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Abstract

The study aimed to evaluate whether there is a difference in the expression of programmed cell death 1
ligand (PD-L1) in the cell lining of endometrioma between cases with and without recurrent disease.
Additionally, we sought to assess the effect of cyst size and serum CA125 level on the expression of PD-L1
staining. The pathological specimens were immunohistochemically stained for PD-L1 in women who
underwent surgery for endometrioma. All patients were evaluated to confirm if their endometriomas had
recurred or not. A total of 36 patients who underwent surgery for endometrioma were included. The study
population was divided into two groups according to their recurrence status. The study group (having
recurrence) (n=12) and the control group (having no recurrence) (n=24) were compared regarding their
demographic and clinical characteristics and PD-L1 staining. PD-L1 staining and the intensity of PD-L1
staining did not differ between the patients with and without recurrence. No variable, including parity, cyst
size, serum CA125 level, and PD-L1 staining, was found to be significant in determining recurrence. No
significant difference was found between the groups with and without PD-L1 staining in terms of cyst size
and serum CA125 level. Although we have shown that PD-L1 expression could not be used for the prediction
of recurrence, further studies are needed to assess this issue and to guide the development of new
immunotherapeutic agents on this basis.
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Introduction

Endometriosis is defined as the presence of endometrial glands and stroma outside the uterine cavity. This
estrogen-dependent disorder occurs in approximately 10% of reproductive-aged women, and this rate
increases up to 50% among infertile women [1]. Chronic pelvic pain, dysmenorrhea, dyspareunia, and
infertility are mostly encountered symptoms in these women. Although the underlying mechanism has not
been well understood, the most widely accepted theory is retrograde menstruation as Sampson’s theory. The
shed endometrial cells into the peritoneal cavity through the Fallopian tubes have the property of adherence
to the peritoneum, proliferation, differentiation, and penetration. Retrograde menstruation is encountered
in 70-90% of the women. However, the prevalence of endometriosis is not so high. The reason for this can be
explained by the differences in immunologic responses between women. The pathophysiologic process can
be understood by the inability of the immunologic system to remove shed endometrial cells as in tumoral
development. There is increasing evidence supporting the alterations in both cell-mediated and humoral
immunity in the pathogenesis of endometriosis. Increased number and activation of peritoneal
macrophages, altered T cell, and natural killer cell cytotoxicities in cellular immunity result in inadequate
removal of ectopic endometrial cells from the peritoneal cavity. Another interesting point in the
pathogenesis of endometriosis is the inherent resistance of the ectopic endometrial cells against immune
cells. It is also associated with the presence of autoantibodies, other autoimmune diseases such as systemic
lupus erythematosus, and recurrent abortion. Therefore endometriosis has been considered to be an
autoimmune disease [2].

Recurrence of endometriosis is a frequently encountered condition in the postoperative period, which
negatively affects the physical and mental health of the patient. Removal of a cyst >8 cm, younger age (<25
years), and preoperative cyst rupture have been proposed as risk factors for recurrence of endometrioma [3].
However, it is not possible to predict the patients in whom endometriomas will recur [4].

Programmed cell death 1 (PD-1) is a transmembrane protein expressed in T cells, B cells, and natural killer
cells. It binds to the PD-1 ligand (PD-L1) and PD-L2. PD-L1 is expressed on the surface of multiple tissue
types, including many tumor cells and hematopoietic cells. The PD-1 and PD-L1/2 interaction inhibits
apoptosis of the tumor cell promoting peripheral T effector cell exhaustion. Based on several Phase II and III
trials, antibodies inhibiting PD-1 and PD-L1 have been approved for multiple cancers such as renal cell
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carcinoma and melanoma [5].

We aimed to evaluate whether there is a difference in the expression of PD-L1 in the cell lining of
endometrioma between cases with and without recurrent disease. In addition, we sought to assess the effect
of cyst size and serum CA125 level on the expression of PD-L1 staining. We also aimed to identify other
variables that would determine the recurrence of endometrioma. This article was previously presented as a
meeting abstract at the 4th European Congress on Endometriosis, November 22-24, 2018.

