more diverse populations.

CONCLUSIONS

With their good diagnostic accuracy and high specificity, 
the AISI and SIRI indices may offer an opportunity for 
the early identification of systemic inflammation in pa-
tients with PCOS. Their main advantage lies in their cost-
effectiveness and accessibility, as they are calculated 
directly from routine complete blood count and white 
blood cell differential parameters. While other investi-
gated indices also showed associations with systemic 
inflammation, AISI and SIRI appeared to demonstrate 
more consistent performance in the present cohort. The 
incorporation of AISI and SIRI into diagnostic algorithms 
for PCOS could potentially support more precise clinical 
screening and long-term patient monitoring; however, 
further validation in larger, prospective cohorts is war-
ranted before routine clinical implementation.

ABBREVIATIONS

AISI- Aggregate Index of Systemic Inflammation
AUC – Area Under the Curve
CRP – C-reactive protein
HA – Hyperandrogenism
OA – Oligo/anovulation
PCOS – Polycystic ovary syndrome 
PCOM – Polycystic ovarian morphology
ROC – Receiver Operating Character
SIRI – Systemic Inflammation Response Index 

ACKNOWLEDGEMENT

None.

AUTHORS’ CONTRIBUTION

NND: conceptualization, methodology, investigation, 
formal analysis, data curation, writing – original draft, 
writing – review and editing.
PА: resources, patient selection.
ID: formal analysis, supervision.
MV: conceptualization, formal analysis, supervision.
All authors have read and approved the final version of 
the manuscript.

CONFLICT OF INTEREST

None to declare.
Publisher’s Note: The Editorial Office stays neutral with 
regard to jurisdictional claims in published maps and in-
stitutional affiliations.
Copyright: © 2026 by the authors. Submitted for pos-
sible open access publication under the terms and con-
ditions of the Creative Commons Attribution (CC BY) li-
cense (https://creativecommons.org/licenses/by/4.0/).

REFERENCES
1.	 Begum G, Almashaikhi N, Albalushi M, Alsalehi H, Alazawi R, Goud 

B, et al. Prevalence of polycystic ovary syndrome (PCOS) and its 
associated risk factors among medical students in two countries. 
Int J Environ Res Public Health. 2024;21(9):1165. DOI: 10.3390/
ijerph21091165

2.	 World Health Organization. Polycystic ovary syndrome [Internet]. 
Geneva: WHO; 2023 Jun 8 [cited 2024 Jun 1]. Available from: 
www.who.int 

3.	 Dason E, Koshkina O, Chan C, Sobel M. Diagnosis and management 
of polycystic ovarian syndrome. CMAJ. 2024;196(3):E85 E94. 
DOI: 10.1503/cmaj.231251

4.	 Merkin S, Phy J, Sites C, Yang D. Environmental determinants of 
polycystic ovary syndrome. Fertil Steril. 2016;106(1):16 24. DOI: 
10.1016/j.fertnstert.2016.05.011

5.	 Teede H, Misso M, Costello M, Dokras A, Laven J, Moran L, et 
al. Recommendations from the international evidence-based 
guideline for the assessment and management of polycystic 
ovary syndrome. Hum Reprod. 2018;33(9):1602 1618. DOI: 
10.1093/humrep/dey256

6.	 Tosi F, Bonora E, Moghetti P. Insulin resistance in a large cohort of 
women with polycystic ovary syndrome: a comparison between 
euglycaemic-hyperinsulinaemic clamp and surrogate indexes. 
Hum Reprod. 2017;32(12):2515 2521. DOI: 10.1093/humrep/
dex308

7.	 Deng H, Chen Y, Xing J, Zhang N, Xi L. Systematic low-grade chronic 
inflammation and intrinsic mechanisms in polycystic ovary 
syndrome. Front Immunol. 2024;15:1504358. DOI: 10.3389/
fimmu.2024.1470283

8.	 Abdulkhaleq LA, Assi MA, Abdullah R, Zamri-Saad M, Taufiq-Yap 
YH, Hezmee MNM. The crucial roles of inflammatory mediators 
in inflammation: a review. Vet World. 2018;11(5):627 635. DOI: 
10.14202/vetworld.2018.627-635

https://doi.org/10.3390/ijerph21091165
https://doi.org/10.3390/ijerph21091165
http://www.who.int
https://doi.org/10.1503/cmaj.231251
https://doi.org/10.1016/j.fertnstert.2016.05.011
https://doi.org/10.1016/j.fertnstert.2016.05.011
https://doi.org/10.1093/humrep/dey256
https://doi.org/10.1093/humrep/dey256
https://doi.org/10.1093/humrep/dex308
https://doi.org/10.1093/humrep/dex308
https://doi.org/10.3389/fimmu.2024.1470283
https://doi.org/10.3389/fimmu.2024.1470283
https://doi.org/10.14202/vetworld.2018.627-635
https://doi.org/10.14202/vetworld.2018.627-635


