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THE INFERTILTY CRISIS

@ 1 in 6 couples worldwide face infertility (WHO)

r_y 6.7 million couples

Infertility diagnosis if there is the absence of full  -term pregnancy and.:

17.5% of the population

< Age 35 and more than 1 year of unprotected intercourse
>= Age 35, more than 6 months of unprotected intercourse
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INFERTILITY CAUSES

Female

Hormonal Disorders
Ovarian Dysfunction
Fallopian Tube Problems
Uterine Conditions
Cancer

STls

Male

Hormonal Disorders
Testicular Dysfunction
Ejaculatory Dysfunction
Genetic Disorders
Cancer

STls

Hardware problems




30-45% of infertility cases T 0d”  ZRNRAdYUNT

(39 % &
¢

Is the reproductive microbiome a missing piece?




THE REPRODUCTIVE MICROBIOME
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FEMALE MICROBIOME

Optimal Profile: Dominant Species:
n Lactobacillus dominant ( >90%) n Lactobacillus

Y Produce lactic acid A L. crispatus

Y Low vaginal pH: < 4.5 A L. gasser

Y Antimicrobials (bacteriocins) A L. jensenii

Y Hydrogen peroxide A L. iners (may be associated
n Low diversity ( <10%) /l . with dysbiosis)

SV,

==




WHY IT MATTERS
*heatny

Lactic Acid Lactic Acid
Antimicrobial peptides (AMPs) Pathogens Antimicrobial peptides (AMPs)

IL-8, IL-1B,
Vagina pH Vagina pH TNF-alpha

AMPs @
Mucus I \‘ / ’ , " \ \ . ‘ , ‘
Vaginal Epithelial
epithelia ' injury

(0|00 0|00/ 0|0|0(0 0|00

+ dominated by Lactobacillus species - disrupted Lactobacillus population
+ optimal pH: 3.8-4.5 - pH imbalance (>4.5)
+ maintains natural defenses - increased risk in bacterial or yeast

related discomfort
+ supports balanced vaginal flora

- inflammation or irritation




WHERE DO YOU WANT LIVE?
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....OR HERE?
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Vaginal Dysbiosis and the 5 Community State Types®

The vaginal microbiome is clustered into five groups or community state types (CST)

State type | State type | State type |l State type IV State type V
L. crispatus L. gasseri L. iners Non-Lactobacillus L. jensenii
dominate dominate dominate dominate dominate
e Healthiest e Not common e pH>45 * LQW'/”O Lacto e Uncommon
e Lowest pH (<pH 4) e pHof 4.4 e Associated withgood ° Hlf)h risk of ?V | e pHof4.2
e Most resistant to e May transition to type vaginal heaith and ’ LCO_St gtople. flUClUOt(_‘.S e Considered
dysbiosis | during pregnancy dysbiosis during menstrual cycle healthy though
(D-lactic acid) e Rarely associated e L-lactic acid is less ‘MC.' _
o Stable throughout with disease effective at inhibiting e Highly associated with

- - BV, sexuall
menstrual cycle dysbiosis ” — y f
e (Can transition to transmitted infections

BV-associated (STIs), endometritis,

bacteria and pregnancy loss

e Higher association * High pH and vaginal

with vulvovaginal mucosal disruption

candidiasis (VVQC) WM@
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Vaginal Microbiome Throughout Lifespan

