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Learning Objectives

» Understanding the Human vaginal microbiome

 Vaginal microbiome and relation to menses, reproductive age
and menopause

 Relation of vaginal microbiome to infections and STD
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Bacteria make us sick. Do they also keep us alive?

by Michael Specter October 22, 2012
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Definition of Microbiota

All the microbes (trillions!) we share our bodies with
Bacteria > Other organisms (e.g. Viruses, Fungi)

We are at least as much “bacteria” as we are human!
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Concept of Supraorganism

Your Body Has 10 Times
As Many Microbe Cells As Human Cells

H
"mzﬂnﬂﬁfisme 99% of Your

DNA Genes
Are in Microbe Cells
Not Human Cells

Human microbiome
1,000,000+ genes

No two people have the same gene

Inclusion of the Microbiome .
J. Craig Venter'  Wijl| Radically Change Medicine  if»
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Vaginal Microbiome

* Unique as compared to gut microbiome

* Only one microbiota: Lactobacillus

 Dominance is equivalent to optimal vaginal microbiota
* Lactic acid producers and acidify the vaginal pH<4

 Acidic environment restricts the growth of non-indigenous
microbes

* Changes all throughout women'’s lifespan.
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The Vaginal Microbiota through the Lifespan
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Vaginal Lactobacilli

* Gram positive

* Facultative or microaerophilic
anaerobe

* Rod shaped

* Non-spore forming

* Produces lactic acid

* Reduces pH

* Produces bacteriocins and anti-
microbial products (H202)

* Prevents pathogens colonization
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Community State
Types (CST) of
Vaginal
Microbiome

Community State Types (CSTs) of the
Vaginal Microbiome

DOMINANT PROTECTIVE OR

BACTERIA DISRUPTIVE?
TYPE1 Lactobacillus crispatus { Typically protective
TYPE 2 Lactobacillus gasseri | Typically protective

; | Neutral, may be
TYPE 3 Lactobacillus iners i .
‘ protective or disruptive
Diverse bacteria, no |
TYPE 4 ) b [ Ty y disruptive
. Lactobacillus dominance ! -

TYPE 5

Lactobacillus jensenii |  Typically protective

#ASKkEvvy
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Factors that Influence the Normal Vaginal
Microbiome

Exercise and
Ethnicity Body Mass Stress
index

Hygiene Sexual Menstrual
practices Intercourse cycle

Hygiene

Contraception Pregnancy Menopause practices

HEALTH SCIENCE CENTER.



Disruption of the Vaginal Ecosystem

Vaginal Bacterial o Urinary tract
: o Candidiasis : :
Infections Vaginosis infections

Sexually Pelvic Complications

transmitted Inflammatory of fertility and
infections Disease pregnancy
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Frequency of CST in Ethnic Groups- Ravel et
al.

Asian (96) White (97) Black (104) Hispanic (97)
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Menstrual Cycle
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Vaginal Microbiota in Menopause

B Fre-menopausal [l Post-menopausal

50 * « CST frequency in pre and
N * J post menopausal women
0 *
‘w-hi k).

| n m IV-A IV-B IV-C v

Menopause: The Journal of The North American Menopause Socicty
Wol. 21, No. 5, pp. 450-458

- 10,1097 /gmebi] 3e3 1 52sd6MWb

£ 2013 by The Morth Amencan Menopase Socety

Association between the vaginal microbiota, menopause status,
and signs of vulvovaginal atrophy

Rebecca M. Brotman, PhD, MPH,"* Michelle D. Shardell, PhD,” Pawel Gajer, PhD," Doug Fadrosh, MS,’
Kathryn Chang, RN,” Michelle I. Silver, ScM,” Raphael P. Viscidi, MD,” Anne E. Burke, MD, MPH,’
Jacques Ravel, PhD, L8 and Patti E. Gravitt, PhD, MS®
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Factors that Influence the Normal Vaginal
Microbiome

e Diet- Increased CHO intake fuels lactobacillus sp.
High glycemic index, fats, low micronutrient intake- Vit A,

C, D Folate and calcium- favors BV.