Materials And Methods

This retrospective cohort study was conducted at a tertiary referral center. All study participants were
selected from patients who underwent surgery for endometriomas. Tissue samples containing endometriosis
foci were fixed with 10% neutral buffered formaldehyde, and routine tissue processing was performed.
Sections 4-5 pum thick prepared from paraffin-embedded tissue samples were studied
immunohistochemically using rabbit monoclonal anti-PD-L1 antibody (clone E1L3N cell signaling) and the
Avidin-Biotin-Peroxidase method, with DAB chromogen using a Leica Bondmax automated immunostaining
device. Cells showing membranous staining with DAB were counted in areas of endometriosis using routine
light microscopy and scored. The intensity of the immunohistochemical staining was scored using a
semiquantitative system by an experienced gynecological pathologist. The sections were scored for staining
intensity as follows: absent (0), faint (1+), moderate (2+), and intense (3+) (Figure ). Clinical and
demographic characteristics, including age, gravidity, parity, the patient's complaint upon admission, cyst
size (cm), serum cancer antigen-125 (CA125) level (IU/L), and surgical characteristics such as the operation
route, the presence of adhesion, laterality of the endometrioma, postoperative medication, were obtained
from the patients’ medical records. Our hospital’s Ethics Committee (Istanbul, Turkey) approved our study,
which was in accordance with the Declaration of Helsinki (diary number 2018-1/2).

FIGURE 1: Figure 1A. Endometrial cells in the ovary showing
membranous staining with PD-L1 at 10X magnification, DAB chromogen
Figure 1B. Endometrial cells in the ovary showing membranous staining
with PD-L1 at 40X magnification, DAB chromogen

All patients were evaluated to confirm if their endometriomas had recurred or not. We divided the study
participants into two groups according to their recurrence status. The study group (having recurrence) and
the control group (having no recurrence) were compared regarding their demographic and clinical
characteristics and PD-L1 staining. Logistic regression analysis was used to determine independent
predictors of recurrence in terms of parity, cyst size, serum CA125 level, and PD-L1 staining. The groups
were stratified according to mean values of cyst size and serum CA125 level, and a comparison was
performed to predict PD-L1 staining.

Statistical analysis was performed with the IBM SPSS Statistics for Windows, Version 22 (Released 2013; IBM
Corp., Armonk, New York). Means were presented with standard deviation (SD) and median values for
continuous variables. The number of cases and percentages (%) were used for nominal variables. The
independent sample t-test and chi-square test were performed. For the multivariate analysis, the possible
factors identified with univariate analyses were further entered into the logistic regression analysis to
determine independent predictors of recurrence. For all analyses, values of p < 0.005 were considered
statistically significant.
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Results

A total of 36 patients who underwent surgery for endometrioma were included in this retrospective cohort
study. Table I presents the demographic and clinical characteristics of the entire study population. The
mean age of the study population was 33.6%7.4 years, while the mean cyst size was 7.6%+3.3 cm. Most of the
patients (72.2%) were multiparous, and the most common complaint was pelvic pain (58.3%). Laparoscopic
cystectomy was performed, and postoperative medication was not recommended in most patients (83.3%
and 91.7%, respectively). Of these, PD-L1 staining was detected as positive in the pathological specimens of

19 patients (52.8%).

Characteristics
Age
Parity
Nulliparous
Multiparous
Cyst size (cm)
Serum CA 125 level (U/mL)
Serum FSH (IU/L)
Serum estradiol (pg/mL)
Comorbidity
Absent
Present
Complaint
Only control
Pelvic pain
Dysmenorrhea/dyspareunia
Infertility
Previous history of endometriosis
Absent
Present
Operation history
Absent
Present
Postoperative treatment
Absent
Present
Operation
Laparoscopic cystectomy
Cystectomy by laparotomy
Oophorectomy
Hysterectomy
Laterality

Right
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N(%) or mean * standard deviation

33.6x7.4

10 (27.8)
26 (72.2)
7.6+3.3
301.3£783.3
7.6+3.6

105.3+135.5

34 (94.4)

2(5.6)

7 (19.4)

21 (58.3)

3(8.3)

5(13.9)

31(86.1)

5(13.9)

22 (61.1)

14 (38.9)

33 (91.7)

3(8.3)

30 (83.3)

11 (30.6)
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Left
Bilateral
Adhesion
Absent
Present
PD-L1 staining
Negative
Positive
PD-L1 staining
0

1

16 (44.4)

9 (25)

14 (38.9)

22 (61.1)

17 (47.2)

19 (52.8)

17 (47.2)
7 (19.4)
6 (16.7)

