
Evaluating the Role of Autoimmunity in Endometriosis 
Patients 

Introduction
Endometriosis, which is characterized by the presence 
of tissue similar to endometrial tissue, affects 3-%10% of 
women of reproductive age and is often associated with 
infertility and pelvic pain (1-4). Since endometriosis may 
reduce ovarian reserve, estimates indicate that 25%-50% 
of patients receiving fertility treatments have the condition 
(5). However, precise statistics are not available. Although 
retrograde menstruation is common, occurring in 76- 
90% of women, only a minority of these women develop 
endometriosis, suggesting that other factors, such as 
immune disorders, may be important in the pathogenesis 
of endometriosis (6,7).

Autoimmune disorders are key contributors to the 
disease’s pathophysiology, and studies have shown that 
patients often have impaired immune control and altered 
antibody levels (6,8). Growing scientific evidence suggests 

that endometriosis should not be viewed solely as a 
hormonally driven disorder, but rather as a condition in 
which chronic inflammation and immune dysregulation 
play central roles in disease initiation and progression 
(9,10). Defects in immune surveillance, increased 
production of autoantibodies, and impaired clearance of 
ectopic endometrial tissue may provide a strong biological 
rationale to investigate autoimmunity as a mechanistic 
contributor to reduced ovarian reserve in endometriosis 
(10). Systemic inflammation, often associated with 
endometriosis, reduces the ovarian reserve, a key marker of 
fertility (11), and there is a reported relationship between 
anti-Müllerian hormone (AMH) level and inflammatory 
markers (16). Decreased ovarian reserve is a common 
problem in women with ovarian endometriosis (11-13).

Auto-antibodies against endometrial and ovarian 
antigens have been reported in women with endometriosis 
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since the early 1980s (8), and, like anti-ovarian antibodies, 
these antibodies may have a direct effect on ovarian 
function by targeting the functional areas of the pellucid 
and granulosa cells that are critical for folliculogenesis and 
fertilization (14). The widespread impact of autoimmune 
endometriosis extends beyond the ovarian reserve and also 
affects the outcome of assisted reproductive techniques 
(ART). In women undergoing in vitro fertilization-
embryo transfer (IVF) cycles, the presence of concurrent 
autoimmune disease in patients with endometriosis is a 
negative predictor of cumulative clinical pregnancy (15). 
This suggests that while ovarian stimulation can produce 
normal numbers of oocytes, the autoimmune environment 
underlying it may compromise subsequent steps critical to 
a successful pregnancy.

The level of autoimmunity in patients with 
endometriosis should be investigated, as it is a known 
underlying mechanism of endometriosis pathogenesis 
and may be associated with reduced ovarian reserve. The 
concurrent presence of autoimmunity in IVF is thought 
to be a detrimental predictor of pregnancy outcomes 
in certain studies, but this detrimental effect was not 
reported in other studies (16). Accurate identification of 
autoantibodies specific to ovarian and endometrial tissues 
may indicate more targeted interventions to maintain 
or enhance ovarian reserve. Based on the above, this 
study compared levels of autoimmune factors in patients 
with endometriosis with those in the control group and 
investigated their potential effects on ovarian reserve. 

Therefore, the primary objective of this study was 
to compare the prevalence of selected autoantibodies 
(antinuclear antibodies [ANA], antiphospholipid 
antibodies [APLA], lupus anticoagulant [LAC], and 
anti-thyroid peroxidase antibodies [ATPO]) between 
infertile women with and without endometriosis. A 
secondary objective was to evaluate whether the presence 
of these autoantibodies is associated with reduced 
ovarian reserve, as measured by AMH levels, in affected 
women. We prespecified the hypothesis that women with 
endometriosis would show higher rates of autoimmunity 
and lower ovarian reserve than controls.

