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Objective: Endometriosis is a chronic inflammatory disease with impacts on reproduction, health and quality of life, yet its diagnosis
is often delayed. Ovarian endometrioma (OMA) is the most common subtype of endometriosis. The establishment of simple predictive
indicators could screen women at high risk of OMA, thereby potentially facilitating the early diagnosis and management of
endometriosis. This study aimed to comprehensively evaluate the predictive performance of inflammation and inflammation-
nutrition composite indices for ovarian endometrioma (OMA) among women of reproductive age in China.

Methods: A total of 333 women with diagnosed OMA and 506 controls were included in this study. Inflammation indices including
neutrophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte ratio (PLR), systemic immune inflammation index (SII) and inflamma-
tion-nutrition composite indices including neutrophil percentage-to-albumin ratio (NPAR), NLR/AGR, PLR/AGR, SII/AGR and
neutrophil percentage/ AGR(NP/AGR) were calculated. Multivariate logistic regressions were used to assess the associations of indices
with OMA. Receiver operating characteristic (ROC) curves and areas under the curve (AUCs) were used to evaluate the predictive
value of indices for OMA.

Results: Compared with women without OMA, inflammation indices (NLR, PLR, SII) and inflammation-nutrition composite indices
(NPAR, NLR/AGR, PLR/AGR, SII/AGR, NP/AGR) in patients with OMA showed a significant increase. Subjects in the higher tertile
of these indices had a significantly increased risk of OMA compared with those in the lower tertile (P < 0.01). NP/AGR had the
greatest total AUC (AUC = 0.799) in the ROC curve analysis.

Conclusion: NPAR, NLR/AGR, PLR/AGR, SII/AGR and NP/AGR could provide additional clinical diagnostic value for OMA as
non-invasive and cost-effective tests, and are better than inflammation indices (NLR, PLR, SII) alone. Among them, NP/AGR might
be the best predictor.

Keywords: neutrophil-to-lymphocyte ratio, NLR, platelet-to-lymphocyte ratio, PLR, systemic immune inflammation index, SII,
neutrophil-percentage-to-albumin ratio

Introduction

Endometriosis is a benign gynecological disease defined by the presence of endometrial-like tissues outside the uterus, which is
thought to arise by retrograde menstruation typically, affecting 6-10% of women at reproductive age and up to 50% of women
with infertility.' Its common clinical symptoms include chronic pelvic pain, dysmenorrhea, dyspareunia, dysuria, dysphasia
and infertility. Over 176 million women have suffered from endometriosis worldwide. However, 65% women were misdiag-
nosed initially, with the diagnosis time ranging from 4 to 11 years.® Although the pathogenesis is unclear, endometriosis is
certainly a chronic inflammation disorder that is associated with dysfunction in immune cells with a genetic component.
Dysregulated immune cells, including neutrophils, lymphocytes, macrophages, natural killer (NK) cells and dendritic cells,
play a crucial role in the pathogenesis of endometriosis and contribute to chronic inflammation and disease progression.4
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Endometriosis is classified into three subtypes: superficial endometriosis, deep infiltrating endometriosis (DIE), and ovarian
endometrioma (OMA), which is also known as chocolate cysts and accounts for 67%.’ 6 Ultrasound is an effective method for
diagnosing OMA (93% sensitivity and 95% specificity).” New inflammation markers, such as neutrophil-to-lymphocyte ratio
(NLR), platelet-to-lymphocyte ratio (PLR), systemic immune inflammation index (SII) and neutrophil-percentage-to-albumin
ratio (NPAR), have emerged as promising tools for assessing and predicting systemic inflammation status.”® Among them,
NPAR is a composite inflammation and nutrition biomarker at the same time. Higher NPAR indicates higher neutrophil-
percentage or lower albumin, or both. Several studies suggested that NLR, PLR, SII, IL-6, IL-1p could provide additional
diagnostic value for endometriosis.'®'> However, few focused on the relationship between inflammation-nutrition biomarkers
and endometriosis. Serum albumin, globulin and albumin—globulin ratio (AGR) measurements reflect body’s nutrients and
inflammatory. In inflammatory states, hypoalbuminemia and low AGR could be observed.'®'® Therefore, this study incorpo-
rated AGR into the formula to calculate NLR/AGR, PLR/AGR, SII/AGR and NP/AGR, thereby new inflammation-nutrition
composite indicators were derived. We conducted an observational study to investigate whether these indices, including NPAR,
NLR/AGR, PLR/AGR, SII/AGR, NP/AGR, could serve as predictive or supplementary markers for diagnosing ovarian
endometrioma (OMA). If simple predictive indicators for OMA were identified, they would be used to screen women at high
risk of OMA, thereby potentially facilitating the early diagnosis and management of endometriosis.

