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Abstract 

Introduction: Endometriosis is a complex gynecological disease affect 10% of women in reproductive age, 
involving inflammation and immune regulation. Diversity of vaginal microbiota is an integral part of vaginal 
microecology with vaginal anatomy, endocrine system and local vaginal immunity. The disruption in 
microecology, dysbiosis, is known to trigger inflammatory diseases. The relationship between vaginal 
dysbiosis and endometriosis remains controversial 
Objective: To determine the comparison of vaginal microbiota profiles in patients with and without 
endometriosis  
Method: The study was case-control design on patients with and without endometriosis at Dr. M. Djamil 
Hospital, conducted from December 2023 to June 2024 at Dr. M. Djamil Hospital Polyclinic and the Center for 
Infectious Disease Diagnostic and Research Laboratory. The diagnosis of endometriosis was confirmed via 
ultrasonography and histology. Microbiota were measured with miSeq Illumina Next Generation Sequencing. 
A comparison of microbiota profiles was carried out using the Mann-Whitney test.  
Results: There were 40 respondents, with endometriosis (n=20) and without endometriosis (n=20). At the 
phylum level, the vaginal microbiota profile in the endometriosis group was dominated by Firmicutes, 
Proteobacteria, Actinobacteria, and Bacteroidetes, while in without endometriosis group dominated by 
Firmicutes, Actinobacteria, Bacteroidetes, and Proteobacteria. At the genus level, the endometriosis group 
was dominated by Lactobacillus sp., Desulfovibrio sp., Flavobacterium sp., and Gardnerella sp., while without 
endometriosis group were Lactobacillus sp., Prevotella sp., Desulfovibrio sp., and Bifidobacterium sp. There 
was no difference in the abundance of microbiota (p>0.05)  
Conclusion: There was no difference in the abundance of microbiota between endometriosis group and 
without endometriosis group.  

Keywords:Endometriosis, dysbiosis, vaginal microbiota, Lactobacillus, Flavobacterium, Firmicutes, 

Proteobacteria 
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INTRODUCTION 

 Etiology of endometriosis as a chronic inflammatory disease characterized by the presence 

of extrauterine endometrial-like tissue (glands and/or stroma) on the visceral surface, peritoneal 

tissue, and connective tissue in the extrapelvic region cannot be determined.1–5 The formation and 

growth of endometriotic tissue depends on estrogen and the old theory adopted is Sampson's 

theory of retrograde menstruation. 1,4 

 However, since only 10% of women suffer from this illness and 90% of women experience 

retrograde menstruation, there are numerous alternative theories. 6,7,17 Although many studies 

have not been able to identify the gene or gene sequence, epidemiological data indicates the 

influence of genetic predisposition. It is also believed that immune dysregulation, either alone or in 

conjunction with epigenetics, contributes to the development of endometriosis.  Adenomyosis can 

result from endometrial invasion into the myometrium brought on by immunological dysregulation. 

It is believed that dysbiosis, a disorder of microbiota imbalance in the human body, is the cause of 

immune dysregulation.8,9,18  The incidence of endometriosis is strongly linked to an imbalance in 

the composition of the gut and reproductive tract microbiota, according to recent studies. This is 

believed to be the case because dysbiosis alters the immune response and interferes with regular 

immune function, leading to an inflammatory response and an increase in proinflammatory 

cytokines, both of which can contribute to the pathophysiology of endometriosis.18,19 Increased 

adhesions and angiogenesis are eventually made possible by chronic immune dysregulation, which 

develops into an endometriosis vicious circle.19,20,21 

 A study from the Department of Obstetrics and Gynecology at Ramatibodi Hospital, Mahidol 

University from August 2020 to January 2021 compared the composition of the vaginal microbiota 

and operational taxonomic units (OTU) between adenomyosis and non-adenomyosis patients. It 

was concluded that there were differences in the vaginal microbiota profiles of adenomyosis and 

non-adenomyosis patients. In adenomyosis patients community state types are predominant (CST) 

III and IV, while in non-adenomyosis patients it is dominated by CST IV. Lactobacillus was found in 

abundance in both groups. However, this study did not describe endometriosis patients in general 

but was limited to adenomyosis.20,22,23 

 Lactobacillus species demonstrate a microbial role in competitively eliminating opportunistic 

pathogens that inhabit functional niches in the intestine and vaginal mucosa, blocking the 

attachment of pathogens to the epithelium and killing pathogens directly by producing lactic acid, 

acetic acid, propionic acid, bacteriocins and reactive oxygen species (ROS). (Dempsey and Corr, 

