
CO M M E N T Open Access

Maternal Health, Neonatology 
and Perinatology

Lamont et al. Maternal Health, Neonatology and Perinatology           (2026) 12:37 
https://doi.org/10.1186/s40748-026-00276-5

The role of the vaginal microbiome 
in pregnancy loss and preterm birth: 
a commentary
Ronald F. Lamont1,2,3*, Theda U. P. Bartolomaeus4,5,6,7, Leonora S. Borum1,3, Sofia K. Forslund-Startceva5,6,7,8,9 and  
Jan S. Jørgensen1,3,10*

​​*​C​o​r​r​e​s​p​o​n​d​e​n​c​e​:​​
Ronald F. Lamont
rflamont@icloud.com
Jan S. Jørgensen
jan.stener@rsyd.dk

Full list of author information is available at the end of the article

© The Author(s) 2026. Open Access  This article is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 
International License, which permits any non-commercial use, sharing, distribution and reproduction in any medium or format, as long as you 
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if you modified the 
licensed material. You do not have permission under this licence to share adapted material derived from this article or parts of it. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or 
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​​p​:​/​/​​c​r​e​​a​t​​i​
v​e​c​o​m​m​o​n​s​.​o​r​g​/​l​i​c​e​n​s​e​s​/​b​y​-​n​c​-​n​d​/​4​.​0​/​​​​​.​​​​

Abstract
Background  Eubiosis or dysbiosis of the vaginal microbiome may influence the rate of pregnancy loss and preterm 
birth, the major cause of neonatal and perinatal mortality worldwide.

Methods  This was a comparison of two vaginal microbiome studies; one a cohort study and the other a 
multinational randomised controlled feasibility study. Both studies used cultivation-independent molecular 
microbiological techniques that together have implications on the risk of pregnancy loss and preterm birth in 
association with vaginal dysbiosis.

Results  The cohort study identified a risk-associated vaginal microbiome signature in association with early 
pregnancy-loss that comprised an increase in the relative abundance of potentially dysbiotic organisms such 
as Lactobacillus iners, Sneathia and Prevotella spp and a concomitant decrease in the abundance of eubiotic 
microorganisms such as Lactobacillus crispatus. Convergent evidence across the two studies demonstrated that a 
synbiotic intervention was able to shift the vaginal microbiome from the signature demonstrated by Skafte-Holm et 
al., to a decrease in the abundance of Prevotella, Gardnerella and Atopobium spp, while simultaneously increasing the 
abundance of eubiotic vaginal Lactobacillus spp.

Conclusions  We concluded that there is convergent evidence across the two studies which might otherwise 
have gone unnoticed. While neither study was powered to demonstrate clinical endpoints and did not establish 
causal relationships between microbiome modulation and pregnancy outcomes, when administered regularly, 
vaginal commensal probiotics in ice-cream were effective in optimizing both the vaginal and intestinal microbiota 
in pregnant women at increased risk of pregnancy loss, particularly preterm birth. This emphasises the need for 
adequately powered trials to test whether early pregnancy vaginal microbiome modulation can improve clinical 
outcomes.
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​​Background
Worldwide, spontaneous preterm labour (SPTL) that 
leads to preterm birth (PTB) is the major cause of death 
and handicap in neonates and a significant financial 
burden on healthcare [1–3]. A significant proportion 
of SPTL and PTB is due to infection and historically, 
the earlier in pregnancy at which SPTL and PTB occur, 
the more likely this is to be due to infection [4] and the 
greater is the risk of perinatal death and neurodevelop-
mental handicap [5, 6]. With the advent of new tech-
nology using cultivation-independent, molecular-based 
techniques as part of the Human Microbiome Project 
rather than traditional cultivation-dependent techniques, 
there has been markedly influential new information with 
respect to human vaginal eubiosis or dysbiosis and its 
influence on the rate of pregnancy loss and PTB [7]. The 
human vaginal microbiome has a stable core microbiome 
together with a variable microbiome that is influenced 
by the host lifestyle, genotype, pathobiology, physiology, 
environment, immune response, and transient commu-
nity members [8]. Accordingly, the microbiota of the gut 
and genital tract in women displays complex biological 
ecosystems that continuously communicate with each 
other and the crosstalk between these two ecosystems 
affects host physiological, immunological and metabolic 
homeostasis [9]. The evolutionary perspective of the 
microbiome is also important but is beyond the scope of 
this commentary. For those interested in the evolution-
ary perspective of the human microbiome and how this 
might apply to the prediction and prevention of PTB, 
the following reviews are recommended [10–12]. In this 
commentary, we highlight two vaginal microbiome stud-
ies that together have implications on the risk of preg-
nancy loss in association with vaginal dysbiosis assessed 
using such molecular microbiological technology.

