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Abstract 

Objective This study seeks to explore the association between common clinical indicators and pregnancy outcomes in patients 

with polycystic ovary syndrome (PCOS). Methods A cohort of 52 women with PCOS, 22 with isolated polycystic ovarian 

morphology (PCOM), 13 with isolated hyperandrogenism (HA), and 59 healthy controls was recruited from the Department of 

Reproductive Medicine, First Affiliated Hospital, Zhejiang University School of Medicine, between June 2021 and September 

2022. Clinical parameters including age and body mass index (BMI) were recorded, while levels of D-dimer (DD), alanine 

aminotransferase (ALT), aspartate transaminase (AST), creatinine (Cr), urea nitrogen (UN), fasting plasma glucose (Glu), 

fasting insulin (Fins), and thyroid-stimulating hormone (TSH), embryo availability rate, fertilization Rate were measured. 

Differences across PCOS, PCOM, and HA groups were analyzed using analysis of variance and non-parametric tests. Results 

(1) In the PCOS group, significant differences were observed for embryo availability rate, age, WBC, TSH, ALT, AST, 

MAFLD, and BARD scores (P < 0.05). (2) Embryo availability was inversely associated with age, MAFLD, BARD, Fins, 

TSH, and WBC, and positively associated with AST (P < 0.05). (3) Fertilization rate was negatively correlated with V-PH, 

CA125, granulocyte percentage, BMI, Cr, and UN/Cr (P < 0.05). (4) ROC analysis of pregnancy outcomes in PCOS patients 

demonstrated that age, ALT, AST, AST/ALT, Cr, UN/Cr, DD, TSH, and CA125 had areas, sensitivities, and specificities above 

the moving average threshold. Conclusion Endocrine profiles differ significantly among PCOS, PCOM, and HA groups, and 

markers such as Age, ALT, AST, AST/ALT ratio, Cr, UN/Cr, DD, TSH, and CA125 can serve as potential predictors of 

pregnancy outcomes in patients with PCOS. 
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1. Introduction 

Polycystic ovary syndrome (PCOS) is a prevalent endo-

crine disorder associated with impaired female reproductive 

function. In addition to increasing the risk of cardiovascular 

disease and endometrial cancer [1] in premenopausal women, 

PCOS has also been shown to significantly increase suscep-

tibility of offspring to endocrine, neurological, and psycho-

logical disorders [2, 3]. According to the National Health 

Service (NHS), PCOS is characterized by three diagnostic 

criteria: irregular menstruation, hyperandrogenism, and pol-

ycystic ovaries. Epidemiological data from China (2020) [4]
 

indicate that PCOS affects approximately 10% of women 

nationwide, with peak prevalence (17.23%) occurring in the 

21–30-year age group. Emerging evidence suggests that the 

true incidence may be higher than currently estimated [5]. 

Women of reproductive age with PCOS frequently exhibit 

severe infertility and experience pronounced physiological 

disruptions, including menstrual irregularities, acne, hirsutism, 

and impaired psychological health [6, 7]. The multisystemic 

consequences of PCOS extend beyond individuals to families 

and subsequent generations, highlighting its significance as a 

public health priority. Accumulating studies suggest that 

dysregulated inflammatory signaling and endocrine dysfunc-

tion represent key pathological drivers of PCOS pathogenesis 

[8, 9]. Nevertheless, associations between routine clinical 

indicators of PCOS and disease severity/prognostic assess-

ments remain underexplored. To address this gap, the present 

study examines correlations between standard clinical pa-

rameters and pregnancy outcomes in Chinese PCOS patients, 

to inform early clinical intervention strategies. The study 

protocol was approved by the Ethics Committee of the First 

Affiliated Hospital, Zhejiang University School of Medicine 

(Ethics Approval No. IIT20200672A). 