2022). In addition to its microbial role, commensal Lactobacillus species regulate adaptive and 

innate immune responses by inducing T cells, Natural killer (NK) cells, macrophage differentiation, 

cytokine production and stimulating Toll Like Receptors (TLRs). They also show immunomodulatory 

effects by increasing the expression of immunoglobulin-A (IgA)-producing B cells in Peyer's patches 

in the lamina propria, where they block the adhesion of pathogens to the intestinal epithelium 

(Cristofori et al, 2021). Increasing evidence supports the role of Lactobacillus in suppressing 

inflammatory responses by decreasing T-helper 17 (Th17) and cytokines, especially interleukin-17F 
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(IL-17F) and tumor necrosis factor - alpha (TNF-).21,24,25 

 Furthermore, -glucuronidase and -glucosidase, which are secreted by the gut microbiota, 

degrade estrogen, increasing the amount of free estrogen that is reabsorbed and in circulation. 

Bacteroid, Bifidobacterium, Escherichia coli, and Lactobacillus are among the bacteria in the gut 

microbiota that produce -glucuronidase, according to microbial genome analysis. E. Coli was 

detected in high concentrations in the feces of patients with endometriosis. One study found that 

the gut microbiota causes circulating estrogen levels to rise, creating a hyperestrogenic 

environment in the event of endometriosis (Qi et al., 2021).22,26,27 

METHODS 

This research was conducted at the Polyclinic of Dr. M. Djamil Hospital and the Center for 

Infectious Disease Diagnostic and Research Laboratory from December 2023 to June 2024. This 

descriptive-analytical research uses a case-control method approach to the comparison of vaginal 

microbiota profiles in patients with endometriosis and without endometriosis. Populations in this 

study were all RSUP Dr. M. Djamil Padang patients with and without endometriosis diagnoses who 

satisfied the inclusion criteria; there were no exclusion criteria.1,2 

Reproductive-aged women who had a histologic diagnosis and ultrasound of endometriosis 

comprised the study group, whereas asymptomatic reproductive-aged women who presented for a 

routine well-woman visit or preconception counseling were included in the control group. Exclusion 

criteria were: <18 or >45 years of age on the day of sample collection, Being ever pregnant including 

the day of sample collection, Postmenopausal status, Having clinical signs and symptoms suggestive 

of endometriosis, i.e. dysmenorrhea, dyspareunia, dyschesia and/or infertility precluded 

recruitment to the control group. These symptoms were assessed with the Biberoglu-Behrmann 

(B&B) scale and women with a score > 0 were not included in the control group, having taken 

antibiotics or probiotics within the last 8 weeks, inflammatory bowel disease, functional bowel 

disease, history of gastrointestinal cancer or surgery, having vaginal douching last 5 days, a smoker, 

many sexual partners, body mass index > 30 kg/m2.  

The sampling technique in this study was a difference between two proportions using paired 

numerical scales. The total sample was 40, 20 samples of cases and 20 samples of control from the 

vaginal swab. The diagnosis of endometriosis was confirmed via ultrasonography and histology. 

Microbiota were measured with miSeq Illumina Next Generation Sequencing.  

The data analysis used was the chi-square test. A comparison of vaginal microbiota profiles 

was carried out using the independent T-test. However, previously a normality test was carried out 

using Shapiro Wilk. If the data is normally distributed, then the independent T-test can be used. 

However, if the data is not normally distributed, an alternative test is used, namely the Mann-

Whitney test. The degree of significance used is 0.05 with a confidence level of 95%. Decisions from 

statistical test results use p-value. If the p-value ≤ 0.05 then Ho is rejected or there is a significant 

relationship between the two variables. 
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RESULT  

Table 1. Characteristics of Research Respondents 

Characteristics 
Normal Endometriosis 

f % f % 

Age 20-29 years old 3 15 6 30 
30-35 years old 8 40 4 20 
36-45 years old 9 45 10 50 

Body Mass Index Normoweight 20 100 20 100 
Overweight 0 0 0 0 

Work House Wife 1 5 14 70 
Civil Servant 5 25 4 20 
Employees 2 10 0 0 
Health Workers 2 10 0 0 
Teacher 10 50 1 5 
Businesswoman 0 0 1 5 

Parity Nulipara 1 5 20 100 
Primipara 5 25 0 0 
Multipara 14 70 0 0 

 

Based on Table 1, most women without endometriosis were aged 36-45 years (9; 45%), the 

remainder had ages in the range of 30-35 years (8; 40%) and 20-29 years (3; 15%). In the 

endometriosis group, most respondents were also aged 36-45 years and the remainder were aged 

20-29 years (6; 30%) and 30-35 years (4; 20%). All patients in this study had a BMI in the 

normoweight category (100%). Regarding work, the majority of research respondents in the group 

without endometriosis worked as teachers (10; 50%), the remainder worked as civil servants (5; 