Materials and Methods
Study Design and Selection of Patients 
This was a case-control study in which 200 women with 
endometriosis undergoing IVF were enrolled between 
April 2024 and April 2025. Patients were studied in two 
groups. The first group was composed of infertile women 
with endometriosis of grade III or IV (n = 80), and the 
control group was other non-endometriotic infertile 
patients diagnosed (n = 120) by surgery (n = 42, 35%) 
or transvaginal ultrasound (TVUS) (n = 78, 65%). The 
control group was composed of infertile women with 
non-endometriosis–related causes of infertility, including 
unexplained infertility and tubal factor infertility, with 
no clinical or imaging evidence of endometriosis. 

Women with known autoimmune diseases, inflammatory 
disorders, or other systemic conditions that could affect 
autoantibody levels were excluded from both groups to 
minimize potential confounding.

Due to limited prior data on the prevalence of 
autoantibodies in patients with endometriosis and the 
exploratory nature of the study, the sample size was not 
calculated in advance. However, the sample size was 
considered adequate based on previously published 
case-control studies reporting approximately 15%–20% 
differences in the prevalence of autoantibodies between 
women with endometriosis and controls (17). Based on 
this expected effect size, a total sample of 200 participants 
would have more than 80% statistical power to detect a 
clinically significant difference between groups at a two-
sided significance level of 0.05.

The inclusion criteria were age 18-42 years, body 
mass index (BMI) 18.5-30 kg/m2, and a diagnosis of 
endometriosis grade III or IV, with surgical or TVUS 
confirmation of endometriosis. The exclusion criteria 
included any other infertility in the couple other than 
endometriosis (i.e., male factor infertility), autoimmune 
or inflammatory disease with poor control, and refusal of 
treatment. 

The IVF-ET cycle protocols followed the clinical care 
standard, which is described in detail elsewhere (18). 
Ovarian stimulation was initiated with recombinant 
follicle-stimulating hormone or human menopausal 
gonadotropin, with doses individualized based on age, 
body mass index, and ovarian reserve. Pituitary suppression 
was performed using a gonadotropin-releasing hormone 
antagonist. When the follicles reached 18 mm in diameter, 
oocyte maturation was initiated with human chorionic 
gonadotropin, and oocyte retrieval was performed 34–
36 hours later. In vitro fertilization or intracytoplasmic 
sperm injection was then performed, depending on sperm 
quality. Embryo transfer was performed under ultrasound 
guidance and based on embryo quality.

Data Collection and Study Results
For all women in both groups, age, BMI, parity, pregnancy, 
live births, and underlying conditions were collected at 
the baseline. Assessment of basal ovarian reserve included 
measuring AMH in both groups. Clinical indicators 
and disease severity, including preoperative symptom 
involvement and deep infiltrating endometriosis (DIE), 
surgery, and related interventions, were recorded for both 
groups. ANA, APLA, LAC, and ATPO were also noted.

Autoantibodies were measured using enzyme-linked 
immunosorbent assay (ELISA) kits. The positivity cutoff 
values were defined according to the manufacturer’s 
recommendations.

Statistical Analysis 
SPSS version 22 was used for statistical analysis. Values and 
percentages (%) were used to display categorical variables. 
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We used Fisher’s exact test or Pearson’s chi-square test to 
compare qualitative variables and Student’s independent 
t-test for quantitative variables. Given the evaluation 
of multiple autoantibodies, multiple comparisons 
were adjusted using the Bonferroni correction where 
appropriate. Odds ratios (ORs) with 95% confidence 
intervals (CIs) were calculated to estimate the association 
between autoantibody prevalence and endometriosis 
status. All tests were two-sided, and statistical significance 
was defined as P < 0.05.

Results
Two groups of patients with endometriosis (n = 80) and 
without endometriosis (n = 120) were enrolled in this 
study. Patients were aged 34.95±5.6 years and had a BMI of 
25.20 ± 3.56 kg/m2. There were no significant differences 
in baseline and demographic patient data between the two 
groups, as shown in Table 1 (all P < 0.05).