2. Materials and Methods 

2.1. Study Participants 

This study recruited a total of 146 patients from the Re-

productive Medicine Center, First Affiliated Hospital of 

Zhejiang University School of Medicine, who sought treat-

ment between June 2021 and September 2022. Participants 

included the following groups: 

1) Polycystic Ovary Syndrome (PCOS) Group: Fifty-two 

women diagnosed with PCOS, with a mean age of 

30.06 years old, were selected. Diagnosis was estab-

lished according to the 2003 Rotterdam criteria, re-

quiring at least two of the following: (i) oli-

go-ovulation or anovulation; (ii) clinical or biochemi-

cal evidence of hyperandrogenism; and (iii) polycystic 

ovarian morphology, defined by the presence of ≥12 

follicles measuring 2–9 mm in diameter in one or both 

ovaries and/or an ovarian volume ≥10 mL. Conditions 

associated with hyperprolactinemia and other sources 

of elevated androgens were excluded. 

2) Polycystic Ovary Morphology (PCOM) Group: Twen-

ty-two women with isolated PCOM were included, 

with an average age of 29.09 years old. Inclusion crite-

ria were: (i) ovarian volume ≥10 mL (calculated as 0.5 

× length × width × thickness in mm) and/or >12 folli-

cles with a diameter of 2–9 mm per ovary; (ii) absence 

of hyperprolactinemia, irregular menstruation, elevated 

androgens, hypothalamic amenorrhea, and ovarian tu-

mors. 

3) Hyperandrogenic Anovulation (HA) Group: Thirteen 

women with hyperandrogenic anovulation, with a 

mean age of 30.85 years, were included. Inclusion cri-

teria were: (i) serum testosterone >0.7 ng/mL (2.44 

nmol/L) during the follicular phase of a regular cycle; 

(ii) maintenance of regular menstrual cycles; (iii) ex-

clusion of medication-induced hyperandrogenism, 

polycystic ovarian morphology, endometriosis, disor-

ders of sexual differentiation, and adrenal or ovarian 

testosterone secretion abnormalities. 

4) Control Group: Fifty-nine healthy women with a mean 

age of 28.86 years old served as controls. Inclusion 

criteria included: (i) regular menstrual cycles; (ii) ab-

sence of polycystic ovarian morphology; (iii) no hor-

monal abnormalities such as hyperandrogenism; and 

(iv) no ovarian, tubal, or uterine disorders. 

All participants underwent ovarian stimulation using a 

GnRH antagonist protocol. Hematological, liver, kidney, and 

lipid profiles were within normal ranges, and participants 

had no history of liver, kidney, hypothalamic, or other rele-

vant systemic diseases. Exclusion criteria for all groups in-

cluded hyperprolactinemia, congenital adrenal hyperplasia, 

Cushing's syndrome, ovarian or adrenal disease, Sjögren’s 

syndrome, systemic lupus erythematosus, thyroid dysfunc-

tion, diabetes, endocrine-related conditions, genetic disorders, 

and recent use of endocrine-modulating drugs (within the 

three months prior to study participation). The study protocol 

was approved by the Ethics Committee of Zhejiang Univer-

sity School of Medicine. 

2.2. Observation Indicators 

1) General Indicators 

Age, height, and weight were measured for all subjects, 

and Body Mass Index (BMI) was calculated as weight (kg) 

divided by square of height (m
2
). 

2) Inflammatory Markers 

Inflammatory markers measured included white blood cell 

count (WBC), absolute neutrophil count (Granulocyte), neu-

trophil percentage (Gran%), and erythrocyte sedimentation 

rate (ESR). 

3) Endocrine and Metabolic Markers 

Fasting plasma glucose (Glu), fasting insulin (Fins), thy-
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roid-stimulating hormone (TSH), alanine aminotransferase 

(ALT), aspartate transaminase (AST), MAFLD score, HIS 

score, BARD score, urea nitrogen (UN), serum creatinine 

(Cr), D-dimer (DD), and vaginal pH (V-PH) were assessed. 

The scores were calculated as follows: 

MAFLD score = -2.89 + 1.18 × metabolic syndrome (1 = 

diagnosed, 0 = excluded) + 0.45 × type 2 diabetes (1 = diag-

nosed, 0 = excluded) + 0.15 × Fins (mU/L) + 0.04 × AST 

(U/L) - 0.94 × AST/ALT (U/L). 