Materials and Methods

Study Population
The study participants were recruited from the Affiliated Suzhou Hospital of Nanjing Medical University. From 1
January 2017 to 31% March 2025, women who were initially diagnosed with endometriosis by ultrasound were selected
as cases. Meanwhile, healthy women who came to our hospital for routine health examinations and did not have any
infection within six months were chosen as controls. Exclusion criteria were as follows: 1) other known causes of chronic
inflammatory disease; 2) active infections; 3) severe hematologic disorders; 4) recent use of anti-inflammatory or
immunosuppressive drugs; 5) cancer; 6) pregnancy; 7) lactation; 8) major surgical interventions within the last 6
months; 9) missing or invalid data (Figure 1) Finally, a total of 333 cases and 506 controls were included in the analysis.
This study was conducted in accordance with the Declaration of Helsinki and approved by The Affiliated Suzhou
Hospital of Nanjing Medical University Ethical Review Committee (KL901617).

Data Collection
Data including neutrophils, neutrophil percentage, monocytes, lymphocytes, platelets, albumin, globulin and AGR were
retrospectively collected from the hospital information system. Inflammation indices (NLR, PLR, SII) and inflammation-
nutrition composite indices (NPAR, NLR/AGR, PLR/AGR, SII/AGR, NP/AGR) were calculated by using the equations
shown in Figure 2.”°

Total cases assessed

(n=1304)
Excluded criteria:1) other known causes of chronic inflammatory
disease;2) active infections;3) severe hematologic disorders;4) recent
use of anti-inflammatory or immunosuppressive drugs;5) cancer;6)
pregnancy; 7) lactation; 8) major surgical interventions within the last 6
months;9) missing or invalid data
v

Final included cases
(n=333)

Figure | Flowchart of case selection for the study.
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NLR= Neutrophil count / Lymphocytes count; NLR/AGR=NLR/AGR;

PLR= Platelet count / Lymphocytes count; PLR/AGR=PLR/AGR;

SII= Platelet count X NLR (1079/L); SII/AGR=SII/AGR;

NPAR= Neutrophil percentage (total white blood cell count) (%) X 100/Albumin
(g/dL);

NP/AGR= Neutrophil percentage (total white blood cell count) (%) X 100/AGR.

Figure 2 Equations of the inflammation indices and inflammation-nutrition composite indices.

OMA was diagnosed based on the ‘O-RADS US Risk Stratification and Management System: A Consensus Guideline
from the ACR Ovarian-Adnexal Reporting and Data System Committee’ by experienced ultrasonologists with expertise
in OMA imaging. Images showed typical endometriomas: homogenous low-level or ground glass internal echoes,

surrounding ovarian parenchyma is seen.'”

Statistical Analysis

Numerical variables were expressed as medians and two specific percentiles (P25 and P75) for non-normally distributed
data, and Mann—Whitney U-tests were used for comparison with two groups. Numerical variables were described as
mean + standard deviation for normally distributed data, and t-tests were used.

All inflammation and inflammation-nutrition composite indices were divided into 3 groups according to tertiles,
respectively. Multivariate logistic regression analyses were used to evaluate the association between OMA and each
index. Odds ratios (ORs) and 95% confidence intervals (Cls) were computed with the first tertile as a reference, adjusting
for year. The trend across the tertiles of each index was conducted by using Cochran-Armitage trend test. Furthermore,
we used receiver operating characteristic (ROC) curves and areas under the curves (AUC) to evaluate the predictive
value of indices for OMA. All statistical analyses were performed with Statistical Package for the Sciences software
(SPSS, version 29.0). A value of P < 0.05 in the two-tailed test was considered to be statistically significant.