* BMI- Raglan et al. studied Obese vs non-Obese woman

» Stress- Chronic stress, Pregnancy, Psychosocial and

community stress- increases cortisol and BV.
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Factors that Influence the Normal Vaginal
Microbiome

Smoking - 3 mechanisms by which tobacco affects the human
body and predisposes to BV
« Nicotine accumulates in cervical mucus

« Accumulation of vaginal amines and anti-estrogenic effect

» Trace amounts of Benzo pyrene diol epoxide ( BPDE): Increase bacteriophage induction
of lactobacilli
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Impact of Vaginal Microbiome on Health



Bacterial Vaginosis

 Inflammatory condition caused by vaginal dysbiosis

* Imbalance between lactobacilli and anerobic bacteria ( G.Vaginalis, prevotella,
mobiluncus)

* 10-15 million doctor visits per year in the US, economic burden 4.8 billion USD
* BV can be symptomatic but often asymptomatic

» Report of symptoms include thin, gray, white or green vaginal discharge, foul smelling
“fishy” vaginal odor, vaginal itching and burning during urination.
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Mechanism of Action: G Vaginalis
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Diagnostic Criteria for BV

Nugent score: Alternative
Thin, white, homogenous discharge * Gram stain microscopy

Clue cells on wet mount microscopy « Compares lactobacilli vs Gardnerella sp
pH of vaginal fluid >4.5

Whiff test- positive for amines

Point-of-care test i " »
weg @ o LW sl AN

« FemExam card- measures amines, pH Do Vogini o 0 DAl Vil Fom (69 GDBVCHO)
peptides

« OSOM BV Blue- measures sialidase
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Molecular Diagnostics: PCR

 NuSwab- BV (Atopobium vaginae, BVAB-2, Megaspherae-1), Candida albicans, Candida
glabrata, Trichomonas vaginalis. Results 3-5 days

 NuSwab Plus- BV (Atopobium vaginae, BVAB-2, Megaspherae-1), Candida albicans,
Candida glabrata, Trichomonas vaginalis, Chlamydia trachomatis, Neisseria gonorrhea.

« SureSwab- gPCR: BV (Atopobium vaginae, G vaginalis, Megaspherae-1), Candida
albicans, Candida glabrata, Trichomonas vaginalis, Chlamydia trachomatis, Neisseria
gonorrhea and lactobacillus sp (crispatus, Jensenii). Results in 1-2 days.

 BD max vaginal panel: L. jensenii and L. crispatus and four BV associated
microorganisms (G. vaginalis, BVAB2, Megasphaera type 1, and A. vaginae), candida sp
and antimicrobial resistance ( by reporting C Kruseii and Glabrata)
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BV Treatment

« Antibiotics - metronidazole, clindamycin
 Antibiotics alternatives - Tinidazole, secnidazole

* Newer therapies - probiotics, prebiotics, boric acid, DNases, antiseptics,
acidifying agents, retrocyclins, vaginal microbiota transplantation, and
natural antimicrobial agents.

« Biofilm-disrupting agents - Lauramide Arginine Ethyl Ester, Endolysin
(subtilosin, polylysine), Thymol, and Boric Acid

« Combining antibiotics with biofilm-disrupting agents

« Postmenopausal woman - Estradiol treatment.
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Recommended and Alternative Regimens

Metronidazole 500 mg orally 2 times/day
for 7 days

OR

Metronidazole gel 0.75% one full applicator
(5 g) intravaginally, once a day for 5 days

OR

Clindamycin cream 2% one full applicator
(5 g) intravaginally at bedtime for 7 days

Clindamycin 300 mg orally 2 times/day for
7/ days

OR

Clindamycin ovules 100 mg* intravaginally
once at bedtime for 3 days

OR

Secnidazole 2 g oral granules in a single
doset

OR
Tinidazole 2 g orally once daily for 2 days
OR
Tinidazole 1 g orally once daily for 5 days

HEALTH SCIENCE CENTER.



Recurrent BV Treatment

Extended Metronidazole regimen:

* Induction- Oral metronidazole or tinidazole 500mg twice
daily for 7 days ( tinidazole is not for use in pregnancy and
lactation)

OR

Metrogel 0.75% (5g) dose intravaginally twice daily for 7 d
Followed by
* Maintenance

Metrogel 0.75% (5g) dose intravaginally twice weekly for 4-6
month (prophylaxis for recurrence).