25%), employees (2; 10%), health workers (2; 10%) and IRT (1; 5%). Meanwhile, in the group of 

endometriosis sufferers, most of the women were domestic workers (14; 70%), the rest worked as 

civil servants/first aid workers (4; 20%), teachers (1; 5%) and traders (1; 5%). Most women without 

endometriosis were multiparous (14; 70%), the remainder were primipara (5; 25%) and nullipara (1; 

5%). In the endometriosis group, all respondents were nulliparous (20; 100%). 
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Table 2. Comparison of Vaginal Microbiota Profiles Endometriosis and Non Endometriosis Patients 

based on phylum 

Vaginal Microbiota Profiles 
EMS Non EMS 

*P value 
Mean ± SD Mean ± SD 

Firmicutes. 

Proteobacteria 

Actinobacteria 

Bacteroidetes 

Fusobacteria 

Tenericutes. 

Nitrospira 

Spirochaetes 

77,71±30,27 

8,44 ± 11,39 

7,90 ± 15,74 

5,77 ± 14,65 

0,04 ± 0,15  

0,07 ± 0,15 

0,00 ± 0,00  

0,04 ± 0,15  

66,98±28,41 

10,11 ± 7,94 

10,85 ± 12,64 

10,32 ± 17,26 

1,15 ± 3,20 

0,33 ± 1,02  

0,23 ± 0,65 

0,01 ± 0,02 

0,110 

0,223 

0,144 

0,363 

0,122 

0,803 
a0,038 

0,696 

*Mann Whitney 
ap<0,05 

 

Table 2. shows that there is no difference between the percentage of Firmicutes and 

Bacteroidetes in endometriosis and non-endometriosis patients (p=0.110). The mean percentage of 

Firmicutes in endometriosis patients was higher (77.71 ± 30.27) compared to non-endometriosis 

(66.98 ± 28.41). Nitrospira was the only phylum-level microbiota that showed significant differences 

between groups. Other microbiota also did not show significant differences in the Mann-Whitney 

test with p>0.05. 
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Figure 1. shows overall vaginal microbiota profile of respondents based on phylum including 

endometriosis and non endometriosis patients. Numbers 1-20 show the vaginal microbiota profile 

of non endometriosis patients, while numbers 21-40 show the vaginal microbiota profile 

endometriosis patients. There is an abundance of Firmicutes in endometriosis patients. 
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Table 3. Comparison of Vaginal Microbiota Profiles Endometriosis and Non Endometriosis Patients 

based on genus 

Vaginal Microbiota Profiles 
EMS Tidak EMS 

*P value 
Mean ± SD Mean ± SD 

Lactobacillus sp. 

Desulfovibrio sp. 

Bifidobacterium sp 

Prevotella sp. 

Gardnerella sp. 

Streptococcus sp. 

Flavobacterium sp. 

Pediococcus sp. 

64,98±39,03 

6,60 ± 11,46 

3,58 ± 8,28 

1,52 ± 4,17 

3,69 ± 8,77 

3,12 ± 11,82 

4,86 ± 12,14 

3,21 ± 5,74  

47,93 ± 41,30 

6,49 ± 8,24 

5,60 ± 9,18 

9,63 ± 19,50 

4,78 ± 6,20 

3,59 ± 10,96 

2,33 ± 6,38 

0,91 ± 1,29 

0,212 

0,521 

0,258 

0,416 

0,222 

0,713 

0,929 

0,115 

*Mann Whitney 

  

In Table 3, the percentage of lactobacillus sp. in endometriosis patients compared to non-

endometriosis patients is the same (p=0.212). However, the percentage of lactobacillus sp. in 

endometriosis patients was higher (64.98 ± 39.03) compared to non-endometriosis patients (47.93 

± 41.30). Other microbiota also did not show significant differences in the Mann-Whitney test with 

p>0.05.  
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Figure 2. shows the vaginal microbiota profile of endometriosis and non endometriosis patients. 

Numbers 1-20 show the vaginal microbiota profiles of non endometriosis patients, while numbers 

21-40 show the vaginal microbiota profile of endometriosis patients. 
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DISCUSSION 

At the phylum level, vaginal microbiota profiles of endometriosis patients showed an 

increase in Firmicutes followed by an increase in Proteobacteria. Meanwhile, in non-endometriosis, 

Firmicutes were followed by Actinobacteria in large quantities. This is consistent with the findings 

of Chang et al, who discovered an increase in Firmicutes and Proteobacteria followed by a decrease 

in Actinobacteria, whereas, in controls, Actinobacteria remained the dominant microbiota after 

Firmicutes. 28,29,32 According to a recent systematic review by Leonardi et al, there has been an 

increase in the abundance of bacteria such as Enterobacteriaceae, Escherichia coli, Proteobacteria, 

and Streptococcus in various locations that appear to be linked to endometriosis.33 D'Alterio et al. 