HIS score = 8 × ALT/AST (U/L) + BMI (kg/m
2
) + 2 + 2 × 

type 2 diabetes (1 = diagnosed, 0 = excluded). 

BARD score = BMI (kg/m
2
) + type 2 diabetes (1 = diag-

nosed, 0 = excluded) + 2 × ALT/AST (U/L) (1 = diagnosed, 

0 = excluded). 

4) Reproductive Outcome Indicators 

Fertilization rate was calculated as the ratio of fertilized 

eggs to mature follicles, and high-quality embryo rate was 

determined as the proportion of embryos graded B+ or high-

er on day 3 relative to the total number of fertilized eggs. 

2.3. Statistical Methods 

Statistical analyses were conducted using SPSS software, 

version 26.0. Tests for normality and homogeneity of vari-

ance were applied to all quantitative variables. Data with 

normal distributions are presented as mean ± standard devia-

tion (x ± s), while non-normally distributed data were ana-

lyzed with the Kruskal-Wallis non-parametric test. Pearson’s 

correlation analysis was used to assess relationships between 

variables. Receiver Operating Characteristic (ROC) curve 

analysis was conducted to evaluate the diagnostic efficacy of 

clinical indicators in predicting pregnancy outcomes in 

PCOS, with Youden’s Index (YI) calculated to identify opti-

mal cutoff values. A significance threshold of P < 0.05 was 

applied throughout. 

3. Results 

3.1. Baseline Characteristics and Mean Values 

of Indicators Among PCOS, PCOM, HA, 

and Control Groups 

Baseline characteristics and mean values for key indica-

tors across the PCOS, PCOM, HA, and control groups were 

summarized in Table 1. Significant differences were ob-

served between the PCOS and control groups in high-quality 

embryo rate, age, WBC count, TSH, ALT, AST, MAFLD 

score, and BARD score (P < 0.05). Additionally, the PCOM 

group demonstrated significant differences compared to con-

trols in high-quality embryo rate, fasting insulin (Fins), 

MAFLD score, and HIS score (P < 0.05). No statistically 

significant differences were observed between the HA and 

control groups (P value > 0.05). 

Table 1. Comparison of General Characteristics and Laboratory Indicators among. 

Group 

Control (n=59) PCOS (n=52) 

P value 

PCOM (n=22) 

P value 

HA (n=13) 

P value 

Mean Mean Mean Mean 

Embryo Rate 0.44±0.04 0.39±0.03 0.01* 0.39±0.06 0.01* 0.47±0.07 0.36 

Fertilization Rate 0.51±0.04 0.49±0.04 0.52 0.36±0.08 0.13 0.64±0.09 0.26 

Age 28.86±0.52 30.06±0.59 0.002* 29.09±0.75 0.43 30.85±0.95 0.42 

BMI 22.83±0.46 23.81±0.50 0.03* 24.31±0.82 0.11 21.12±0.77 0.11 

ALT 16.64±1.54 23.42±3.35 0.02* 24±6.24 0.10 21.25±3.41 0.22 

AST 17.67±0.77 22.96±2.53 0.02* 20.63±2.1 0.11 20±1.5 0.20 

AST/LT 1.23±0.06 1.14±0.06 0.22 1.14±0.2 0.53 1.13±0.13 0.46 

Cr 57.26±1.30 57.34±1.19 0.91 57.06±2.6 0.94 54.33±1.46 0.32 

UN/Cr 78.95±2.51 73.15±2.66 0.24 70.60±4.9 0.12 83.04±4.38 0.49 

V-PH 4.03±0.06 3.96±0.05 0.60 4.01±0.11 0.92 3.8±0 0.09 

Fins 6.0±0.5 11.30±1.57 0.001* 12.06±4.69 0.01* 6.98±2.40 0.54 

D-D· 268.79±18.57 285.13±22.15 0.27 249.25±25.17 0.56 303.7±61.75 0.47 

ESR 7.25±0.5 8.95±0.85 0.09 8.94±1.10 0.13 8.2±1.07 0.46 

TSH 2.28±0.17 1.83±0.14 0.01* 1.79±0.25 0.16 2.26±0.60 0.98 
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Group 