Table 2 presents the results comparing surgical findings 
and fertility indices between the two groups. Adhesion 
(P < 0.0001), sliding (P < 0.0001), kissing ovary (P < 0.001), 
and uterosacral involvement (P < 0.0001) were all 
significantly more common in the endometriosis group, 
according to the results. Patients with endometriosis also 
had a higher incidence of surgical complications (11.3% 
vs. 1.9%, P = 0.011). There were significant differences 

between the two groups in fertility indices for the number 
of oocytes and cycles (P = 0.033 and P = 0.045, respectively). 
The number of cycles increased, while the number of 
oocytes decreased, in patients with endometriosis.

Table 3 displays the autoimmune index results for both 
groups. Patients with endometriosis had a significantly 
higher percentage of positive ANA (26.3% vs. 10.1%, 
P = 0.003, OR = 3.17, 95% CI: 1.46–6.90), positive LAC 
(38.8% vs. 6.7%, P = 0.003, OR= 8.77, 95% CI: 3.98-20.41) 
and positive ATPO (22.5% vs. 10.1%, P = 0.016, OR= 
2.59, 95% CI: 1.17–5.71). On the other hand, there was 
no significant difference in APLA (P = 0.686) between the 
two groups (P = 0.686).

Discussion
In the present study, the overall relationship between 
immune-inflammatory indices was confirmed in two 
groups of patients with and without endometriosis. 
The ANA positivity rate was significantly higher in 
the endometriosis group (26.3%) than in the control 
group (10.1%). The peritoneal cavity in women with 
endometriosis is important for triggering and maintaining 
an autoimmune response (19-24). This environment 
contains abnormal levels of cytokines, chemokines, and 
growth factors, as well as altered immune cell activity, 
including macrophages, natural killer cells, lymphocytes, 

Table 1. Baseline Information and Demographic Characteristics in Two Groups

Variable Total (n=200) Without endometriosis  
(n=120)

With endometriosis  
(n=80) P value

Age - 34.95±5.68 35.16±5.68 34.63±5.71 0.517a

BMI (kg/m2) - 25.20±3.56 25.19±3.60 25.20±3.54 0.997a

AMH levels  (ng/mL) - 1.90±1.56 1.88±1.59 1.94±1.52 0.777a

Parity

0 106 (53) 62 (51.7) 44 (55)

0.884b
1 56 (28) 35 (29.2) 21 (26.3)

2 34 (17) 20 (16.7) 14 (17.5)

3 4 (2) 3 (2.5) 1 (1.3)

Gravidity

0 67 (33.5) 35 (29.2)  (32 (40)

0.268c1-3 124 (62) 80 (66.7) 44 (55)

3≤ 9 (4.5) 5 (4.2) 4 (5)

Live births

0 108 (54) 63 (52.5) 45 (56.3)

0.860b
1 54 (27) 34 (28.3) 20 (25)

2 34 (17) 20 (16.7) 14 (17.5)

3 4 (2) 3 (2.5) 1 (1.3)

Underlying diseases

None 129 (64.5) 78 (65) 51 (63.8)

0.833b

Thyroid 23 (11.5) 11 (9.2) 12 (15)

Diabetes 6 (3) 4 (3.3) 2 (2.5)

Hypertension 12 (6) 9 (7.5) 3 (3.8)

Anemia 4 (2) 2 (1.7) 2 (2.5)

Depression and anxiety 7 (3.5) 4 (3.3) 3 (3.8)

Other 19 (9.5) 12 (10) 7 (8.8)

a t-test; b Fisher’s exact test; c Chi-square test.
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and T lymphocytes (20-27). This immunoregulatory 
dysregulation may lead to loss of immune tolerance and 
cause the immune system to attack itself and nuclear 
components, leading to the formation of ANA (19-22). 
This finding aligns with those of other studies. Boas et al 
also reported that 21.2% of endometriosis patients tested 
positive for ANA, compared with 5.4% in the control group 
(17). Taylor et al’s study of patients with endometriosis 
found a 27.9% prevalence of ANA positivity and reported 
that ANA titers increased with disease progression (28). In 
the study by Malinowski et al, ANA titers of 1:40 or higher 
were observed in 63% of women with endometriosis, 

70.4% of women with idiopathic infertility, and 5.6% of 
healthy non-pregnant women (29).