6 (16.7)

TABLE 1: Demographic and clinical characteristics of the patients

CA125: cancer antigen 125, FSH: follicular stimulating hormone, PD-L1: programmed cell death ligand 1

Characteristics

Age

Parity
Nulliparous
Multiparous

Cyst size (cm)

Serum CA125 level (U/mL)
Serum FSH (IU/L)

Serum Estradiol (pg/mL)

Comorbidity
Absent
Present

Complaint
Only control

Pelvic pain

Dysmenorrhea/dyspareunia

Infertility

Operation history

N(%) or mean * standard deviation
Group 1 (no recurrence, n=24)

33.0x7.7

7(29.2)
17 (70.8)
7.8+3.6
331.7+900.9
9.3+4.3

153.74213.5

22 (91.7)

2(8.3)

5(20.8)
13 (54.2)
2(8.3)

4 (16.5)
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Group 2 (recurrence, n=12)

34.6+6.9

3 (25)
9 (75)
7.382.7
240.3+499.0
6.3+2.8

69.0+47.4

12 (100)

When the participants in the different groups regarding recurrence were compared, there was no statistical
significance between the groups in terms of all demographic and clinical characteristics (Table 2). PD-L1

staining and the intensity of PD-L1 staining also did not differ between the patients with and without
recurrence.

p-value*

0.561

0.792

0.715

0.747

0.298

0.565

0.303

0.877
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Absent 15 (62.5) 7 (58.3) 0.809
Present 9(37.5) 5(41.7)

Postoperative treatment

Absent 22 (91.7) 11(91.7) 1.000
Present 2(8.3) 1(8.3)

Operation
Laparoscopic cystectomy 20 (83.3) 10 (83.3) 0.861
Cystectomy by laparotomy 2(8.3) 1(8.3)
Oopherectomy 1(4.2) 0
Hysterectomy 1(4.2) 1(8.3)

Laterality
Right 10 (41.7) 1(8.3) 0.123
Left 9 (37.5) 7 (58.3)
Bilateral 5(20.8) 4(33.3)

Adhesion
Absent 9 (37.5) 5(41.7) 0.809
Present 15 (62.5) 7 (58.3)

PD-L1 staining
Negative 10 (41.7) 7 (58.3) 0.345
Positive 14 (58.3) 5(41.7)

PD-L1 staining

0 10 (41.7) 7 (58.3) 0.731
1 5 (20.8) 2 (16.7)

2 5 (20.8) 1(8.3)

3 4(16.7) 2 (16.7)

TABLE 2: Comparison of the patients with and without recurrence regarding their demographic
and clinical characteristics

*Independent sample t-test and chi-square test were applied; p<0.05 was considered statistically significant

CA125: cancer antigen 125, FSH: follicular stimulating hormone, PD-L1: programmed cell death ligand 1

No variable, including parity, cyst size, serum CA125 level, and PD-L1 staining was found to be significant in
determining recurrence according to logistic regression analysis as shown in Table 5.
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Variables OR p-value” 95% ClI

Parity group 1.43 0.686 0.25 8.16
Cyst size (mm) 1.92 0.428 0.38 9.59
Serum CA125 level (IU/L) 1.68 0.612 0.23 12.62
PD-L1 staining 0.46 0.297 0.11 1.98

TABLE 3: Evaluation of the effect of variables on recurrence by logistic regression analysis

*Multiple linear regression analysis was applied, p<0.05 was considered statistically significant

OR: odds ratio, Cl: confidence interval, CA125: cancer antigen 125, PD-L1: programmed cell death ligand 1

Table 4 presents the comparison of the patients with and without PD-L1 staining in terms of cyst size and
serum CA125 level. No significant difference was found between the groups (p = 0.429 and p = 0.727).