Control (n=59) PCOS (n=52) 

P value 

PCOM (n=22) 

P value 

HA (n=13) 

P value 

Mean Mean Mean Mean 

WBC 6.40±0.30 7.17±0.28 0.02* 7.26±0.31 0.12 6.98±0.76 0.44 

Gran% 60.60±1.27 59.81±1.41 0.78 62.4±1.98 0.46 59.1±2.30 0.62 

Gran 4.07±0.27 4.32±0.22 0.16 4.74±0.32 0.18 4.24±0.60 0.80 

CA125 22.65±1.90 19.86±2.02 0.24 19.90±2.17 0.43 26.18±7.35 0.52 

MAFLD -2.63±0.75 -2.29±0.76 0.002* -2.31±0.47 0.004* -2.63±0.92 0.41 

HIS 34.02±3.75 34.24±5.52 0.39 34.02±3.75 0.027* 31.81±3.02 0.28 

BARD 24.24±3.40 25.08±5.57 0.045* 24.95±6.76 0.067 22.84±3.14 0.91 

Gran% represents the percentage of neutrophils relative to the total white blood cell count, while Gran denotes the absolute neutrophil count. 

Asterisks (*) indicate statistical significance at P < 0.05. 

To assess potential inter-group differences in baseline 

values of clinical indicators, a Kruskal-Wallis test was per-

formed. The analysis revealed significant inter-group dif-

ferences in aspartate transaminase (AST), fasting insulin 

(Fins), and white blood cell count (WBC) (H-values = 

11.303, 18.219, and 11.128, respectively; P < 0.05). No 

statistically significant differences were found for other 

indicators, including age., BMI, erythrocyte sedimentation 

rate (ESR), neutrophil percentage (Gran%), absolute neu-

trophil count (Gran), thyroid-stimulating hormone (TSH), 

alanine aminotransferase (ALT), AST/ALT ratio, creatinine 

(Cr), urea nitrogen/creatinine ratio (UN/Cr), vaginal pH 

(V-PH), D-dimer (DD), cancer antigen 125 (CA125), 

MAFLD score, HIS score, BARD score, high-quality em-

bryo rate, and fertilization rate (H-values = 3.435, 1.093, 

2.642, 1.157, 7.533, 5.051, 6.682, 3.506, 2.152, 5.318, 

4.482, 0.365, 2.725, 0.181, 5.625, 5.722, 1.503, 5.619; all 

P > 0.05). These findings suggest that insignificant baseline 

differences between groups minimized potential confound-

ing effects with age, BMI, ESR, Gran%, Gran, TSH, ALT, 

AST/ALT ratio, Cr, UN/Cr, V-PH, DD, CA125, MAFLD 

score, HIS score, BARD score, high-quality embryo rate, 

and fertilization rate. 

3.2. Further Inter-group Comparative Analysis 

1) AST Level Comparisons 

After comparison with the control group, significant ele-

vations in aspartate transaminase (AST) levels were ob-

served in both the PCOS and PCOM groups, as well as the 

HA group, with H-values of -18.884, -25.328, and -23.213, 

respectively (all P < 0.05). No significant differences were 

observed in the remaining inter-group comparisons (all P > 

0.05). 

2) Fasting Insulin Comparisons 

The PCOS group exhibited significantly increase in fast-

ing insulin levels in comparison to the control group, with an 

H-value of -26.269 (P < 0.05). However, no significant dif-

ferences were observed among the other inter-group com-

parisons (all P > 0.05). 