The current study also found that 38.8% of women with 
endometriosis had positive LAC, compared to 6.7% of 
women without the disease.  Lupus antibodies are a type 
of anti-phospholipid antibody, a heterogeneous group of 
circulating autoantibodies, which is associated with an 
increased risk of thrombosis and adverse outcomes in 
pregnancy, including recurrent abortion and stillbirth 
(30,31). Although anti-phospholipid antibodies, including 
LACs, have been associated with reproductive failure such 
as recurrent spontaneous abortion and failure of IVF, 

Table 2. Surgical Findings and Fertility Indices in the Two Groups

Variable Total (n=200) Without endometriosis 
(n=120)

With endometriosis 
(n=80) P value

Involvement

DIE size (mm) - 7.90±12.24 - 7.90±12.24 -

Size of endometriosis right ovary (mm) - 60.56±27.79 67.27±22.59 59.01±28.79 0.303a

Size of the endometriosis in the left ovary (mm) 55.87±24.50 52.31±18.43 56.67±25.73 0.565a

Adhesion
No 101 (50.5) 101 (84.2) 0 (0)

<0.0001b

Yes 99 (49.5) 19 (15.8) 80 (100)

Sliding
No 103 (51.5) 101 (84.2) 2 (2.5)

<0.0001b

Yes 97 (48.5) 19 (15.8) 78 (97.5)

Kissing ovary
No 143 (71.5) 113 (94.2) 30 (37.5)

<0.0001c

Yes 57 (28.5) 7 (5.8) 50 (62.5)

Uterosacral involvement
No 117 (58.5) 110 (91.7) 7 (8.8)

<0.0001c

Yes 83 (41.5) 10 (8.3) 73 (91.3)

Müllerian
No 194 (97) 117 (97.5) 77 (96.3)

0.685b

Yes 6 (3) 3 (2.5) 3 (3.8)

DIE Surgery and Related Interventions

Surgery DIE size (mm) - 17.97±11.45 - 17.97±11.45 -

Surgical right ovarian endometrioma size (mm) - 49.68±25.37 56.87±30.27 47.91±23.95 0.207a

Surgical left ovarian endometrioma size (mm) 51.86±22.92 52.50±23.79 51.72±22.95 0.916a

Surgery complication
No 172 (94) 101 (98.1) 71 (88.8)

0.011b

Yes 11 (6) 2 (1.9) 9 (11.3)

Fertility and Fertility Outcomes

Number of oocytes - 4.63±6.36 5.42±7.25 3.46±4.54 0.033a

Number of cycles - 0.47±1.02 0.35±0.91 0.65±1.16 0.045a

Number of embryos transferred - 0.53±0.88 0.47±0.86 0.61±0.92 0.269a

a t-test; b Fisher’s exact test; c Chi-square test.

Table 3. Immune-inflammatory INDICES in the Two Groups

Variable Total (n=200) Without endometriosis 
(n=120)

With endometriosis 
(n=80) ORs  (95% CIs) P value

ANA
Negative 166 (83.4) 107 (89.9) 59 (73.8)

3.17 (1.46-6.90) 0.003a

Positive 33 (16.6) 12 (10.1) 21 (26.3)

LAC
Negative 160 (80.4) 111 (93.3) 49 (61.3)

8.77 (3.98-20.41) 0.003a

Positive 39 (19.6) 8 (6.7) 31 (38.8)

ATPO
Negative 169 (84.9) 107 (89.9) 62 (77.5)

2.59 (1.17-5.71) 0.016a

Positive 30 (15.1) 12 (10.1) 18 (22.5)

APLA
Negative 193 (97) 116 (97.5) 77 (96.3)

0.664 (0.131-3.37) 0.686b

Positive 6 (3) 3 (2.5) 3 (3.8)

a Chi-square test; b Fisher’s exact test. 
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their specific association with infertility associated with 
endometriosis needs further investigation.