Findings
The first of these studies was a randomised controlled 
feasibility study investigating the relationship between 
daily intake of dietary fibre-enriched ice-cream contain-
ing vaginal commensal probiotics (L. crispatus, L. gasseri, 
L. jensenii, L. rhamnosus GR-1) throughout pregnancy 
and the impact on the gut and vaginal microbiomes, in 
women at high risk of PTB [13]. Subsequently, we read 
with interest, an article by Skafte-Holm et al. on the role 
of the vaginal microbiome in involuntary pregnancy-loss 
[14]. This cohort study identified a risk-associated vaginal 
microbiome signature in early pregnancy-loss compris-
ing an increase in the relative abundance of Lactobacil-
lus iners, Sneathia and Prevotella spp concomitant with 
a decreased abundance of Lactobacillus crispatus. We 
feel that the earlier study complements the conclusions 
of Skafte-Holm et al. and demonstrates that a synbiotic 
intervention was able to shift the vaginal microbiome 

from the signature demonstrated by Skafte-Holm et al., 
to a decrease in the abundance of dysbiotic Prevotella, 
Gardnerella and Atopobium spp. Simultaneously the 
abundance of eubiotic vaginal Lactobacillus spp was 
increased.

Conclusion
In the randomised controlled feasibility study [13], it was 
concluded that, when administered regularly, vaginal 
commensal probiotics in ice-cream were associated with 
favourable shifts in both vaginal and intestinal microbiota 
in pregnant women at increased risk of PTB. Although 
late involuntary pregnancy-loss and PTB represent dis-
tinct clinical entities, they are often considered part of 
a biological continuum that share infectious and inflam-
matory aetiologies. Together, the finding of these studies 
strengthen the biological case that: (i) vaginal commu-
nities skewed towards L. iners and dysbiotic bacterial 
vaginosis BV-associated anaerobes (Prevotella, Sneathia, 
Gardnerella, Atopobium, spp.) are associated with worse 
pregnancy outcomes such as miscarriage and PTB; (ii) 
targeted supplementation with eubiotic candidates for 
probiotics in ice-cream or perhaps other vectors, admin-
istered throughout pregnancy can shift the microbiome 
from a risk-like pattern of vaginal dysbiosis to one with 
eubiotic Lactobacillus spp with reduced abundance of 
gut BV-associated taxa and (iii) probiotic strategies that 
focus on L. crispatus, L. jensenii, and L. gasseri and sup-
pression of BV-associated bacteria warrant further inves-
tigation to mitigate infection-mediated pregnancy loss 
and PTB.

We emphasise that neither study was powered to dem-
onstrate clinical endpoints and did not establish causal 
relationships between microbiome modulation and preg-
nancy outcomes. In addition, while changes in the abun-
dance of L. iners were observed, the primary effects of 
intervention were seen in other taxa, which may not be 
generalisable beyond the relatively homogeneous Danish/
European population of the included cohorts. Neverthe-
less, we believe that there is convergent evidence across 
the two studies which might otherwise go unnoticed and 
emphasises the need for adequately powered trials test-
ing whether early pregnancy vaginal microbiome modu-
lation can improve clinical outcomes.

We recommend that future studies should validate 
these risk signatures across diverse populations, par-
ticularly comparing white, African American, Caribbean 
and African cohorts to distinguish the impact of genet-
ics and social stressors on the vaginal microbiome. This 
approach is essential to determine if the findings reflect 
biological ancestry or environmental factors and may 
identify which interventions are applicable across wider 
population variants.
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