Youth Reproductive Age Pregnancy Post Menopausal
As Lactobacillus declines,
2 \ C\ ’ L species like Gardnerella
r &’ I )y 7 : vaginalis, Ureaplasma
: ’ Rl e o R 7’ urealyticum, Candida
8 % 0 » » .. R0 1% q albicans and Prevotella
s fesots B RV TS .'..,ono‘oooooo .(.,.. . X
oooooo‘.oc......'... b .o SPp. Increase.
YT E R EE ° ...l'..‘..‘ ooo’oooooo
R LR AL LI L S DUCUNTO
ooooooooooooi.!.QOOOOOO..E.....""."Eooooooo-oooo
» Thin epithelium I-MM . * Thick epithelium . * Disrupted, thinner epithelium
* Thin mucus layer * Thick mucus layer . * Thick mucus layer , * Thin mucus layer
- Estrogen level * “Estrogeneve! 4 - Estrogen level - Estrooenlwol -
* Glycogen o 6 '« *Glycogen 4 . *Glycogen 4 . -Giycogen \
Vagnaiph 4 -vagnaipw ¥ | -vegnaiph | *Vegmaip 4
- Microbial diversity 4 |- Microbial diversty § | - Microbisl diversty | *Microbialdiversity 4
« Lactobaciius , * ' » Lactobacilius ’ E « LactobacCilius ’ E'L.CIODOCIEUS *



HOW THE
FEMALE MICROBIOME AFFECTS

Conception

O




Study Question

Is the pre - pregnancy vaginal microbiome CONCEPTION

assoclated with time -to-pregnancy (T TP)
within 1 year?

by ultrasound Non- mm— Gardnerella

Fertile women

Pregnant

Study . Methods | Results
l
| | 59.6%
' . ' L il
S)_\~ ' Vaginal swabs taken | Pregnant B Lactobacillus
) . before conception E <lyr
l
: | |
I |
n= 89 ' Pregnancy confirmed |
l l
l l
\ l
| l
l l




IN VITRO FERTILIZATION (IVF)

One round of IVF costs $12.000 - $15.000
Medicines can add another $3,000 «~$5,000

From start to transfer, one IVF cycle takes about
6~ 8 weeks.

30%-+ 35% of women achieve live birth
after IVF« embryo transfer (IVF -ET)



https://pubmed.ncbi.nlm.nih.gov/37882794/

_ > Am J Obstet Gynecol. 2016 Dec;215(6):684-703.
Stu dy Questlor doi: 10.1016/j.2j0g.2016.09.075. Epub 2016 Oct 4.

Does endometrial microbiota Evidence that the endometrial microbiota has an
affect IVF outcomes? effect on implantation success or failure

Outcomes
Lactobacillus Dominant (LD) >90% microbiota

@ 0

Implantation Pregnancy Ongoing Pregnhancy Live Birth

60.7% vs 23.1%  70.6%vs 33.3%  ©°8.8%VS13.3% g0 o e 0,
LD vs NLD LD vs NLD LD vs NLD LD vs NLD
(P = .02) (P =.03) (P=.02) (P =.002)




» Pathogens. 2021 Mar 4;10(3):295. doi: 10.3390/pathogens10030295 (A

Study Question

Does Vaginal dysbiOSiS (VD) The Association between Vaginal Dysbiosis and Reproductive
affect IVF outcomes? Outcomes in Sub-Fertile Women Undergoing IVF-Treatment: A

Systematic PRISMA Review and Meta-Analysis

Results: Patients with Imbalance

VD is present in Lower Chance Increased Risk for
IVF candidates + Ultrasound Pregnancy Loss

Pregnancy WW @




Study Question

Is the vaginal bacteria associated

with pregnancy success after
vitro fertilization (IVF)?

Multicenter Study > Hum Reprod. 2019 Jun 4;34(6):1042-1054. doi: 10.1093/humrep/dez065.

The vaginal microbiome as a predictor for outcome of
in vitro fertilization with or without intracytoplasmic
sperm injection: a prospective study ppp- 31119299

R Koedooder 1, M Singer 2, S Schoenmakers 3, P H M Savelkoul 2 4, S A Morré 2 9,

N\ 4
- <~ -
I

A prospective cohort study
n = 303 women

e e = e

Accuracy

Could predict
successful IVF
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HOW THE
FEMALE MICROBIOME AFFECTS

Miscarriage




MISCARRAIGES

Miscarriage = spontaneous loss of pregnancy before
20 weeks

1 in 5 pregnancies (20%) end in miscarriage

A majority happen in the first trimester ( <12 weeks)

The CDC estimates that about half of women will
experience at least one miscarriage In their lifetime
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Study Question

Is bacterial vaginosis (BV) associated
with 1st vs. 2nd trimester miscarriages?