3) WBC Count Comparisons 

Significant increases in white blood cell (WBC) counts 

were noted in comparisons between the PCOS and PCOM 

groups with the control group, with H-values of -20.842 and 

-26.452, respectively (both P < 0.05). No statistical dispari-

ties between the HA group and the control group, nor among 

the PCOS, PCOM, and HA groups (all P > 0.05). 

3.3. Correlation Analysis of Pregnancy 

Outcomes and Clinical Indicators 

Pearson correlation analysis revealed significant negative 

correlations between the good embryo rate and age, MAFLD 

score, BARD score, fasting insulin (Fins), thy-

roid-stimulating hormone (TSH), and white blood cell (WBC) 

count, with correlation coefficients (r) of -0.201, -0.463, 

-0.514, -0.488, -0.230, and -0.263, respectively (all P < 0.05). 

Conversely, the good embryo rate exhibited a significant 

positive correlation with AST, with an r value of 0.879 (P < 

0.05). Furthermore, the fertilization rate demonstrated sig-

nificant negative correlations with vaginal pH (V-PH), can-

cer antigen 125 (CA125), neutrophil percentage (Gran%), 

body mass index (BMI), creatinine (Cr), and urea nitro-

gen/creatinine ratio (UN/Cr), with r values of -0.355, -0.184, 

-0.183, -0.894, -0.188, and -0.223, respectively (P < 0.05) 

(Table 2). 
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Table 2. Correlation of Pregnancy Outcomes with Common Clinical Indicators. 

Bivariate Analysis Pearson Correlation Coefficient P-value 

High-quality embryo rate -Age -0.201 0.026 

High-quality embryo rate -AST 0.879 0.000 

High-quality embryo rate -MAFLD -0.463 0.000 

High-quality embryo rate -BARD -0.514 0.000 

High-quality embryo rate -FIN -0.488 0.000 

High-quality embryo rate -TSH -0.230 0.011 

High-quality embryo rate -WBC -0.263 0.022 

High-quality embryo rate -V-PH -0.355 0.000 

High-quality embryo rate -CA125 -0.184 0.0455 

High-quality embryo rate -Gran% -0.183 0.040 

High-quality embryo rate -BMI -0.894 0.000 

High-quality embryo rate -Cr -0.188 0.039 

High-quality embryo rate -UN/Cr -0.223 0.014 

 

3.4. Diagnostic Value of Common Clinical 

Indicators in Relation to Pregnancy 

Outcomes in PCOS Patients 

To assess the diagnostic value of the fertilization rate in 

conjunction with common clinical indicators, receiver oper-

ating characteristic (ROC) curve analysis was conducted. 

Indicators with an area under the curve (AUC) greater than 

50% included age, alanine aminotransferase (ALT), aspartate 

transaminase (AST), AST/ALT ratio, creatinine (Cr), urea 

nitrogen/creatinine ratio (UN/Cr), vaginal pH (V-PH), 

D-dimer (D-D), thyroid-stimulating hormone (TSH), and 

cancer antigen 125 (CA125). Among these, age, AST, Cr, 

V-PH, D-D, TSH, and CA125 exhibited AUC values ex-

ceeding 60%, specifically 69.9%, 64.9%, 61.9%, 63.7%, 

61.9%, 64.9%, and 69.0%, respectively. 

To refine the optimal threshold values for clinical diagno-

sis and to further explore the diagnostic significance of these 

indicators in relation to the fertilization rate in PCOS patients, 

the Youden indices for Age, ALT, AST, AST/ALT, Cr, UN/Cr, 

V-PH, D-D, TSH, and CA125 were calculated as follows: 

30.50 (YI = 0.47), 24.50 (YI = 0.33), 17.50 (YI = 0.30), 1.15 

(YI = 0.32), 56.50 (YI = 0.50), 68.74 (YI = 0.20), 4.70 (YI = 

0.38), 289.00 (YI = 0.46), 3.83 (YI = 0.41), and 12.65 (YI = 

0.29), respectively (Figure 1). 

