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Abstract: Endometriosis is a chronic, estrogen-dependent gynecological condition often associated
with pelvic pain, dyspareunia, difficulties of defecation and urination, and infertility. The disease
poses significant treatment challenges and has a high recurrence rate, causing considerable distress
to patients and substantial social and economic impacts. Currently, the exact etiology of
endometriosis remains unclear, and the lack of specific biomarkers complicates early diagnosis.
Advances in high-throughput sequencing technologies have significantly propelled research into
the human microbiome, revealing intricate connections between microbiota and diseases. Notably,
the microbiota in the female oral cavity, genital tract, peritoneal cavity, and gut are closely linked to
the development and progression of gynecological disorders. This article reviews the correlations
between the human microbiome and endometriosis and explores the potential applications of

microbiota in the diagnosis and treatment of endometriosis.
Keywords: endometriosis; microbiome; gut; genital tract; microbiota
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Figure 1
human microbiome across different body sites.
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Correlation between endometriosis and changes in the abundance of specific microorganisms in the
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Table 1 Summary of candidate microbial and metabolic biomarkers associated with endometriosis

Year Sample size Sampling site(s) Potential biomarkers Sequencing References
(control vs. method
endometriosis)

2024 19vs.21 Vagina 1 Gardnerella, Prevotella, Ureaplasma, Metagenomics [21]

Anaerococcus, Bifidobacterium scardovii,
Candida
| Lactobacillus

2019 39wvs.30 Cervix 1 Enterobacteriaceae, Streptococcus 16S rRNA [23]

gene

2020 14 vs. 36 Lower third of vagina, 1 Peptoniphilus, Bacteroides, 16S rRNA [20]

posterior vaginal fornix, P. alcaliphila, Sphingobacterium, gene
cervix, endometrium, Chryseobacterium, Delftia,
and peritoneal fluid Pseudomonadaceae, Erysipelotrichaceae,
Cytophagaceae (cervix); Sphingomonas
(endometrium); P. alcaliphila (peritoneal
fluid); Pseudomonas, Acinetobacter,
Peptoniphilus (cervix, endometrium,
and peritoneal fluid)
2023 21 vs. 19 Vagina and cervix 1 Fannyhessea, Prevotella, Streptococcus, 16S rRNA [25]
Bifidobacterium, Veillonella, gene
Megasphaera, Sneathia
2025 13 vs.30 Endometrium 1 Pseudomonas stutzeri, Faecalibacterium 16S rRNA [27]
prausnitzii gene
| Lactobacillus iners, Bacillus pichinotyi,
Alistipes putredinis, Bacteroides ovatus,
Pseudoxanthomonas indica

2023 76 vs. 79 Endometrium and ovarian | Fusobacterium (endometrium) 16S rRNA [29]

endometriotic lesions gene

2024 31vs.26 Endometrium and 1 Lactobacillus (endometrium); 16S rRNA [30]

peritoneal fluid Pseudomonas (peritoneal fluid in gene
moderate-to-severe endometriosis)

2021 9wvs. 12 Endometrium 1 Actinomycetota, Oxalobacteraceae, 16S rRNA [26]

Streptococcaceae, Thermicanus gene
2011 55vs. 16 Ovary L. iners, Actinomyces, Corynebacterium Culture [32]
auromucosum, Fusobacterium,
Peptinophilus asaccharolyticus,
Peptostreptococcus, Propionibacterium,
Prevotella, Staphylococcus, Candida
parapsilosis
2020 11 wvs. 10 Vagina, endometrium, 1 Alishewanella, Enterococcus, 16S rRNA [52]
and endometriotic Pseudomonas (endometriotic lesion tissue) gene
lesion tissue | Lactobacillus (endometriotic lesion
tissue)

(7%0)
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(E41)
Year Sample size Sampling site(s) Potential biomarkers Sequencing References
(control vs. method
endometriosis)
2022 18 wvs. 18 Vagina, endometrium Nearly sterile peritoneal and ovarian sites;  16S rRNA [53]
ovary, and peritoneal fluid higher prevalence of infectious microbes gene
in vaginal and endometrial sites; higher
prevalence of Lactobacillus and
Bifidobacterium species
2022  25vs.36 Peritoneal fluid 1 Acidovorax, Devosia, 16S rRNA [34]
Methylobacterium, gene
Phascolarctobacterium, Streptococcus
! Brevundimonas, Stenotrophomonas
2021 45 vs. 45 Peritoneal fluid 1 Acinetobacter, Pseudomonas, 16S rRNA [35]
Streptococcu, Enhydrobacter gene
! Propionibacterium,
Actinomyces, Rothia
2025 23 vs.27 Peritoneal fluid Flavobacterium, Pseudomonas, 16S rRNA [36]
Bacillus were commonly present in gene
endometriosis group
2021 21 vs. 20 Gut, cervix, and Ruminococcus (gut) identified as 16S rRNA [37]
peritoneal fluid non-invasive potential biomarker gene
2024 6vs. 6 Gut 1 Rikenellaceae, Bacteroidaceae, 16S rRNA [39]
Tannerellaceae, Bacteroides, gene
Candidiatus Oscillospiraceae, Rikenella
6vs. 6 Gut ! Lachnospiraceae, Rikenellaceae,
(endometriosis vs. Ruminococcaceae, Lachnoclostridium,
model group) Candidatus Ruminococcaceae
2021 Swvs. 5 Gut | N-butyrate Mass [40]
spectrometry
2023 4vs. 4 Gut 1 Quinic acid Mass [41]
spectrometry
2023 30vs.35 Gut T B-glucuronidase 16S rRNA [42]
gene
2025 31wvs. 18 Gut | 4-hydroxyindole Metabonomics  [43]
2025 19 healthy vs. 24~ Vagina, oral, gut 1 Lactobacillus, Haemophilus (gut); 16S rRNA [46]
non-endometriosis Cardiobacterium (oral-mild cases); gene
vs. 21 Fusobacterium (oral-severe cases)
endometriosis | Lactobacillus, Haemophilus
(oral, vaginal)
2024 15 healthy vs. 23 Vagina, oral, and rectum 1 8. anginosus (vagina), 16S rRNA [51]
CPPvs. 35 Ruminococcus (rectum) gene
CPP-Endo | Candidatus Desulfovibrio sp. (rectum)
2024 13 vs. 8 Oral, vagina, 1 Streptococcus, Haemophilus, Neisseria  16S TRNA [47]
endometrium, and gut (oral; not statistically significant) gene

1 : Increased; | : Decreased.
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