> J Cytol. 2016 Jul-Sep;33(3):135-140. doi: 10.4103/0970-9371.188050.

Bacterial vaginosis in association with spontaneous
abortion and recurrent pregnancy losses

Who had
Miscarriage within 6

months were +BV
(P < 0.05)

No relationship
recurrent

pregnancy losses

(P <0.05)

Those +BV had
Zero symptoms
(P > 0.05)

SOLUTIONS @

+ BV
(P < 0.05)




Review > Front Cell Infect Microbiol. 2023 Sep 13:13:1232825.
doi: 10.3389/fcimb.2023.1232825. eCollection 2023.

Role of the vaginal microbiome in miscarriage:
exploring the relationship

High-risk pregnancies are linked to the abundance of Gardnella vaginalis, Atopobium vaginae as well as Chlamydia trachomatis in the vaginal which

may cause miscarriage.

In this study, the authors found that women who have had a second-trimester miscarriage have a much greater frequency of vaginal dysbiosis when
compared to those who have had repeated miscarriages.

In this study, the authors showed that reduced Lactobacillus spp. associated with the growth of Streptococcusas, Prevotella and Atopobium, well as RM.

In this study, the authors reported that women had a recurrent pregnancy loss, she has a high level of Gardnerella vaginalis and other anaerobic bacteria

in their vaginal microbiome.

In women with RM, Lactobacillus spp. is absent from the vagina,

the authors of this study reported that women who experienced miscarriage had a higher abundance of pathogenic bacteria, such as Ureaplasma and

Mycoplasma, in their amniotic fluid compared to women with successful pregnancies.

In this study, the authors reported that women who experienced one miscarriage in the previous six months had been suffering from bacterial vaginosis.

In this study, the authors found that women had recurrent miscarriage, she had a lower level of Lactobacillus species and a higher abundance of

pathogenic bacteria in their cervical mucus compared to women with successful pregnancies.

(Bretelle et al.,

2015)

(McPherson,

2016)

(Chang et al.,
2020)
(Peuranpaa
€l al., :“::)
(Kuon et al.
2017)
(Ahmadi

et al., 2014)
(l:-xi]-\ et al.,
2016)
(Chen et al.,

2017)




HOW THE
FEMALE MICROBIOME AFFECTS

Preterm Birth




PRETERM BIRTH

11n 10 babies are born preterm, before 37
weeks (WHO)

Leading cause of death in children under 5,

with nearly 1 million deaths worldwide In
2022




Study Question
How does late - pregnancy vaginal

microbiota affect preterm birth Microbial diversity in the vaginal microbiota and its link to
and prolonged membrane rupture? pregnancy outcomes

» Sci Rep. 2023 Jun 4;13:9061. doi: 10.1038/s41598-023-36126-Z [}

Results : L. crispatus - dominant (protective): lowest risk of preterm birth

@ Pathogens Detected

Ureaplasma

Candida
Gardnerella (BV)

83%

Accuracy NLD increased preterm <30 weeks

could predict risk of had confection
preterm births preterm birth Candida + Ureaplasma Wm@w@




MOST WOMAN SHOW NO SYMPTOMS

TESTING
MATTERS
Women with Bacterial Women with vaginal
Vaginosis (BV) imbalance
have no symtoms (< 80% lactobacillus)
PMID: 17621244 had no symptoms

PMID: 37762424







NS
AT HOME TESTING OPTIO

Vaginal Microbiome Testing
PH Testing

//?k

FEMININE pH

TEST STRIPS

NORMAL

ABNORMAL \
!