To ascertain the diagnostic value of the good embryo rate 

in relation to prevalent clinical indicators, receiver operating 

characteristic (ROC) curve analysis was conducted. The in-

dicators with an area under the curve (AUC) exceeding 50% 

included age, alanine aminotransferase (ALT), aspartate 

transaminase (AST), AST/ALT ratio, creatinine (Cr), urea 

nitrogen/creatinine ratio (UN/Cr), D-dimer (D-D), thy-

roid-stimulating hormone (TSH), and cancer antigen 125 

(CA125). Notably, age, UN/Cr, D-D, and CA125 demon-

strated AUC values surpassing 70%, specifically 85.2%, 

78.4%, 72.7%, and 73.9%, respectively. 

 
Figure 1. Fertilization rate ROC curve (area under the line > 

60%). 

To refine the optimal threshold values for the clinical di-

agnosis and to further investigate the diagnostic significance 

of these common clinical indicators associated with the good 

embryo rate in in individuals diagnosed with polycystic ova-

ry syndrome (PCOS), the Youden indices for age, ALT, AST, 

AST/ALT, Cr, UN/Cr, D-D, TSH, and CA125 were calculat-

ed as follows: 30.50 (YI = 0.71), 12.50 (YI = 0.39), 32.50 
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(YI = 0.46), 1.15 (YI = 0.57), 56.50 (YI = 0.48), 75.78 (YI = 

0.66), 289.00 (YI = 0.71), 4.58 (YI = 0.43), and 17.85 (YI = 

0.57), separately (Figure 2). 

 
Figure 2. High-quality embryo rate ROC curve (area under the 

line >70%). 

4. Discussion 

Polycystic ovary syndrome (PCOS) is a common hormo-

nal condition in women of reproductive age, marked by ele-

vated androgen levels, irregular menstrual cycles, and the 

polycystic ovaries. Beyond its role in causing persistent 

anovulation and reproductive dysfunction, PCOS signifi-

cantly increases the risk of various metabolic disorders, in-

cluding hirsutism and acne attributable to elevated androgen 

levels, type 2 diabetes linked to impaired glucose metabo-

lism, obesity and hyperlipidemia stemming from abnormal 

lipid metabolism, and the development of metabolic syn-

drome. 

Previous studies have identified chronic low-grade in-

flammation and dysregulated lipid metabolism as critical risk 

factors contributing for reproductive impairments in women 

with PCOS [9, 10]. Notably, current research predominantly 

emphasizes the molecular mechanisms of PCOS at genetic, 

hormonal, and endocrine levels [11-14], while the clinical 

assessment using relevant indicators remains underexplored. 

Consequently, few analyses from a clinical perspective that 

utilize commonly encountered clinical indicators to evaluate 

pregnancy outcomes in PCOS. 

Our study bridges this gap using normal reproductive-age 

women as a control group. By comparing inflammatory and 

related endocrine indicators among patients with PCOS, pure 

polycystic ovary morphology (PCOM), and pure hyper-

androgenism (HA), we controlled confounding effects asso-

ciated with isolated ovarian cyst-like changes and isolated 

elevated androgen levels. This methodological approach al-

lowed for a more precise identification of differences in in-

flammatory and endocrine indicators among the groups. The 

findings indicate statistically significant differences in these 

indicators, suggesting that serum inflammatory and related 

endocrine markers may thus serve as predictors for PCOS 

pregnancy outcomes. 

4.1. PCOS Lipid Metabolism 

Patients with PCOS exhibit ~2× higher obesity rates ver-

sus controls [10]. Our data showed a notable variation in 

body mass index (BMI) values between the PCOS group and 

the control group. Previous researches [12, 13] has suggested 

that obesity constitutes a major contributing factor for diag-

nosing PCOS in females of pre-reproductive age. Monitoring 

and controlling BMI in adolescent females who exceed the 

highest threshold of the normal range may mitigate the risk 

of developing PCOS. 

