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Conoscenze 
classiche 
sull’ambiente 
vaginale

• Lactobacillus spp sono i i normali 
abitatori del microbiota vaginale 
una donna in età riproduttiva.

• La possibilità di sviluppo di altri 
batteri , compresi i patogeni è 
limitata.

• Il processo difensivo non è del 
tutto noto:

• pH 4-4,5

• Lattati

• Altri ac grassi

• H2O2 ?

• Batteriocine

• altro

• Döderlein, Albert 
Sigmund Medico tedesco 
(Augusta 1860 - Monaco di 
Baviera 1941). Direttore 
della clinica ostetrico 
ginecologica di Monaco 
(dal 1907) il primo a 
descrivere i bacilli vaginali



The vaginal 
microbiota 
throug the 

lifespan



NGS

• Si analizzano utilizzando tecniche innovative 
definite Next Generation Sequencing 
(NGS) che hanno dato un notevole impulso 
alla caratterizzazione del microbiota umano 
e della sua complessità. Queste tecniche 
sono in grado di sfruttare la particolare 
conformazione della sequenza di acidi 
nucleici che caratterizza il patrimonio 
genetico della flora commensale. Si basano 
sull’amplificazione mediante PCR e 
sequenziamento di alcune regioni variabili 
di geni da cui derivano le sequenze di rRNA 
16S (16S rDNA, DNA ribosomiale 16S). Tali 
regioni sono infatti, specie specifiche e il 
loro sequenziamento, permette di 
identificare e differenziare le diverse specie 
Questo tipo di analisi prevede l’estrazione 
del 16S rDNA da matrici complesse, come 
ad esempio i campioni fecali, 
l’amplificazione via PCR del gene 16S con 
l'utilizzo di primer universali e il
sequenziamento , in un’unica soluzione. Si 
generano in questo modo milioni di 
sequenze le quali sono poi elaborate 
tramite software dedicati in grado di fare sia
un’analisi tassonomica delle sequenze
ottenute che un’analisi funzionale del 
microbioma.

•



NIH: 
The Human 

Microbioma Project  
Consortium 

Nature, vol 486 ;
14 June 2012
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Human Microbiome Project
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The Human 
Mycobiome



New way? 
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The Multi-Omic 
Microbiome 
Study: Pregnancy 
Initiative (MOMS-
PI)

• | The vaginal microbiome and its relationships with host 
factors in pregnancy and preterm birth. The MOMS-PI project 
followed 1,527 pregnancies longitudinally and involved the 
collection of 206,437 biospecimens for analysis of host and 
microbial factors (16S amplicon, metagenomic, and 
metatranscriptomic sequencing; cytokine profiling; 
metabolomics; proteomics; genomics; and microbial isolate 
culture). Around 600 pregnancies were analysed in depth to 
assess features that lead to preterm birth; this analysis 
identified both host (for example, cytokine) and microbial (for 
example, ecological and specific strain) factors.

• As pregnancy progresses, with predictable changes in systemic 
oestradiol levels, the uterine and vaginal environments 
undergo various changes. The uterus switches from an early 
pro-inflammatory condition to an antiinflammatory condition 
in the second trimester, and then back to a proinflammatory 
condition before the onset of labour. Meanwhile, specific 
changes in the microbiome of the vaginal lumen can be 
associated with preterm birth, possibly through mechanisms 
involving microorganisms travelling from the vagina to the 
uterus. The figure depicts an overview of longitudinal changes 
in the vaginal mucosal ecosystem and uterus during pregnancy.
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Exhaustive repertoire of 
human vaginal microbiota

Diop K, Dufour J, Levasseur 
A, Fenollar F
Human Microbiome 
Journal
2019 vol: 11 pp: 100051

• It is the starting point for a Vaginal 
Microbiome Project aiming to 
characterize as fully possible the 
human vaginal microbiota of normal 
and bacterial vaginosis floras, to better 
understand this dysbiosis and better 
manage this public health problem. 
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Exhaustive repertoire of human vaginal microbiota

Diop K, Dufour J, Levasseur A, Fenollar F
Human Microbiome Journal

2019 vol: 11 pp: 100051



Proc. Natl. Acad.Sci. US
March15,2011: vol 108 

Ravel J., Gajer P., et alii.





Lcrispatuss

L. gasseri

L. iners

Low lactobacilli

LL. jensenii





Prevalence of 
bacterial 
vaginosis

WHITE CAUCASIAN
10-20%

AFRO-AMERICAN
30-50%

SEX WORKERS
UP TO 85%

PREGNANT WOMEN
5-26%



Vaccine
Volume 32, Issue 14, 20 March 2014, Pages 1543-1552
Gajer Pawel,Rebecca M.Brotman, Jacqes Ravel

https://www.sciencedirect.com/science/journal/0264410X
https://www.sciencedirect.com/science/journal/0264410X/32/14


Vaccine
Volume 32, Issue 

14, 20 March 2014, 
Pages 1543-1552

Gajer Pawel, Rebecca 
M.Brotman, Jacqes 

Ravel
(modificato)

https://www.sciencedirect.com/science/journal/0264410X
https://www.sciencedirect.com/science/journal/0264410X/32/14


Lactobacillus 
crispatus (Ph: 
Firmicutes)









A: tipo1 

B: tipo 3

C: tipo 4A

D: tipo 4B

E: tipo 4A

F: tipo 4B













Sex Transm Infect. 2018 Jan 22. pii: sextrans-2017-053346.
Vaginal microbiota composition and association with prevalent Chlamydia trachomatis infection:
a cross-sectional study of young women attending a STI clinic in France.
Tamarelle J et al.