Results

Baseline Characteristics in Both Groups
According to Table 1, subjects with OMA had increased levels of systolic blood pressure (SBP), diastolic blood pressure
(DBP), body mass index (BMI), fasting blood glucose (FBG), triglycerides (TGs), uric acid (UA) (all P < 0.05). Table 1

Table | Basic Characteristics in Two Groups

All (n = 839) z p
OMA (-) OMA (+)

N 506(60.31%) 333(39.69%)
Y (years) 33(28,36.25) 37(31,43) -8.151 | <0.001
SBP (mmHg) 113(105,120) 118(110,127) -6.347 | <0.001
DBP (mmHg) 68(63,74) 73(67,80) -7.353 | <0.001
BMI (kg m?) 21.04(19.79,22.17) 22.04(20.56,24.24) -7.209 | <0.001
Albumin (g/l) 46(44.3,47.6) 44.3(41.8,46.4) -8.633 | <0.001
Globulin (g/l) 27.2(25.4,29.2) 29.5(27.2,32.55) -9.149 | <0.001
AGR 1.68(1.55,1.81) 1.48(1.33,1.63) —12.594 | <0.001
Total protein (g/l) 73.3(70.7,75.7) 74.2(70.0,77.3) -2.086 | 0.037
TC (mmol/l) 4.56(4.16,4.98) 4.55(4.03,5.14) -0.664 | 0507
UA (umol/l) 261.75(229.7,290.08) 266(231.75,309.80) —2.221 0.026

(Continued)
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also compared the inflammation and inflammation-nutrition indices of the individuals in both groups. Subjects with
OMA had significantly higher globulin, total protein, PLT, Neutrophil counts (NC), Neutrophil percentage (NP), NLR,
PLR, SII, NPAR, NLR/AGR, PLR/AGR, SII/AGR and NP/AGR than those in the control group (all P < 0.05), but had
lower albumin, AGR, Lymphocyte counts (LC), Lymphocyte percentage (LP), Monocyte counts (MC) and Monocyte

Table | (Continued).

All (n = 839) z p
OMA () OMA (+)

TG (mmol/l) 0.75(0.62,0.96) 0.92(0.70,1.24) ~6.688 | <0.001
FBG (mmol/l) 5.04(4.77,5.28) 5.07(4.78,5.44) -2301 | 0.021

WBC (1079/]) 5.88(4.99,6.75) 5.85(4.87,6.94) ~0.005 | 0.99

NC (10%9/1) 3.15(2.50,3.89) 3.5(2.77,4.48) ~4698 | <0.001
LC (1079/1) 2.07(1.75,2.45) 1.68(1.35,2.06) -9.593 | <0.001
MC (10%9/1) 0.40(0.33,0.48) 0.37(0.30,0.45) -3.386 | <0.001
PLT (1079/1) 240(208,277.25) 261(218,310) -4801 | <0.001
NP (%) 54.25(48.6,59.83) 61(54.65,67.30) ~10.376 | <0.001
LP (%) 35.95(30.8,41.23) 30.3(24.8,35.7) ~10.109 | <0.001
MP (%) 6.8(5.8,7.83) 6.3(5.3,7.6) -3.988 | <0.001
NLR 1.50(1.18,1.93) 2.03(1.54,22.71) ~10.281 | <0.001
PLR 113.90(94.75,140.82) | 152.35(121.04,192.06) | —10.982 | <0.001
SIl (1079/1) 362.24(266.43,476.37) | 515.74(374.43,756.41) | —10.683 | <0.001
NPAR (% x dI x g™') | 11.78(10.54,13.01) 13.84(12.30,15.68) ~12.614 | <0.001
NP/AGR (%) 32.0(28.23,36.10) 40.88(35.13,48.16) ~14.684 | <0.001
NLR/AGR 0.90(0.68,1.14) 1.38(1.02,1.92) ~13.074 | <0.001
PLR/AGR 68.26(54.87,85.86) 101.31(77.30,136.82) | —13.83 | <0.00!
SIVAGR (109/1) 215.87(155.38,286.03) | 351.27(243.30,546.09) | —12.924 | <0.00|

percentage (MP) (all P < 0.05).