Characteristics N (%) or meanzstandard deviation p-value*
PD-L1 staining (-), (n=17) PD-L1 staining (+), (n=19)
Cyst size (mm)
<7.6 mm 12 (70.6) 11 (57.9) 0.429
>7.6 mm 5(29.4) 8 (42.1)
Serum CA125 level (IU/mL)
<300 IU/mL 15 (88.2) 16 (84.2) 0.727

2300 1U/mL 2(11.8) 3(15.8)

TABLE 4: Comparison of the patients with and without PD-L1 staining in terms of cyst size and
serum CA125 level

*Chi-square test was applied; p < 0.05 was considered statistically significant

CA125: cancer antigen 125, PD-L1: programmed cell death ligand 1

Discussion

Our aim in this retrospective cohort study was to detect whether there is any difference in PD-L1 staining of
endometrioma between cases with and without recurrent disease and to determine whether it can be used

as a marker for the prediction of endometrioma recurrence. We also investigated whether cyst size and
serum CA125 level would affect PD-L1 staining. The key finding of our study was that PD-L1 staining did not
show any significant difference in patients with recurrent disease, and so it cannot be used as a marker to
predict recurrence. Cyst size and serum CA125 level did not remain significant determinants for PD-L1
staining. Additionally, recurrence was not significantly affected by any other demographic and clinical
characteristics of the patients.

Programmed cell death-1, expressed on the surface of activated T cells, B cells, and other lymphocytes,
binds specifically with PD-L1. The programmed cell death-1 ligand has an immunosuppressive role through
the inhibition of T-cell activity [6]. The interaction between PD-1 and PD-L1 is important for immune
responses and peripheral tolerance. Immune system disorders develop because of the suppression of
protective T-cell responses under pathological conditions depending on the abnormality of this PD-1 and
PD-L1 pathway. Thus, the expression of PD-1 and PD-L1 has been shown in several autoimmune diseases
and cancers such as atherosclerosis, periodontitis, colorectal cancer, renal cell carcinoma, and melanoma [7-
9]. Immunotherapeutic agents targeting the PD-1/PD-L1 pathway have been developed as a novel treatment
option for these diseases [10, 11]. New promising therapeutic approaches for several malignancies, including
non-small cell lung carcinoma and melanoma, have been developed based on this underlying relationship
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[12].

Endometriosis is defined as the condition where tissue similar to the lining of the womb grows in other
places, such as the ovaries and the Fallopian tubes. This disease is an inflammatory, estrogen-dependent
condition associated with pelvic pain and infertility. Several pathophysiologic mechanisms are responsible
for the development of endometriotic lesions, including retrograde menstruation, coelomic metaplasia,
lymphovascular metastasis, abnormal angiogenesis, dysregulation of apoptotic mechanisms, oxidative
stress, immune dysfunction, and stem cell theory. There are a limited number of papers in the literature
investigating the involvement of the PD-1/PD-L1 pathway in endometriosis patients, as immune
dysregulation plays an important role in the development and promotion of endometriosis, in addition to
endocrine dysregulation [13, 14]. Elevated PD-1/PD-L1 expression in both eutopic and ectopic endometria
and peripheral blood cells has been detected in women with endometriosis [15]. It has been suggested that
the detection of PD-1 and PD-L1 on T and B cells would be an indicator of an impaired immune system in
women with endometriosis. Deregulation of the PD-1/PD-L1 pathway has even been associated with a
poorer prognosis in terms of response to treatment [16]. Treatment with 17beta-estradiol has been shown to
upregulate PD-L1 expression in eutopic epithelial cells [17].

Recurrence following endometriosis surgery is an important issue that should be prevented to increase the
quality of life. Endometrioma recurrence may be experienced in approximately 25% of patients who undergo
surgical removal of endometrioma [18]. Hormonal suppression may be considered for these patients having
no wish for pregnancy immediately after surgery in order to reduce disease recurrence and pain. If we
develop a biomarker that predicts recurrence, the management of these patients will be more accurate and
individualized according to each woman’s needs.

The retrospective design and small sample size could be accepted as the limitations of the study. However, to
the best of our knowledge, this is the first study assessing the association between endometriosis recurrence
and PD-L1 expression. We found no significant association, and PD-L1 expression could not be a good
predictor of endometriosis recurrence.

Another important issue is the development of endometriosis-associated ovarian cancer. When Nero et al.
evaluated whether the presence of PD-1/PD-L1 expression is a predisposing factor for the development of
endometriosis-associated ovarian cancer, higher PD-1 levels were encountered in these cases. It has been
suggested that benign cases with high PD-1/PD-L1 expression may also develop cancer at an earlier period
[19]. The combination of PD-1/PD-L1 blockade with immunotherapies in endometriosis and/or
endometriosis-associated ovarian cancer may improve treatment responses [20].