New molecular techniques have allowed describing groups of bacterial communities in the vagina
(community state types (CST)) that could play an important role in Chlamydia trachomatis (CT) infection.
Our aim was to describe the distribution of CST in a population of young women in France.
A cross-sectional study was carried out in June 2015 among anonymous young women attending a STI
clinic in Bordeaux, France. Participants provided a vaginal sample for CT screening and sociodemographic
data. CT was diagnosed using the Aptima-combo 2 transcription-mediated-amplification assay. Vaginal
microbiota composition was characterised using 16S rRNA gene amplicon sequencing.
Microbiota composition and CT status were available for 132 women. CST dominated by Lactobacillus
crispatus (CST-I), L. iners (CST-III) and a diversity of anaerobes (CST-IV) represented 37.1%, 38.6% and
22.0% of the sample, respectively. Twenty-one out of 132 women were CT positive. Proportions of CT-
positive women were higher for samples belonging to CST-III (21.6%) than to CST-I (8.2%) with CST-IV
(17.2%). Five CST were found in 132 young women from a STI clinic in France. These CSTs were not
significantly associated with CT but higher proportions of CT-positive women were found in CST-III and
CST-IV, consistent with a previous study in the Netherlands. Though our study lacked statistical power and
was cross-sectional, it is a necessary first step to understand the structure of the vaginal microbiota in
French women with or without infection before performing in-depth longitudinal studies.



C. Cazanave, B. de Barbeyrac,
Les infections génitales hautes : diagnostic microbiologique. RPC infections génitales hautes CNGOF et SPILF,
Gynécologie Obstétrique Fertilité & Sénologie ,
Volume 47, Issue 5,
MAY 2019,
Pages 409-417,

• PIDs also occur in situations that 
decrease the effectiveness of the 
cervix microbiological lock, such 
as bacterial vaginosis, allowing 
facultative vaginal bacteria such 
as Escherichia coli, Streptococcus 
agalactiae and anaerobes to 
ascend to the uterine cavity.
Nevertheless, participation of the 
diverse bacteria of the vaginal 
microbiota, in particular 
anaerobes, and the polymicrobial 
character of PIDs are still 
differently appreciated.





Vaginosi batterica e Virus (HIV)









Consequences of Bacterial Vaginosis



Division of Reproductive Sciences, 
Department of Obstetrics, Gynecology and 
Reproductive Sciences, Yale University School 
of Medicine, 333 Cedar Street, New Haven, 
Connecticut 06510, USA



•
Preterm birth (PTB) is a leading cause of neonatal morbidity and 
mortality and is not uncommonly associated with chorioamnionitis. 
We recently have demonstrated that the placenta harbors a 
unique microbiome with similar flora to the oral community. We also 
have shown an association of these placental microbiota with PTB, 
history of antenatal infection, and excess maternal weight gain. On 
the basis of these previous observations, we hypothesized that the 
placental membranes would retain a microbiome community that 
would vary in association with preterm birth and chorioamnionitis.

American Journal of Obstetrics and Gynecology
Volume 214, Issue 5, May 2016, Pages 627.e1-627.e16

Il microbioma della membrana placentare è alterato tra i soggetti con nascita pretermine spontanea con e senza corioamnionite

Prince Amanda PhD, et alii

Department of Obstetrics & Gynecology, Division of Maternal-Fetal Medicine, Baylor College of Medicine, Houston, TX

https://www.sciencedirect.com/topics/medicine-and-dentistry/premature-labor
https://www.sciencedirect.com/topics/medicine-and-dentistry/newborn-mortality
https://www.sciencedirect.com/topics/medicine-and-dentistry/chorioamnionitis
https://www.sciencedirect.com/topics/medicine-and-dentistry/microbiome
https://www.sciencedirect.com/topics/medicine-and-dentistry/intrauterine-infection
https://www.sciencedirect.com/science/journal/00029378
https://www.sciencedirect.com/science/journal/00029378/214/5
https://www.sciencedirect.com/science/journal/00029378/214/5




Nat Med . Giugno 2019; 25 (6): 1012-1021
Il microbioma vaginale e la nascita pretermine.
Fettweis JM, et alii

Department of Microbiology and Immunology, School of Medicine, Virginia Commonwealth University, Richmond, VA, 

USA.
2Department of Obstetrics and Gynecology, School of Medicine, Virginia Commonwealth University, Richmond, VA, USA.
3Center for Microbiome Engineering and Data Analysis, Virginia Commonwealth University, Richmond, VA, USA.