(2021) also reported that species from the phylum Proteobacteria, Bacteroidetes, and 

Negativicutes, which are distinguished by Gram-negative staining, increased significantly in the 

endometriosis group. Proteobacteria are gram-negative bacteria.30,31 Lipopolysaccharide (LPS), a 

component of gram-negative bacteria's outer membrane, can be the initial trigger and 

contamination of bacteria from the intrauterine environment, as well as the primary cause in the 

regulation of endometriosis growth, either alone or in combination with ovarian steroids through 

their inflammation.16,33 

At the genus level, Lactobacillus sp. was abundant, followed by Desulfovibrio sp., 

Flavobacterium sp., and Gardnerella sp., which was higher in endometriosis but not statistically 

significantly different from the vagina of non-endometriosis patients. Meanwhile, in non-

endometriosis patient profiles, Prevotella sp, Desulfovibrio sp, and Bifidobacterium sp were found 

to be predominant. This is consistent with the findings of Akiyama et al. (2019), who discovered an 

abundance of Flavobacterium in endometriosis other than Corynebacterium, Enterobacteriaceae, 

Pseudomonas, and Streptococcus.32  Another study of endometrial samples by Wessel et al 

discovered greater diversity in endometriosis patients.34  Wei et al discovered that the presence of 

Lactobacillus was homogeneous in the lower genital tracts of both control and endometriosis 

patients, but this number decreased in the endometrium compared to cervical mucus.31 This study 

only looked at the vaginal microbiota profile, so the microbiota profile in the endometrium was 

unknown. 

Aside from inflammation caused by non-Lactobacillus microbiota, another mechanism for 

microbiota linked to endometriosis is estrogen regulation. Gut microbiota plays a role in estrogen 

metabolism and regulates systemic estrogen levels via β-glucuronidase activity. Lactobacillus is a 

microbiota that controls the β-glucuronidase enzyme. β-glucuronidase converts estrogen into its 

active form, allowing it to bind to the estrogen receptor. Microbial secretion of β-glucuronidase 

leads to increased estrogen levels. Active estrogen can then be transported to distant mucosal sites, 

such as the endometrium, via the bloodstream. Gut microbiota regulates estrogen homeostasis in 

the intestinal and distal regions in this manner. Endometriosis patients may have more β-

glucuronidase-producing bacteria in their gut microbiota. On the other hand, estrogen levels have 

been shown to affect the microbiota. High estrogen levels eventually lead to an increase in 

Lactobacillus sp. in the vagina.16,19,22 
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CONCLUSION 

The Vaginal microbiota of endometriosis patients mostly consists of Firmicutes, 

Proteobacteria, Actinobacteria, Bacteroidetes, Fusobacteria, Tenericutes, Spirochaetes, and 

Thermi. Meanwhile, at the genus level, it is dominated by Lactobacillus sp., Desulfovibrio sp., 

Flavobacterium sp., Gardnerella sp., Bifidobacterium sp., Pediococcus sp., Streptococcus sp., and 

Bacteroides sp. The dominant species that make up the dominance of the genus Lactobacillus sp. 

endometriosis consists of Lactobacillus taiwanensis, Lactobacillus ultunensis, Lactobacillus apis, 

Lactobacillus gegiorum. 

The vaginal microbiota of non-endometriosis patients mostly consists of Firmicutes, 

Actinobacteria, Bacteroidetes, Proteobacteria, Fusobacteria, Tenericutes, Nitrospira and 

Spirochaetes. Meanwhile, at the genus level, it is dominated by Lactobacillus sp., Prevotella sp., 

Desulfovibrio sp., Bifidobacterium sp., Gardnerella sp., Streptococcus sp., Flavobacterium sp., and 

Atopobium sp. The dominant species that make up the dominance of the genus Lactobacillus sp. 

Non-endometriosis patients consisting of Lactobacillus taiwanensis, Lactobacillus ultunensis, 

Lactobacillus apis, and Lactobacillus gegiorum. 

The number of Firmicutes and Lactobacillus did not vary between groups. Furthermore, 

there was no significant difference in the number of non-Firmicute and non-Lactobacillus sp. 

microbiota between the groups. However, there were differences in the microbiota dominance 

after Firmicutes at the phylum level and Lactobacillus at the genus level between the endometriosis 

and non-endometriosis groups. 
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