Univariate and Multivariate Regression for Each Index with OMA

In Table 2, univariate and multivariate logistic regressions showed significant association (P < 0.01) between OMA and
all indices (NLR, PLR, SII, NPAR, NLR/AGR, PLR/AGR, SII/AGR, NP/AGR) separately. According to multivariate

logistic regression results, each index demonstrated a positive relation with OMA as the numerical variable. NLR/AGR

had the maximum OR (OR = 4.43, 95% Cl 3.153-6.261, P < 0.001, Table 2).

Table 2 Univariate and Multivariate Logistic Regression Analyses of Each Index

Univariate Logistic Regression Multivariate Logistic Regression

B S.E. | OR (CI) B S.E. | OR (QI) P
NLR 0.867 | 0.103 | 2.38(1.945,2.91) ** 0.954 | 0.120 | 2.596(2.053,3.282) ** | <0.001
PLR 0.018 | 0.002 | 1.018(1.015,1.022) ** | 0.017 | 0.002 | 1.018(1.014,1.022) ** | <0.001
NI 0.003 | 0.000 | 1.003(1.002,1.004) ** | 0.004 | 0.000 | 1.004(1.003,1.004) ** | <0.001
NPAR 0.478 | 0.041 | 1.612(1.487,1.748) ** | 0.475 | 0.086 | 1.608(1.36,1.901) ** | <0.001
NP/AGR 0.159 | 0.013 | 1.172(1.144,1.202) ** | 0.163 | 0.015 | 1.176(1.143,1.211) ** | <0.001
NLR/AGR | 1.807 | 0.175 | 6.094(4.328,8.58) ** 1.491 | 0.175 | 4.443(3.153,6.261) ** | <0.001
PLR/AGR | 0.033 | 0.003 | 1.033(1.028,1.039) ** | 0.029 | 0.003 | 1.03(1.024,1.036) ** | <0.001
SIVAGR 0.006 | 0.001 | 1.006(1.005,1.007) ** | 0.006 | 0.001 | 1.006(1.005,1.008) ** | <0.001

Notes: regression coefficient beta (B), standard error (S.E.). **P < 0.01.
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Cochran—Armitage Trend Test of the Impact of Each Index on OMA Prevalence

In Table 3, increasing levels of NLR, PLR, SII, NPAR, NLR/AGR, PLR/AGR, SII/AGR and NP/AGR showed

a significant linear trend with OMA, when concentrations were analyzed by a Cochran-Armitage trend test.

ORs for OMA Stratified by Tertiles of Each Index

Table 4 demonstrated that each index was significantly associated with OMA (P < 0.05). The ORs for OMA still
increased across the tertiles of each index. Among all subjects, the NP/AGR showed the highest risk of OMA among all

the indices, followed by PLR/AGR and SII/AGR.

ROC Curves and AUC for Indices in Identifying OMA

Table 5 showed that NP/AGR had the greatest AUC of 0.799, followed by PLR/AGR and NLR/AGR. Figure 3 presents
the ROC curves and AUCs of all parameters for diagnosis of OMA.

Table 3 Cochran—Armitage Trend Test of the Impact of Each Index on OMA Prevalence

Ql Q2 Q3 xz df | Linear-by-Linear Association

NLR 111/443(25.06%) | 111/229(48.47%) | 111/167(66.47%) | 96.439 | <0.001

PLR 111/446(24.89%) | 111/238(46.64%) | 111/155(71.61%) | 111.309 | | <0.001

Sli 111/444(25.50%) | 111/240(46.25%) | 111/155(71.61%) | 109.92 | <0.001

NPAR 111/476(23.32%) | 111/221(50.23%) | 111/142(78.17%) | 151.18 | <0.001

NP/AGR 111/508(21.85%) | 111/204(54.41%) | 111/127(87.40%) | 206.538 | | <0.001

NLR/AGR | 111/490(22.65%) | 111/205(54.15%) | 111/144(77.08%) | 160.166 | | <0.001

PLR/AGR | 111/496(23.38%) | 111/210(52.86%) | 111/133(83.46%) | 183.526 | | <0.001

SIFAGR 111/479(23.17%) | 111/222(50.00%) | 111/138(80.43%) | 159.768 | | <0.001

Table 4 ORs for OMA Stratified by Tertiles of Each Index
Indices Constant | QI Q2 Q3