Additionally, the ATPO positivity rate in the 
endometriosis group (22.5%) was significantly higher 
than in the controls (10.1%). According to some recent 
research, endometriosis patients may be more likely to 
have autoimmune thyroid conditions and ATPO (32). 
Meena et al showed a possible link between an elevated 
risk of infertility and thyroid dysfunction, as indicated 
by elevated ATPO antibody levels (33). Although thyroid 
conditions (hypothyroidism, hyperthyroidism) were 
the most prevalent underlying disease in both groups of 
infertile women in our study, there was no discernible 
difference. As a result, additional research that removes 
confounding and interfering variables is necessary to 
definitively confirm a higher prevalence of thyroid 
disorders and ATPO in patients with endometriosis.

There was no significant difference in AMH levels 
between groups. Although AMH is widely accepted as a 
reliable marker of ovarian reserve, previous studies have 
reported inconsistent results regarding its association 
with endometriosis. While some investigations have 
demonstrated reduced AMH levels in women with 
endometriosis—particularly in advanced stages of 
the disease or following surgical treatment of ovarian 
endometriomas—others have found no significant 
difference, especially in non-surgically treated patients or 
those with mild disease (34,35). These findings indicate 
that the impact of endometriosis on ovarian reserve is 
multifactorial and may depend on disease severity, patient 
characteristics, and treatment history. Therefore, suggests 
that endometriosis alone may not universally impair 
ovarian reserve.

Comparison of the number of oocytes in the two groups 
revealed significant differences, likely due to immune 
dysregulation that reduced ovarian reserve by damaging 
ovarian tissue and follicles. Antibodies such as ATPO 
and anti-ovarian antibodies are implicated in reducing 
ovarian function and lead to reduced oocyte yield 
during IVF cycles (36). Similarly, studies have confirmed 
reduced ovarian reserve in endometriosis patients with 
concomitant autoimmune diseases (15,37). 

The results showed that autoimmunity was associated 
with an increased number of IVF cycles in women with 
endometriosis. Dysregulation of immune regulation at 
the maternal-fetal interface. Altered immune regulation 
at the maternal-fetal interface has been associated with 
reduced endometrial receptivity. It may affect embryo 
implantation, necessitating the need for potentially leading 
to the need for additional cycles to achieve pregnancy. One 
study showed that the onset or activity of autoimmune 
diseases has been associated with impairment of embryo 
implantation (38). Autoimmunity disrupts autoimmune 
conditions have been reported to alter the maternal 
endometrial immune-receptive profile by creating 
an abnormal inflammatory microenvironment at the 

implantation site (39). A recent multicenter study also 
confirmed that the presence of concurrent autoimmunity 
in endometriosis has a significant additive negative impact 
on embryo implantation outcomes (40).

This study, like many studies, has limitations. First, 
some immunological tests (e.g., LAC) require a repeat 
interval and the use of international standard criteria for 
a definitive diagnosis; failing to repeat the test or using 
other methods may lead to inaccurate results. Second, 
our data lacks specific information on the nature of 
preoperative treatments, the duration of the illness, and 
other factors that might be effective. Third, as this study 
included only IVF patients, there may be selection bias, 
and the findings may not be generalizable to the broader 
population outside Iran.

Conclusions
The results of our study suggest that patients who have 
imaging findings such as adhesions, sliding, kissing ovary, 
and uterosacral involvement are at high risk for infiltrative 
endometriosis. Additionally, it has been confirmed that 
endometriosis is linked to higher rates of ANA, LAC, and 
ATPO, and autoimmunity reduces ovarian reserve and 
implantation in patients with endometriosis. These results 
support the hypothesis that immunologic disorders 
contribute to endometriosis from a pathophysiologic 
perspective.
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