• The incidence of preterm birth exceeds 10% worldwide. 
There are significant disparities in the frequency of preterm 
birth among populations within countries, and women of 
African ancestry disproportionately bear the burden of risk in 
the United States. In the present study, we report a 
community resource that includes ‘omics’ data from 
approximately 12,000 samples as part of the integrative 
Human Microbiome Project. Longitudinal analyses of 16S 
ribosomal RNA, metagenomic, metatranscriptomic and 
cytokine profiles from 45 preterm and 90 term birth controls 
identified harbingers of preterm birth in this cohort of 
women predominantly of African ancestry. Women who 
delivered preterm exhibited significantly lower vaginal 
levels of Lactobacillus crispatus and higher levels of 
BVAB1, Sneathia amnii, TM7-H1, a group 
of Prevotella species and nine additional taxa. The first 
representative genomes of BVAB1 and TM7-H1 are 
described. Preterm-birth-associated taxa were correlated 
with proinflammatory cytokines in vaginal fluid. These 
findings highlight new opportunities for assessment of the 
risk of preterm birth.

https://www.ncbi.nlm.nih.gov/pubmed/31142849






MICROBIOMA , (2017) 5-6 
the interaction between 

vaginal microbiota, cervical 
length, and vaginal 

progesterone treatment for 
preterm birth risk





La Resistenza
agli antibiotici

• La resistenza si definisce come lo 
sviluppo della capacità di un 
microrganismo di sopravvivere a farmaci 
che dovrebbero ucciderlo o indebolirlo.

• Se un microrganismo diventa resistente a 
diversi farmaci, trattare l’infezione 
causata da tale agente può diventare 
difficile se non impossibile.

• I microrganismi resistenti possono essere 
trasmessi da persona a persona. In 
questo modo infezioni difficili da trattare 
possono diffondere con conseguenze 
serie fino alla morte.



BIOFILM 
PATOGENI

Rappresentano comunità strutturate di cellule 
batteriche spesso di natura diversa anche fungina 
racchiuse in una matrice polimerica autoprodotta ed 
adesa ad una superficie inerte o vivente. (Aparna e 
Brez, J. Infect Dis; 2008(6):526-30.

Nell’ambiente vaginale il biofilm fisiologico è 
costituito per il 90% da miscele di lattobacilli e per il 
10% da batteri saprofiti. (Atassi e Servin, 2010 
Microbiol Lett. 304(1):29.38

Le alterazioni dell’equilibrio dell’ecosistema è il 
presupposto per la attivazione del biofilm patogeno 
caratterizzato da resistenza alla terapia antibiotica e 
agli effettori della risposta immunitaria. Swidsinski et 
al. 2008, Am J. Obst Gynecol.;198(1):97.





L'influenza del microbiota vaginale sulla nascita pretermine: una revisione sistematica e raccomandazioni per un 
set di dati minimo per la ricerca futura

Myrthe JCS. Peelen un 1Birgitte Møller Luef
Department of Obstetrics and Gynecology, Amsterdam UMC, 

Placenta
Volume 79, Aprile 2019 , pagine 30-39

• CONCLUSIONS

• We have demonstrated that there is a 
paucity of molecular based, culture-
independent studies that analyse the 
relationship between the vaginal 
microbiota and PTB as an outcome. 
The heterogeneity precluded a meta-
analysis. Studies provide contradictory 
evidence and the quality of the clinical 
information in the studies is poor. To 
improve quality of future studies we 
have provided a database of essential 
and desirable items of quality that are 
method and topic specific.

Vi è scarsità di studi a base molecolare che 
collegano il microbiota vaginale al PTB.

Gli studi forniscono prove contraddittorie e la 
qualità delle informazioni cliniche è scarsa.

•
Studi più recenti mostrano un'associazione tra 

disbiosi vaginale e PTB.
•
Consigliamo un set di dati minimo per migliorare 

la qualità della ricerca futura.
•
Deve essere affrontato il ruolo 

di L.iners nell'eubiosi vaginale e nella disbiosi.

https://www.sciencedirect.com/science/article/abs/pii/S0143400418312062#!
https://www.sciencedirect.com/science/journal/01434004
https://www.sciencedirect.com/science/journal/01434004/79/supp/C


• Il pianeta TERRA si è formata  circa 4 miliardi e 600 milioni  di 
anni.

• I Batteri sono presenti sulla Terra da 3 miliardi e 600 milioni 
di anni.

• L’Homo Sapiens compare, dagli ultimi reperti paletnologici 
ritrovati in Marocco, circa 300.000 mila anni fa.

• (E comincia già ad avere qualche problema!!!)



“It is not the strongest of species that survive 

Or the most intelligent, but the one most 

Responsive to change.” 
Darwin (1859) 