Vaginal Boric acid regimen:

* Induction- Oral metronidazole or tinidazole 500mg twice
daily for 7 days

PLUS

Vaginal boric acid 600mg inserted daily at night
Followed by
* Maintenance

After nitromidazole treatment is stopped, continue vaginal
boric acid for a total of 30 days.

» Optional Suppression

Metrogel 0.75% (59) dose intravaginally twice weekly for 4-6
month
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Male Partner Treatment- Prevent Recurrent BV

Male-Partner Treatment to Prevent Recurrence of
Bacterial Vaginosis

Authors: Lenka A. Vodstreil, Ph.D. , Erica L. Plummer, Ph.D., Christopher K. Fairley, Ph.D., Jane S. Hocking, Ph.D.,

Matthew G. Law, Ph.D., Kathy Petoumenos, Ph.D., Deborah Bateson, M.D., 16 , for the StepUp Team™ Author Info &
Affiliations

Published March 5, 2025 | N Engl | Med 2025;392:947-957 | DOI: 10.1056/NE]JM0a2405404 | VOL. 392 NO. 10
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Male Partner Treatment- Prevent Recurrent BV

Partner Treatment {_ , No Partner Treatment
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Probiotics

 Live microorganisms

* |nvestigational

» Oral or vaginal lactobacillus

« Efficacious when combined with antibiotics

« L acidophilus ( LACTIN V), L rhamnosus GR-1
and L reuteri RC-14 strains

» Used for a total of 12 weeks after vaginal
metrogel of 5 days

« Natural dairy foods - yogurt, Kefir, cheese,
buttermilk.

* Natural fermented foods- sauerkraut, kimchi,
kombucha, pickles, cider vinegar.

HEALTH SCIENCE CENTER.



Consequences of Dysbiosis



BV-Associated Diseases

* Increases risk of STI - HSV2, HIV, HPV, Chlamydia, Gonorrhea and Trichomonas

» PID and adverse reproductive outcomes - Infertility, chronic pelvic pain and ectopic
pregnancy

» Obstetric outcomes - Late miscarriage, preterm birth and maternal infections
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STl and the Vaginal Microbiota



Chlamydia Infection

Infection Attachment and Entry
b EB { 1. Initial attachment (reversible)

% 2. Secondary attachment (imeversible)
T~

1. TARP injection and entry induction

EB Release and Reinfection
1. Cell hysla

Primary Differentiation

1. MEP activation
2. Cromasome decondeniation

1. Early expresstion
4. Inchusion modification

cycle

1. Asynchromous

2. Lake giéne expression

3. TTSS preloading

4, Duter-membrane
complex formation

5, Chromosodmse
condensation

Secondary Differentiation \

Cell Division

1.6-14 hour lag phase
1. Peptidoghycon invalvement
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Vaginal Microbiota and Chlamydial Infection

« 150 CT + woman
* Azithromycin treated
 Resampled 3 months later

CT+ (Visit 1)

CSTmHm| Bl =il mlvV OV
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Vaginal Microbiota and Chlamydial Infection

* 150 CT + woman
* Azithromycin treated
 Resampled 3 months later E

Controls CT+ (Visit 1)

CST.mHm| mil =l mlv OV
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Vaginal Microbiota and Chlamydial Infection

* 150 CT + woman
* Azithromycin treated o
* Resampled 3 months later .E

Controls CT+ (Visit1)  CT- (Visit 2)

CS:H| M| W[l mivV OV
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Vaginal Bacteria Antimicrobial Resistance

0| -  AZT is resistant to G Vaginalis and
S L Iners.
- o * Doxycycline is sensitive to all

species of bacteria.

1504
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MIC (Minimal Inhibitory Concentration) in pg/mL
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Conclusion

* Different types of vaginal microbiota that differ in bacterial
composition and protection against infections.

* Hygiene practices, sexual practices, smoking, obesity,
contraception, and lubricant use, among others, can affect the
composition of vaginal microbiota.

 Lactic acid is an essential metabolite that can affect host
physiology and resistance to STls such as chlamydia.
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Questions?
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