142 Romanian Journal of Laboratory Medicine 2026;34(2)

9.	 Kindan A, Kindan G, Soysal Ç, Turan V. PCOS phenotypes and 
hematological immune-inflammatory indices: a comparative 
evaluation. J Reprod Immunol. 2025;173:104823. DOI: 10.1016/j.
jri.2025.104823

10.	Ballerini P, Contursi A, Bruno A, Mucci M, Tacconelli S, Patrignani P. 
Inflammation and cancer: from the development of personalized 
indicators to novel therapeutic strategies. Front Pharmacol. 
2022;13:838079. DOI: 10.3389/fphar.2022.838079

11.	Gürbüz T, Madenli A, Çetiner S. The relationship between 
polycystic ovary syndrome phenotypes and systemic immune-
inflammation (SII) and response (SIRI) indices. J Controv Obstetr 
Gynecol Ped. 2025;3(1):1 8. DOI: 10.51271/JCOGP-0039

12.	Hosseninia S, Ghobadi H, Garjani K, Hosseini S, Aslani M. 
Aggregate index of systemic inflammation (AISI) in admission as 
a reliable predictor of mortality in COPD patients with COVID-19. 
BMC Pulm Med. 2023;23:107. DOI: 10.1186/s12890-023-02397-
5

13.	Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus Workshop 
Group. Revised 2003 consensus on diagnostic criteria and long-
term health risks related to polycystic ovary syndrome (PCOS). 
Hum Reprod. 2004;19(1):41 47. DOI: 10.1093/humrep/deh098

14.	Gnanadass S, Prabhu Y, Gopalakrishnan A. Association of metabolic 
and inflammatory markers with polycystic ovarian syndrome 
(PCOS): an update. Arch Gynecol Obstet. 2021;303(3):631 643. 
DOI: 10.1007/s00404-020-05951-2

15.	Hatziagelaki E, Pergialiotis V, Kannenberg J, Trakakis E, Tsiavou A , 
Markgraf D, et al. Association between biomarkers of low-grade 
inflammation and sex hormones in women with polycystic ovary 
syndrome. Exp Clin Endocrinol Diabetes. 2020;128(11):723 730. 
DOI: 10.1055/a-0992-9114

16.	Rudnicka E, Suchta K, Grymowicz M, Calik-Ksepka A, Smolarczyk 
K, Duszewska A, et al. Chronic low grade inflammation in 
pathogenesis of polycystic ovary syndrome. Int J Mol Sci. 
2021;22(7):3789. DOI: 10.3390/ijms22073789

17.	Qu J, Li B, Qiu M, Wang J, Chen Z, Li K, et al. Discovery of immune-
related diagnostic biomarkers and construction of diagnostic 
model in various polycystic ovary syndrome. Arch Gynecol Obstet. 
2022;306(5):1607 1615. DOI: 10.1007/s00404-022-06686-y

18.	Luan YY, Zhang L, Peng YQ, Li YY, Lui RX, Yin CH. Immune regulation 
in polycystic ovary syndrome. Clin Chim Acta. 2022;531:265 272. 
DOI: 10.1016/j.cca.2022.04.234

19.	Zorlu U, Turgay B, Yılmazer-Zorlu S, Halilzade M, Halilzade I, Yalçın 
H. Investigation of the relationship between clinical features 
and the sonographic appearance of the ovaries with the delta 
neutrophil index in polycystic ovary syndrome. JBRA Assist 
Reprod. 2025;29(3):333 337. DOI: 10.5935/1518-0557.20250014

20.	Ozkan H, Ozkan M, Dayanan R, Bulan D, Filiz A , Engin-Ustun Y. 
Inflammatory status and clinical phenotypes of PCOS: the role 
of NLR, SII, SIRI, and AISI. BMC Womens Health. 2025;25(1):463. 
DOI: 10.1186/s12905-025-04033-2

https://doi.org/10.1016/j.jri.2025.104823
https://doi.org/10.1016/j.jri.2025.104823
https://doi.org/10.3389/fphar.2022.838079
https://doi.org/10.51271/JCOGP-0039
https://doi.org/10.1186/s12890-023-02397-5
https://doi.org/10.1186/s12890-023-02397-5
https://doi.org/10.1093/humrep/deh098
https://doi.org/10.1007/s00404-020-05951-2
https://doi.org/10.1055/a-0992-9114
https://doi.org/10.3390/ijms22073789
https://doi.org/10.1007/s00404-022-06686-y
https://doi.org/10.1016/j.cca.2022.04.234
https://doi.org/10.5935/1518-0557.20250014
https://doi.org/10.1186/s12905-025-04033-2