B B S.E. OR (CI) B S.E. OR (CI)

NLR -9.909 | 0.758 | 0.198 | 2.133(1.448,3.143) ** | 1.741 | 0.247 | 5.702(3.511,9.259) **
PLR -11.314 | 0.997 | 0.193 | 2.711(1.857,3.958) ** | 1.917 | 0.233 | 6.802(4.304,10.748) **
Sli -9413 | 0.819 | 0.191 | 2.269(1.559,3.302) ** | 2.034 | 0.259 | 7.646(4.601,12.704) **
NPAR -9.397 | 1.032 | 0.194 | 2.806(1.92,4.10) ** 2.57 0.284 | 13.067(7.491,22.794) **
NP/AGR -9.92 | 1.197 | 0.192 | 3.31(2.27,4.827) ** 2.925 | 0.306 | 18.632(10.233,33.925) **
NLR/AGR | —10.109 | 1.072 | 0.194 | 2.92(1.995,4.275) ** 2.193 | 0.245 | 8.958(5.544,14.476) **
PLR/AGR | —10.53 | 1.183 | 0.192 | 3.265(2.243,4.753) ** | 2.643 | 0.277 | 14.049(8.163,24.179) **
SIIVAGR -9.291 | 1.164 | 0.196 | 3.203(2.181,4.704) ** | 2.752 | 0.298 | 15.676(8.747,28.095) **

Notes: regression coefficient beta (B), standard error (S.E.). **P < 0.01.

Table 5 AUC, Youden Index, Sensitivity, Specificity and Cut-off Point of Each Index for Predicting OMA

Variable(s) | Area (CI) SE Gini Index | Youden’s Index | Cut Off Value | Sensitivity % | Specificity %
NLR 0.71(0.674,0.745) ** | 0.018 | 0.419 0.329 1.7364 66.7 66.2
PLR 0.724(0.688,0.759) ** | 0.018 | 0.448 0.338 146.6698 54.4 794
N 0.718(0.682,0.753) ** | 0.018 | 0.436 0.334 423.5002 67.6 65.8
NPAR 0.757(0.724,0.791) ** | 0.017 | 0.514 0.399 12.8808 66.4 735
NP/AGR 0.799(0.768,0.83) ** | 0.016 | 0.599 0.471 36.3481 70.6 76.5
NLR/AGR 0.766(0.734,0.799) ** | 0.017 | 0.533 0.421 1.1461 66.4 75.7
PLR/AGR 0.782(0.75,0.814) ** | 0.016 | 0.564 0.431 86.2467 67.0 76.1
SIVAGR 0.763(0.731,0.796) ** | 0.017 | 0.527 0.411 282.3844 66.4 747

Notes: standard error (SE). **P < 0.01.
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Figure 3 Comparison of the predictive value of all parameters for diagnosis of OMA.

Discussion

Increasing evidence supported conceptualization of endometriosis as a systemic inflammatory disorder.> A previous
study showed that neutrophils (NT) are essential for the initial formation of endometriosis.”’ In a mouse model of
endometriosis, depletion of NT decreased the number of endometriotic lesions.”” NT produce angiogenic factors such as
VEGF and pro-inflammatory cytokines, including IL-8 and CXCL10, and also reactive oxygen species, which may
promote disease progression.”’ Additionally, a defect in T-lymphocyte cytotoxicity occurs in women having endome-
triosis, which may contribute towards endometrial cell’s evasion from immune clearance.?* Neutrophilia and lympho-
cytopenia in endometriosis are often reported in the literature.'>**** However, the precise roles of lymphocyte cells in
endometriosis, including B cells, T cells and NK cells, still require more investigations. In this study, higher neutrophil
counts and neutrophils percentage, accompanied by lower lymphocyte counts, were seen in the cases compared to
controls. Neutrophilia, along with a relative lymphocytopenia, yielded an increased NLR in patients with OMA, which is
similar to the conclusion in another study.**

Inflammation and coagulation are two main host-defense systems that interact with each other.”” Inflammation
activates coagulation, which modulates the inflammatory activity in many ways. Activated platelets were found to
play a critical role in initiating inflammation.”®

