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Abstract: The endometrial microbiota has emerged as a key factor influencing 

female reproductive health and implantation outcomes. This article reviews current 

evidence on the composition and diversity of the endometrial microbiome and its role 

in modulating endometrial receptivity, immune response, and embryo implantation. 

The potential clinical implications for assisted reproductive technologies (ART) and 

strategies to optimize implantation success through microbiota modulation are also 

discussed. 
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The human endometrium is not a sterile environment; rather, it hosts a complex and 

dynamic microbiota that plays an essential role in reproductive health. Recent 

advances in microbiome research have revealed that the composition and diversity of 

endometrial microorganisms influence endometrial receptivity, immune modulation, 

and the likelihood of successful embryo implantation. Imbalances in the endometrial 

microbiota, or dysbiosis, have been associated with implantation failure, recurrent 

pregnancy loss, and infertility. 

In assisted reproductive technologies (ART), the uterine environment is a critical 

determinant of implantation success. A favorable microbial composition, dominated 

by Lactobacillus species, has been correlated with higher implantation and pregnancy 

rates, whereas an overgrowth of pathogenic or anaerobic bacteria may impair 

endometrial function and reduce reproductive outcomes. Understanding the 

endometrial microbiota provides insight into the mechanisms underlying implantation 

failure and offers potential strategies for intervention. 

Diagnostic approaches to study the endometrial microbiota include next-generation 

sequencing, 16S rRNA gene profiling, and culture-based methods. These techniques 

allow for comprehensive characterization of microbial communities and identification 

of specific taxa associated with favorable or adverse implantation outcomes. The 

ability to monitor and modulate the endometrial microbiota presents new opportunities 

for personalized reproductive medicine, including targeted probiotic therapy, 

antibiotic treatment, or pre-transfer interventions to optimize endometrial conditions. 
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This article aims to explore the role of the endometrial microbiota in implantation 

success, summarizing current evidence on microbial composition, mechanisms of 

action, and clinical applications in ART. By highlighting the interplay between the 

microbiota and endometrial receptivity, this review underscores the importance of 

considering microbial factors as part of comprehensive fertility management. 

The endometrial microbiota has gained significant attention in reproductive 

medicine due to its crucial role in female fertility and implantation outcomes. Once 

considered a sterile environment, the endometrium is now recognized to harbor a 

diverse microbial community that contributes to endometrial receptivity, immune 

modulation, and overall uterine health. Dysbiosis, defined as an imbalance in this 

microbial ecosystem, has been associated with implantation failure, recurrent 

pregnancy loss, and infertility, highlighting the importance of understanding microbial 

influences on reproductive success. 

Studies have demonstrated that a Lactobacillus-dominated endometrial microbiota 

is generally associated with favorable implantation outcomes. Lactobacilli contribute 

to a low pH environment, produce antimicrobial compounds, and modulate local 

immune responses, all of which support embryo implantation. In contrast, the 

presence of anaerobic or pathogenic bacteria, such as Gardnerella, Prevotella, or 

Streptococcus species, can disrupt endometrial homeostasis, promote inflammation, 

and reduce the likelihood of successful implantation. The balance between beneficial 

and potentially harmful bacteria appears to be a key determinant of endometrial 

receptivity and ART outcomes. 

Advances in molecular biology and next-generation sequencing have enabled 

detailed characterization of the endometrial microbiota. Techniques such as 16S 

rRNA gene sequencing allow researchers to identify specific bacterial taxa and assess 

microbial diversity. Studies using these methods have revealed that women with a 

high relative abundance of Lactobacillus and low microbial diversity exhibit higher 

implantation and pregnancy rates following IVF. Conversely, increased diversity and 

the presence of non-Lactobacillus species have been linked to poorer reproductive 

outcomes, suggesting that microbial profiling could serve as a predictive tool in ART. 

The endometrial microbiota interacts closely with the host immune system, 

influencing the local cytokine milieu and immune cell recruitment. Beneficial 

microbial populations help maintain an anti-inflammatory environment conducive to 

implantation, while dysbiosis may trigger pro-inflammatory pathways, leading to 

endometrial dysfunction. This interplay underscores the potential for targeted 

interventions to optimize microbial composition prior to embryo transfe r. Approaches 

such as oral or vaginal probiotics, pre-transfer antibiotics, and lifestyle modifications 

are being investigated to modulate the endometrial microbiota and improve 

implantation rates. 
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Clinical studies have begun to evaluate the impact of microbiota management on 

ART outcomes. For instance, women identified with non-Lactobacillus-dominant 

endometrial microbiota have shown improved implantation rates after receiving 

targeted treatments to restore Lactobacillus dominance. While research is ongoing, 

these findings highlight the potential of personalized microbial interventions as part of 

fertility management, offering a complementary strategy alongside traditional 

hormonal and embryological approaches. 

Endometrial microbiota assessment also has implications for recurrent implantation 

failure (RIF). In women experiencing multiple unsuccessful IVF cycles, microbial 

dysbiosis may be an underlying factor. Evaluating the endometrial microbial profile 

can inform clinical decisions, including timing of embryo transfer, choice of 

adjunctive therapies, and the need for microbiota-targeted interventions. Integrating 

microbiome analysis into routine fertility care could thus improve diagnostic precision 

and enhance reproductive outcomes for patients with unexplained implantation failure. 

Despite promising findings, challenges remain in standardizing microbiota 

assessment and defining optimal microbial compositions for implantation success. 

Factors such as sampling technique, sequencing methodology, and patient v ariability 

can influence results. Additionally, the causal relationships between specific microbial 

taxa and implantation outcomes are still being elucidated, emphasizing the need for 

larger, controlled studies to validate current observations. Nevertheless, understanding 

the endometrial microbiota represents a significant step forward in reproductive 

medicine, offering insights into previously unrecognized determinants of fertility.  

In conclusion, the endometrial microbiota plays a pivotal role in implanta tion 

success and reproductive outcomes. A Lactobacillus-dominant, low-diversity 

microbial environment is generally favorable, whereas dysbiosis with pathogenic 

bacteria can impair endometrial receptivity. Advances in sequencing technologies 

have enabled detailed characterization of microbial communities, providing 

opportunities for targeted interventions to enhance implantation rates. Integrating 

microbiota assessment and modulation into ART protocols may improve patient 

outcomes, representing a promising avenue for personalized reproductive medicine. 

Continued research is essential to establish standardized methodologies, clarify causal 

mechanisms, and optimize clinical applications for endometrial microbiota 

management in fertility care. 

The endometrial microbiota is a critical determinant of implantation success and 

overall reproductive outcomes. A Lactobacillus-dominant, low-diversity microbial 

environment supports endometrial receptivity, modulates immune responses, and 

enhances the likelihood of successful embryo implantation. In contrast, dysbiosis 

characterized by pathogenic or anaerobic bacteria can disrupt endometrial 

homeostasis, promote inflammation, and reduce implantation rates. 
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Advances in molecular techniques, such as 16S rRNA gene sequencing, have 

enabled detailed characterization of microbial communities and identification of 

specific taxa associated with favorable or adverse reproductive outcomes. 

Personalized interventions, including probiotics, pre-transfer antibiotics, and lifestyle 

modifications, offer potential strategies to optimize the endometrial microbiota and 

improve ART success rates. Integrating microbial assessment into fertility care 

represents a promising avenue for individualized reproductive medicine, potentially 

improving implantation outcomes and patient prognosis. Continued research is 

essential to standardize methodologies, understand causal mechanisms, and refine 

clinical applications for endometrial microbiota management. 
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