Since PD-L1 expression does not show a significant difference in endometriosis recurrence, we did not
consider the usability of antibodies against PD-L1 for the management of endometrioma. However, further
prospective studies in larger populations are needed to understand whether the treatment modality to be
developed on this basis has a role in preventing recurrence. In addition, different PD-L1 clones may be
required depending on the disease being treated if a clone other than the standardized one is used.

Conclusions

It is known that changes in PD-L1 expression play an important role in the development of endometriosis,
as immunological dysfunction is one of the pathophysiologic mechanisms responsible for its development
and promotion. Although our study has shown that PD-L1 expression could not be used for the prediction of
recurrence, further research is necessary to elucidate this relationship and to guide the development of new
immunotherapeutic agents based on these findings.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Acquisition, analysis, or interpretation of data: Hale Goksever Celik, Mehmet Uhri, Ercan Bastu, Mete
Gungor, Faruk Buyru

Drafting of the manuscript: Hale Goksever Celik, Engin Celik, Mehmet Uhri
Concept and design: Engin Celik

Critical review of the manuscript for important intellectual content: Ercan Bastu, Mete Gungor, Faruk
Buyru

Disclosures

2024 Goksever Celik et al. Cureus 16(3): €56262. DOI 10.7759/cureus.56262 7 of 8


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Human subjects: Consent was obtained or waived by all participants in this study. Kanuni Sultan Suleyman
Training and Research Hospital Ethical Committee issued approval 2018-1/2. Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Practice bulletin no. 114: management of endometriosis . Obstet Gynecol. 2010, 116:223-36.
10.1097/A0G.0b013e3181e8b073

2. Ulukus M, Arici A: Immunology of endometriosis. Minerva Ginecol. 2005, 57:237-48.

3. Maul LV, Morrision JE, Schollmeyer T, Alkatout I, Mettler L: Surgical therapy of ovarian endometrioma:
recurrence and pregnancy rates. JSLS. 2014, 18:10.4293/]SL.S.2014.00223

4. Celik HG, Celik E, Turan G, et al.: Is there any difference between the patients with primary endometriomas
and those with recurrent endometriomas?. Istanb Med J. 2018, 10.5152/imj.2018.27136

5. Kim]J, Kim S, Lee HS, et al.: Prognostic implication of programmed cell death 1 protein and its ligand
expressions in endometrial cancer. Gynecol Oncol. 2018, 149:381-7. 10.1016/j.ygyno.2018.02.013

6. OuSL, LuoJ, Wei H, Qin XL, Du SY, Wang S, Jiang Q: Safety and efficacy of programmed cell death 1 and
programmed death ligand-1 inhibitors in the treatment of cancer: an overview of systematic reviews. Front
Immunol. 2022, 13:953761. 10.3389/fimmu.2022.953761

7. DongM, YuT, Tse G, et al.: PD-1/PD-L1 blockade accelerates the progression of atherosclerosis in cancer
patients. Curr Probl Cardiol. 2023, 48:101527. 10.1016/j.cpcardiol.2022.101527

8. LiuX, YangL, Tan X: PD-1/PD-L1 pathway: a double-edged sword in periodontitis . Blomed Pharmacother.
2023, 159:114215. 10.1016/j.biopha.2023.114215

9. Yaghoubi N, Soltani A, Ghazvini K, Hassanian SM, Hashemy SI: PD-1/PD-L1 blockade as a novel treatment
for colorectal cancer. Biomed Pharmacother. 2019, 110:312-8. 10.1016/j.biopha.2018.11.105

10. LiK,ChenY,LinY,etal.: PD-1/PD-L1 blockade is a potent adjuvant in treatment of Staphylococcus aureus
osteomyelitis in mice. Mol Ther. 2023, 31:174-92. 10.1016/j.ymthe.2022.09.006

11.  Mahoney KM, Freeman GJ, McDermott DF: The next immune-checkpoint inhibitors: PD-1/PD-L1 blockade
in melanoma. Clin Ther. 2015, 37:764-82. 10.1016/j.clinthera.2015.02.018

12.  Fucikova J, Coosemans A, Orsulic S, Cibula D, Vergote I, Galluzzi L, Spisek R: Immunological configuration
of ovarian carcinoma: features and impact on disease outcome. ] Immunother Cancer. 2021, 9: 10.1136/jitc-
2021-002873

13. LiC,LuZ, BiK, etal.: CD4(+)/CD8(+) mucosa-associated invariant T cells foster the development of
endometriosis: a pilot study. Reprod Biol Endocrinol. 2019, 17:78. 10.1186/512958-019-0524-5