In OMA patients, more platelets were observed. This is supported by pathophysiological and clinical studies,?” which
reported that platelets aggregated in endometriotic lesions and platelet depletion resulted in markedly reduced lesion size.
Moreover, the elevated levels of PLR and SIT in OMA patients are consistent with this notion in another study.?® Our data
further confirmed an inflammatory status in OMA. Several studies suggested that NLR, PLR and SII could serve as
adjunctive indicators for the severity of endometriosis.'***® SII was also considered as a potential biomarker for
predicting the risk of endometriosis.' >’

Additionally, endometriosis is a debilitating disease. Inflammation could lead to malnutrition in patients with
sufficient nourishment. In addition, malnutrition may further induce an inflammatory response.'® Albumin can reflect
not only the nutritional but also the inflammatory status. Monocyte products play an important role in reducing albumin
production during inflammation.>® Globulin consists of many proteins related to inflammation, which also increases
during the inflammatory process.'® Interleukin (IL)-6, one of the pro-inflammatory cytokines affecting OMA,'* increases
immunoglobulin levels but reduces albumin production.®’ Therefore, AGR indicates body’s nutritional and inflammatory
status more accurately. These findings may explain the result that women with OMA have lower albumin and AGR but
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higher globulin. Therefore, in the case group, NPAR, NLR/AGR, PLR/AGR, SII/AGR and NP/AGR values considerably
increased and had a greater diagnostic ability for OMA than NLR, PLR, SII.

This study also revealed that NP/AGR exhibited the greatest AUC among all indices. These findings align with
a report,** which reported that neutrophils accumulated in the OMA and the amounts of neutrophils were associated with
the severity of OMA. Based on the above analysis, NP/AGR might describe the condition in OMA better.

In our study, inflammation-nutrition indices had receiver-operating characteristic areas under the curve ranging from
0.757 to 0.799, which had promising power for predicting OMA. While our study focused on the diagnosis abilities of

3751 it is reasonable to infer that these indices could

inflammation-nutrition indices, based on the available literature,
potentially be applied to innovative personalized medical care, which requires further research.

Firstly, inflammation-nutrition indices might serve as adjuncts to microRNAs (miRNAs) for the diagnosis of OMA.
Several studies revealed that miRNAs have emerged as novel and potential biomarkers for endometriosis.*>** Due to
enhanced production IL-6, IL-1p and TNF-a involved in proinflammation, serum levels of miR125b-5p were upregulated,
while let-7b-5p were downregulated in patients with endometriosis.*® A study suggested that let-7b had an AUC of 0.78,
miR125b had an AUC of 0.73, and both combined with other miRNA makers (miR150, miR342, miRNA451a,
miRNA3613) yielded an AUC of 0.93 (96% specificity and 83% sensitivity), thus demonstrating their potential as
diagnostic biomarkers for endometriosis.>® Compared with relevant miRNAs, it is easier and cheaper to measure
inflammation-nutrition composite indices. And these indices also have promising power for predicting OMA, especially
NP/AGR having an AUC of 0.799. Therefore, inflammation-nutrition composite indices might serve as adjuncts to
miRNAs for the diagnosis of OMA. In the future, based on relevant miRNAs and indices mentioned in our study, we
will try to construct a risk nomogram model of women with OMA to better understand their diagnostic value. It is worth
noting that, as the previous report revealed,*® let-7b might be a protective factor for endometriosis, which is similar to AGR
in our study. On the other hand, increased miRNAs (miR125b, miR150, miR342, and miR451a), similar to inflammation
indices, might be dangerous factors for endometriosis. Further studies are needed to explore the relationship between
increased miRNAs and inflammation indices as well as the relationship between let-7b and AGR, respectively.