|NT|M rmspnonucnsnum ENDED 10 TEgy |, LIQUIDS LIKE yp RINE,
sauvaunnuvoms - IT1S SPECIFICAL Ly ots:cnmmarisn
&TESIINGDNLV EPH LEVEL" p PLEASE FoLL oy

lNSTRUCTIUNS

Y HIGH QUALITY Y EASY TO USE
VRESULTS IN SECONDS YPp

ROFESSIONAL GRADE

Start here!
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TESTING ORDERED BY DOCTOR

Endometrial Microbiome Biopsy

ALICE & EMMA

Analysis of Infectious Endometrial Microbiome
Chronic Endometritis Metagenomic Analysis

Optimization of the endometrial microbiome
to improve reproductive success




Vaginal Health Influencers
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Gut- Vaginal Microbiome AXxis

| ‘ \‘
Overlap between ' ‘ h

urinary and gut s \\v
microbiomes Rectum \
Bladder “'_: :

Vagina
Overlap between Urethra &
vaginal and gut
Diverticulum

microbiomes

PMID: 34084752 LAifeMed @




CAN PROBIOTICS HELP ?

Food Supplements

N

Disrupted vaginal Balanced vaginal
microbiota microbiota




» Int J Environ Res Public Health. 2019 Oct 12;16(20):3859. doi:
10.3390/ijerph16203859 1

Probiotics

Probiotics for the Treatment of Bacterial Vaginosis: A

& BV Meta-Analysis

Ziyue Wang 1’2*3*1', Yining He 1,4,5,1" Yingjie Zheng 1,4,5,"

Lactobacillus probiotics cured 2 «3x more women
after ~1 month compared with placebo

PMID: 31614736%4%@




RCT assessed the effeCt Of 4 Weeks Of Randomized Controlled Trial > Benef Microbes. 2018 Jan 29;9(1):35-50.

doi: 10.3920/BM2017.0018. Epub 2017 Oct 25.

yogurt drink containing four strains ( L.  Effect of a yoghurt drink containing Lactobacillus

: .. strains on bacterial vaginosis in women - a double-
CrlSpatUS, LBV 88; L. Jenseni LBV 1 16, L. blind, randomised, controlled clinical pilot trial
G asse rl L BVlSO N ’ L . R ham n OS US L BV9 6) C Laue ', E Papazova ', A Liesegang ', A Pannenbeckers 1, P Arendarski 2, B Linnerth 3,

on BV

Reduction In
discharge and

200%
Reduction

100%

women
odor

(p<0.5)

Amsel score
(p=0.006)

without
BV

PMID: 16697231 W@
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Stu dy Q u eSti O n Randomized Controlled Trial > Microbes Infect. 2006 May;8(6):1450-4.

doi: 10.1016/j.micinf.2006.01.003. Epub 2006 Mar 29.

Does add|ng Oral prob|0t|CS to metronldazcle Augmentation of antimicrobial metronidazole

therapy of bacterial vaginosis with oral probiotic
Lactobacillus rhamnosus GR-1 and Lactobacillus

treatment | m prove the cure rate Of baCterI al reuteri RC-14: randomized, double-blind, placebo

controlled trial

Vag I n OS IS (BV) . Kingsley Anukam 1, Emmanuel Osazuwa, lieoma Ahonkhai, Michael Ngwu, Gibson Osemene,

Andrew W Bruce, Gregor Reid

Study Method

_ Placebo x 30 days
+ metronidazole x7 days

n=125

— Probiotic 1 x10Yea twice/day x30D

remenopausal (18«44 yrs . .
¥ ¥ ( yrs) + metronidazole twice a day x7D

confirmed BV markers
(Nugent score, BVBIlue test, Sx)
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Study Question

Does adding oral probiotics to metronidazole
treatment improve the cure rate of bacterial

vaginosis (BV)?

Results:
Probiotics + metronidazole had better BV

cure rates than metronidazole alone

Cure rate
O/ (-) BV Markers only (aVilvZy
(p < 0.001)

Randomized Controlled Trial > Microbes Infect. 2006 May;8(6):1450-4.
doi: 10.1016/j.micinf.2006.01.003. Epub 2006 Mar 29.