Moreover, a meta-analysis [14-16] shows that overweight 

or obese women with PCOS prior to reproduction face more 

severe metabolic disorders compared to those with a normal 

BMI. In our study, we categorized participants into three 

BMI groups: underweight (BMI < 20), normal weight, and 

overweight (BMI > 25) and examined potential differences 

in pregnancy outcomes, specifically fertilization rates and 

good embryo rates. Our results showed no meaningful statis-

tical variations between these groups (P > 0.05; this analysis 

is not displayed in this paper). However, we identified corre-

lations between indicators of liver and bile metabolism, such 

as alanine aminotransferase (ALT), aspartate transaminase 

(AST), and fasting insulin (FIN), and pregnancy outcomes. 

Prior research suggests that these correlations may be 

linked to impaired mechanisms of insulin receptor tyrosine 

phosphorylation within adipocytes of PCOS patients, which 

leads to significant functional abnormalities. For instance, a 

reduction is observed in the ability of adipose tissue to un-

dergo lipolysis and respond to insulin, along with abnormal 

secretion of adipokines and diminished glucose uptake by 

adipocytes. Furthermore, mechanistic studies have demon-

strated that dysfunctional adipose tissue contributes to ele-

vated levels of free fatty acids (FFAs), promoting insulin 

resistance, lipid dysregulation, and metabolic syndrome, ul-

timately resulting in liver function and glucose metabolism 

abnormalities. These findings align with our Section 2.2 re-

sults. 

4.2. PCOS Chronic Inflammation 

Elevated expression of inflammatory factors correlates 

with reproductive impairments in patients with polycystic 

ovary syndrome (PCOS). A substantial body of evidence 

shows that levels of high-sensitivity C-reactive protein 

(hsCRP), interleukin-1 beta (IL-1β), interleukin-18 (IL-18), 

and white blood cell (WBC) counts are significantly in-

creased in PCOS patients [17, 18]. These results are con-

sistent with our study, which found WBC counts negatively 

correlate with embryo quality rates, as well as a significant 

inverse association between fertilization rates and granulo-

cyte percentage (Gran%). (as detailed in Section 2.2). 

The mechanism through which systemic inflammatory re-
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sponses lead to adverse pregnancy outcomes in PCOS pa-

tients may be associated with macrophages, key immune 

cells that serve a pivotal function in the inflammatory pro-

cess. Macrophages are among the most abundant immune 

cells present in the tissue microenvironment under various 

pathological conditions, including PCOS, and act as a key 

source of inflammatory mediators such as tumor necrosis 

factor-alpha (TNF-α), interleukin-6 (IL-6), and C-C motif 

chemokine ligand 2 (CCL2). The equilibrium between M1 

(pro-inflammatory) and M2 (anti-inflammatory) macrophag-

es is essential in shaping both physiological and pathological 

processes [19]. Elevated androgen levels have been shown to 

increase the population of ovarian M1 macrophages, which 

express chemokine-like receptors and stimulate the secretion 

of various inflammatory factors, including TNF-α, IL-6, in-

ducible nitric oxide synthase (iNOS), IL-12, and IL-1β, 

while simultaneously inhibiting the expression of IL-10. This 

shift drives macrophages from the anti-inflammatory M2 

phenotype toward the pro-inflammatory M1 phenotype [20]. 

In addition to macrophages, granulosa cells act as a key 

role in the ovarian inflammatory cellular environment. These 

cells provide approximately 85% of the nutritional support to 

oocytes, with their growth and development directly influ-

encing follicle initiation, maturation, and atresia [21]. Ele-

vated androgen levels can inhibit the proliferation of ovarian 

granulosa cells, promote their apoptosis, and hinder oocyte 

growth and development, resulting in follicular development 

arrest and impaired kinetics [22]. 