Secondly, it is plausible that inflammation-nutrition indices might serve as potential follow-up markers for let-7b
treatment in OMA. For patients who want to conceive and would like to avoid the side effects associated with hormonal
therapies, non-hormonal options such as immune-modulating agents, miRNA modulators, anti-IL-6 receptor monoclonal
antibody, and stem-cell-based therapies may be available for these patients in the future.*’

Among them, microRNA let-7b is one of the popular miRNA modulators. Let-7b has anti-inflammatory effects and
has been identified as a novel potential therapeutic target, which was supported by research in murine models of
endometriosis.*® It is thought that let-7b may regulate inflammation through its known target gene TLR4.*° According
to a report based on animal experiments,*® a trend towards decreased levels of TLR4 was observed and IL-6 levels were
significantly suppressed in the let-7b treatment group compared to controls. These results suggested that let-7b treatment
did reduce inflammation associated with endometriosis. Additionally, both TLR4 signaling and IL-6 are correlated with
neutrophil activity. TLR4 signaling plays a significant role in the activation and lifespan of neutrophils.*’ In addition,
a recent study in murine models of endometriosis suggested that IL-6, together with G-CSF, promoted the involvement of
neutrophils in the early formation of endometriotic lesions.*' Moreover, IL-6 could affect AGR levels as mentioned
previously. As a result, it is plausible that let-7b might influence neutrophils and AGR levels through IL-6, thereby
potentially affecting inflammation-nutrition indicators (especially NPAR, NP/AGR) in women with OMA. It remains to
be investigated whether inflammation-nutrition indicators might serve as novel follow-up markers for let-7b treatment in
women with OMA. Moreover, additional studies are required to determine whether let-7b leads to a reduction in
neutrophils during the early stages of OMA through its regulation of TLR4 and IL-6.

Lastly, it is possible that the applications of these indices could be extended to cancer care as well. Evidence
suggested that TLR-4 signaling might promote tumor growth in ovarian cancer and TLR-4-MyD88 signaling pathway
might be a risk factor for developing cancer.** In numerous clinical trials, TLR-4 has emerged as a potential target for
cancer.” IL-6 is dysregulated in the cancer microenvironment, where neutrophils and other various inflammatory cells
are present.** In addition, endometriosis and cancer share molecular characteristics because both pathologies include
immune evasion, high proliferation and angiogenesis.*> Furthermore, miRNAs-let-7 family are some of the most
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common miRNAs involved in cell proliferation, invasion and apoptosis.** Recently, several studies reported that let-7
could be used as a diagnostic or prognostic marker in lung and thyroid cancers.***” Let-7b could serve as an adjunctive
biomarker for hormone therapy in breast cancer and NSCLC.*® Moreover, let-7b-5p has been identified to have different
roles in regulating tumorigenesis and cancer progression.*’ As a tumor suppressor, the anti-cancer roles of let-7b-5p were
confirmed in several cancers, including human glioma, multiple myeloma, breast and gastric cancers.* As a tumor-
promoting factor, let-7b-5p is overexpressed in ovarian cancer.’® Additionally, a previous study showed that AGR and SII
could serve as prognostic markers for women with cancer, and AGR was recommended to predict patient survival for
young females.’' For the reasons above, it is possible that further studies in OMA regarding miRNAs-let-7 family and
inflammation-nutrition indices might have some contributions toward cancer care.

Limitations of the Study

However, there are still some limitations. First, this is a retrospective observational study. Our findings need to be
confirmed with prospective studies. Second, the data of other confounders, such as the menstrual cycle, history of
gestation and production, lifestyle, were not included in the analysis because this information is not available. Third,
compared with biopsy, ultrasonography diagnosis is a fast, reproducible and invasive method, but it is unable to assess
the stage of OMA adequately, including the adhesion between the ovaries and surrounding organs.

Conclusion

This is the first study to combine NLR, PLR, SII, NP with AGR, obtain new inflammation-nutrition composite indices,

and use these indices to support the diagnosis of OMA. This study indicated that NPAR, NLR/AGR, PLR/AGR, SII/

AGR and NP/AGR could provide additional clinical diagnostic value for OMA as non-invasive and cost-effective tests

and are better than inflammation indices (NLR, PLR, SII) alone. Among them, NP/AGR might be the best predictor.
Although our study focused on diagnosis abilities of inflammation-nutrition indices, based on the available

literature,3 351

it is reasonable to infer that these indices could potentially be applied to innovative personalized medical
care, including adjuncts to miRNAs for the diagnosis of OMA and follow-up markers for let-7b treatment in OMA. And

all these inferences require further research, which might have some contributions toward cancer care.
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