14.  Crispim PC, Jammal MP, Murta EF, Nomelini RS: Endometriosis: what is the influence of immune cells? .
Immunol Invest. 2021, 50:372-88. 10.1080/08820139.2020.1764577

15.  Oksasoglu B, Hepokur C, Misir S, Yildiz C, Sonmez G, Yanik A: Determination of PD-1 expression in
peripheral blood cells in patients with endometriosis. Gynecol Endocrinol. 2021, 37:157-61.
10.1080/09513590.2020.1821358

16. Walankiewicz M, Grywalska E, Polak G, et al.: The increase of circulating PD-1- and PD-L1-expressing
lymphocytes in endometriosis: correlation with clinical and laboratory parameters. Mediators Inflamm.
2018, 2018:7041342. 10.1155/2018/7041342

17.  WulL,LvC, SuY, Li C, Zhang H, Zhao X, Li M: Expression of programmed death-1 (PD-1) and its ligand PD-
L1 is upregulated in endometriosis and promoted by 17beta-estradiol. Gynecol Endocrinol. 2019, 35:251-6.
10.1080/09513590.2018.1519787

18.  Guzel AL, Topcu HO, Ekilinc S, Tokmak A, Kokanali MK, Cavkaytar S, Doganay M: Recurrence factors in
women underwent laparoscopic surgery for endometrioma. Minerva Chir. 2014, 69:277-82.

19. Nero C, Romito I, Spadola S, et al.: Infiltrating T lymphocytes and programmed cell death protein-
1/programmed death-ligand 1 expression in endometriosis-associated ovarian cancer. Fertil Steril. 2022,
117:160-8. 10.1016/j.fertnstert.2021.08.032

20. Gonzalez-Canté E, Mari-Alexandre |, Gilabert-Estellés J: Exploring the feasibility of anti-PD-1/PD-L1

immunotherapy in endometriosis-associated ovarian cancer. Fertil Steril. 2022, 117:169-70.
10.1016/j.fertnstert.2021.11.007

2024 Goksever Celik et al. Cureus 16(3): €56262. DOI 10.7759/cureus.56262

8of8


https://dx.doi.org/10.1097/AOG.0b013e3181e8b073?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/AOG.0b013e3181e8b073?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/16166933/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4293/JSLS.2014.00223?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4293/JSLS.2014.00223?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5152/imj.2018.27136?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5152/imj.2018.27136?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ygyno.2018.02.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ygyno.2018.02.013?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2022.953761?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fimmu.2022.953761?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cpcardiol.2022.101527?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.cpcardiol.2022.101527?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.biopha.2023.114215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.biopha.2023.114215?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.biopha.2018.11.105?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.biopha.2018.11.105?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ymthe.2022.09.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ymthe.2022.09.006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clinthera.2015.02.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.clinthera.2015.02.018?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/jitc-2021-002873?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/jitc-2021-002873?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12958-019-0524-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12958-019-0524-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/08820139.2020.1764577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/08820139.2020.1764577?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/09513590.2020.1821358?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/09513590.2020.1821358?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2018/7041342?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2018/7041342?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/09513590.2018.1519787?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1080/09513590.2018.1519787?utm_medium=email&utm_source=transaction
https://www.minervamedica.it/en/journals/minerva-surgery/article.php?cod=R06Y2014N05A0277&utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2021.08.032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2021.08.032?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2021.11.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.fertnstert.2021.11.007?utm_medium=email&utm_source=transaction

	Does Programmed Cell Death 1 Ligand (Pd-L1) Expression Predict Recurrence in Women With Endometrioma?
	Abstract
	Introduction
	Materials And Methods
	FIGURE 1: Figure 1A. Endometrial cells in the ovary showing membranous staining with PD-L1 at 10X magnification, DAB chromogen Figure 1B. Endometrial cells in the ovary showing membranous staining with PD-L1 at 40X magnification, DAB chromogen

	Results
	TABLE 1: Demographic and clinical characteristics of the patients
	TABLE 2: Comparison of the patients with and without recurrence regarding their demographic and clinical characteristics
	TABLE 3: Evaluation of the effect of variables on recurrence by logistic regression analysis
	TABLE 4: Comparison of the patients with and without PD-L1 staining in terms of cyst size and serum CA125 level

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


