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Research Background

Infertility is a global health
problem, It affects around 2 to
10.5% of women between the
ages of 20 and 44, leading to
primmary and secondary infertility.

Reason : ovulation problems, polycystic
ovary syndrome, fallopian tube problems,
uterus problems, and endometriosis.

The prevalence of infertility is rising, and
assisted reproductive technologies (ART) are
increasingly in demand, as well as becoming
safer and more successful.

\ [ Vaginal microbiome refers to

—

the community of micro-
organisms that live in a woman's
vagina and plays an important
role in maintaining vaginal health
and reproductive health.

Subclinical changes in the microbiota leading
to bacterial vaginosis (often caused by
Gardnerella vaginalis) are also thought to be
associated with an increased risk of miscarriage.

Infertile patients possess distinct reproductive
tract microbiota (lower and/or upper).

The composition of the vaginal microbiome in
infertility also appears to be linked to the
likelihood of natural conception and ART cycle
success sl
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The vaginal microbiome
may predict the outcome
of in vitro fertilization

It is important to consider
whether IVF outcomes
could be influenced by the
microbial composition of
the reproductive tract
among women with different
types of infertility



Infertility women (n=1411)

e Male ¢ Female
factor factor
n=180 n=1231

IVF n=158 n=1097
| 2 > | | 2 |
Pregnant Yes No Yes No
n= 101 57 532 565

Introduction

e

LI | |

- —

= < ™
S B I B
subCST

GMedical Test = *’%
Q@ VW=
FSH, LH, AMH, E2, PRL, P, T,
ff CSTIA, lIIA
Age BMI
—> =N\
N
0 <
| CSTIB, liB
Vaginal swab {/-;
AN
[$8)
.- @
. 16S rRNA @
< ® [ LIE sequencing “ 39
g & Other CSTs
© .
é ~ S Metagenomic — =
o
E < l Lactobacillus L 2
° 5 >
AGGGATTC G,
> |
190888t e Taxonomic
ACGGAATG
TGGCAATC

Pregnancy Unpregnancy Other micrbes

The analysis reveals
correlations between
clinical and biochemical
parameters and
infertility;

identifying microbiome
signatures associated with
these clinical and
biochemical
measurements;

Potential bacterial markers
for good IVF outcomes
were also identified.
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1. Phenotype and vaginal microbial composition
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B Age and levels of luteinizing hormone, prolactin, and anti-mullerian hormones were negatively correlated, and it was
positively correlated with follicle-stimulating hormone.

B At species level, we detected the following species belonging to the Lactobacillus genus: L. iners (41.54%), L. crispatus
(31.12%), L. jensenii (2.63%), and L. hominis (1.41%).

B Asignificantly widespread presence of Lactobacillus, which was all negatively correlated with the abundance of other 14
genera, respectively. Gardnerella and Prevotella were significantly positively correlated with 13 and 11 genera respectively.
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This analysis revealed five major groups
and nine sub-groups of microbial
communities.

The taxonomic composition at the species
level of samples designated to each CST
typically aligned with that of the related
reference centroid.

Variations in Shannon diversity were noted
among the sub-CSTs.

The co-occurring vaginal bacterial networks
showed several differences between the five
community types with samples of more than
one hundred and eighty.
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3. Association of the vaginal microbiota with biochemical and clinical measurements
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Result

4. Differences in the vaginal microbiomes of women suffering various types of infertility
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B Among the 1231 women with infertility, most of them (783, 63.61%) were diagnosed with an inflammation condition,
namely chronic salpingitis, endometritis, and pelvic inflammatory disease.

B Only 12 and 7 infertility-associated bacterial taxa were identified in females with low AMH and intrauterine adhesion,
respectively.

B Type I1I-A samples showed a high-level distribution of scarred uterus (n = 81). The highest proportion of type IV-B
samples were from women who were diagnosed with salpingectomy.



5. Association of vaginal microbiota composition with IVF outcomes
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Only age, AMH, and LH had a significant effect on the

pregnancy rate.

Type | and type 111 contained the largest number of women.

L. jensenii is a biomarker for this CST showed the highest

pregnancy rate.

In type IV-B, the Lactobacillus was a biomarker for the

pregnant women.



6. Schematic infertility vaginal microbiome from metagenome perspective

B At the genus level, the vaginal flora was also
dominated by Lactobacillus, followed by Gardnerella
and Prevotella.

At the species level, L. jensenii exhibited a relatively

higher abundance in pregnant women
—— That L. jensenii was a marker for CST I11-B with
the highest pregnant rate.

Compared to the pregnant women, the non-pregnant
women contained more annotated genes and
antimicrobial resistance genes (ARGSs) than pregnant
women.
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Summary

O Pregnancy rates vary among women with different vaginal microbiome
communities.

O Too high abundances of both Lactobacillus crispatus and Lactobacillus iners
have negative effects on in vitro fertilization (IVF) outcomes.

O A moderate abundance (around 80%) of Lactobacillus is more beneficial for
pregnancy.

d These findings may aid the development of strategies for predicting vaginal
microbiota to control IVF outcomes.
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