Augmentation of antimicrobial metronidazole
therapy of bacterial vaginosis with oral probiotic
Lactobacillus rhamnosus GR-1 and Lactobacillus
reuteri RC-14: randomized, double-blind, placebo
controlled trial

Kingsley Anukam 1, Emmanuel Osazuwa, ljeoma Ahonkhai, Michael Ngwu, Gibson Osemene,
Andrew W Bruce, Gregor Reid

100% Jo%

Cured In Probiotic group
(-) BV markers/lab
(+) Lactobacillus colonization

SOLUTIONS @




Stu dy Question Randomized Controlled Trial > Sci Rep. 2023 Jul 23;13(1):11892.

. doi: 10.1038/s41598-023-39078-6.
Pregnancy outcomes after vaginal

probiotic supplementation before Pregnancy outcomes after vaginal probiotic
f b t f supplementation before frozen embryo transfer: a
rozen embryo transfer

randomized controlled study

StUdy MethOd

Placebo
= & + Standard IVF protocol (estrogen priming,

=158 endometrium preparation, progesterone

— o
N=316 support, embryo transfer)
Infertile .
women & Intravaginal probiotic Lactobacillus

n=158 acidophilus 1 x10YCFU x 6 days

+ Standard IVF Protocol WM @




Randomized Controlled Trial > Sci Rep. 2023 Jul 23;13(1):11892.

. doi: 10.1038/s41598-023-39078-6.
Pregnancy outcomes after vaginal

probiotic supplementation before Pregnancy outcomes after vaginal probiotic
supplementation before frozen embryo transfer: a
frozen embryo transfer randomized controlled study

No difference In getting pregnant however;

(9.5 vs. 19.1% p=0.02)

(35.71 vs. 22.22%, 1= 0.03)

SOLUTIONS



VAGINAL PROBIOTIC SUPPOSITORY

Seed’

VS-01~ SUSTAIN

VVS-01™ Probiotic + Prebiotic

P 3 proprietary live L. crispatus
: probiotic strains

. ............. Preblotlc and nut”ent Complex for
: L. crispatus to thrive

i SMART Tablet™ delivery system
for maximum efficacy

V-PROBIOTICS™

VAGINAL SPECIFIC
MULTI-SPECIES BLEND

‘ 30 VAGINAL SUPPOSITORIES
_—“

Vaginal Probiotic Blend 2 billion CFU per capsule.

Ingredients: Lactobacillus crispatus (LCr-86).

Lactobacillus gasseri (LG-08). Lactobacillus jensenii

(LJe-52). Lactobacillus reuteri (LR-08). Lactobacillus

rhamnosus (LRa-05).

Capsule ingredients: Vegan capsule (hydroxypropyl

methylcellulose, water). I-leucine.



Vaginal Health Influencers
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WHAT CHANGES THE MICROBIOME?

Anything that increases pH above 4.5

Anything that lowers the lactobacillus Q




WHAT CHANGES THE MICROBIOME?

Hormonal Changes

A Birth Control
| Copper-1UD as potentially higher BV risk in some patients.  PMmID: 35353163
| Hormonal IUD >4 « 7 years may be linked Candida pwmip: 35353163
A Monthly menstrual cycles
A Menopause (decreased estrogen)
A Hormone Replacement Therapy
| Estradiol 10 mcg intravaginal + L. crispatus probiotic
Z dryness, Zrritation, optimized pH  PviD: 35353163

A Estrogen changes through our lifespan
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Sexual Activity Tips

A Caution water -based lubes
PH, preservatives, glycerin sugar

A Avoid unnatural Condoms
plastic EDCs, preservatives

A Avoid spermicides nonoxynol -9 (condoms)
A Semen/saliva (pH, microbe exposure)

A Wash sex toys shared between partner