To further elucidate the diagnostic value of common clin-

ical indicators for predicting pregnancy outcomes in patients 

with polycystic ovary syndrome (PCOS), this study em-

ployed Pearson correlation and Receiver Operating Charac-

teristic (ROC) curve analyses across four distinct groups: the 

control group, PCOS group, polycystic ovary morphology 

(PCOM) group, and hyperandrogenism (HA) group. As de-

tailed in Section 2.3, the results revealed a strong correlation 

between the fertilization rate and clinical indicators, includ-

ing age, alanine aminotransferase (ALT), aspartate ami-

notransferase (AST), AST/ALT ratio, creatinine (Cr), urea 

nitrogen to creatinine ratio (UN/Cr), vaginal pH (V-PH), 

D-dimer (D-D), thyroid-stimulating hormone (TSH), and 

cancer antigen 125 (CA125). Similarly, a robust association 

was identified between the good embryo rate and the same 

clinical indicators. 

To enhance the diagnostic precision of these correlations, 

Youden index analysis was performed on the aforementioned 

indicators. Notably, for fertilization rate, the clinical indica-

tor Cr exhibited a Youden index greater than 0.50, suggesting 

that altered body pH associated with elevated creatinine lev-

els may disrupt metabolic balance in PCOS patients. In terms 

of good embryo rate, the indicators Age, AST/ALT ratio, 

UN/Cr, D-D, and CA125 all demonstrated Youden indices 

exceeding 0.50. Based on the comprehensive findings of this 

study, Age, AST/ALT ratio, UN/Cr, D-D, CA125, and Cr can 

be regarded as predictive indicators for assessing pregnancy 

outcomes in PCOS patients, with respective cutoff values of 

30.50, 1.15, 75.78, 289.00, 17.85, and 56.50. 

Poor pregnancy outcomes associated with polycystic ova-

ry syndrome (PCOS) represent a significant consequence of 

the disease's onset and progression in women of reproductive 

age [12, 13]. Several studies propose that PCOS may origi-

nate in adolescence, marked by a gradual and ongoing de-

velopment. Notably, clinical indicators in many PCOS pa-

tients—including inflammatory and endocrine markers such 

as liver function parameters, fasting blood glucose, and 

complete blood count, even including body mass in-

dex—may remain within normal ranges. This presents a con-

siderable challenge for early detection and diagnosis in the 

initial stages of disease progression, often resulting in missed 

opportunities for timely intervention and subsequent severe 

infertility outcomes. 

Our key finding is that subtle clinical indicators changes 

emerge with disease progression. The primary contribution 

of this research is the focus on identifying and assessing key 

clinical markers, as well as in refining their diagnostic value 

concerning pregnancy outcomes in PCOS. Continuous mon-

itoring and management of these indicators, along with the 

observation of their trend changes, may prove more benefi-

cial for assessing the condition of PCOS patients than relying 

solely on static indicator values. 

In conclusion, for patients with polycystic ovary syndrome 

(PCOS), long-term health monitoring and trend analysis of 

key clinical indicators is essential, specifically Age, 

AST/ALT, UN/Cr, D-D, CA125, and Cr. provide better 

PCOS assessment than static values. Furthermore, their prac-

ticality and accessibility enhance their utility; the associated 

tests are cost-effective and straightforward to administer for 

both patients and healthcare institutions. 

The implementation of these predictive indicators can 

markedly improve assessment capabilities within primary 

hospitals and clinics that do not specialize in obstetrics and 

gynecology. Such advancements could enable early screen-

ing of high-risk individuals for PCOS and facilitate timely 

interventions, thus reducing the likelihood of negative preg-

nancy outcomes. 

Nevertheless, it is crucial to recognize the study's limita-

tions, especially the limited sample size. Ongoing validate 

the predictive value of Age, AST/ALT, UN/Cr, D-D, CA125, 

and Cr in relation to PCOS disease activity, larger-scale 

studies are warranted. 
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TSH Thyroid-Stimulating Hormone 

WBC White Blood Cell 

ESR Erythrocyte Sedimentation Rate 

Gran Absolute Neutrophil Count 

Gran% Neutrophil Percentage 

V-PH Vaginal pH 

CA125 Cancer Antigen 125 

MAFLD Metabolic Associated Fatty Liver Disease 

HIS Hepatic Insulin Sensitivity Score 

BARD Body Mass Index, AST/ALT Ratio, Diabetes 

Score 
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