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s M * Sianalizzano utilizzando tecniche innovative

—n definite Next Generation Sequencing

(NGS) che hanno dato un notevole impulso
— —

based | i alla caratterizzazione del microbiota umano
The 163 — - e - hiiee e e della sua complessita. Queste tecniche

approach — i sono in grado di sfruttare la particolare
: — BE R conformazione della sequenza di acidi
nucleici che caratterizza il patrimonio
Ampity and Group similer  Use database lo genetico della flora commensale. Si basano
soquence 165 rRNA sequences into OTUy OTus sull’amplificazione mediante PCR e
seqguenziamento di alcune regioni variabili
Extract DNA di geni da cui derivano le sequenze di rRNA
16S (16S rDNA, DNA ribosomiale 16S). Tali
Community comgostion Wiich organiams sre present? regioni sono infatti, specie specifiche e il
loro sequenziamento, permette di
h OTU Table identificare e differenziare le diverse specie
« vie Questo tipo di analisi prevede I'estrazione

o = del 16S rDNA da matrici complesse, come
ad esempio i campioni fecali,
I'amplificazione via PCR del gene 16S con
I'utilizzo di primer universali e il
Mt seguenziamento, in un’unica soluzione. Si
generano in questo modo milioni di
- sequenze le quali sono poi elaborate
Relative abuedance  OTU phytogeny tramite software dedicati in grado di fare sia
of OTUs in PICRUS un’analisi tassonomica delle sequenze
ottenute che un’analisi funzionale del
microbioma.
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Structure, function and diversity of the
healthy human microbiome

The Human Microbiome Project Consortium®
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A total of 4,788 specimens from 242 screened and phenotyped adults
(129 males, 113 females) were available for this study, representing the
majority of the target Human Microbiome Project (HMP) cobort of
300 indsviduals. Adult subjects lacking evidence of discase were
recruited based on a lengthy list of exclusion criteria; we will refer
to them here as ‘healthy’, as defined by the consortium clinical
sampling criteria (K. Aagaard ef al. manuscrpt submitted)
Women were sampled at 18 body habitats, men at 15 (exduding three
vaginal sites), distributed among five major body areas. Nine specimens
were collected from the oral cavity and cropharynx salivac boccal
mucosa (cheek), keratinized gingiva (gums), palate, tonsils, throat
and tongue soft tissues, and supra- and subgingival dental plaque (tooth
biofilm above and below the gum). Four skin specimens were collected
from the two retroauricular creases (behind cach ear) and the two
antecubital fossae (inner elbows), and one specimen for the antersor
nares (nostrils). A sedf-collected stool specimen represented the micro
biota of the lower gastrointestinal tract, and three vaginal specimens
were collected from the vaginal introitus, midpoint and posterior
fornix. To evaluate within-subject stability of the microbiome, 131
individuals in these data were sampled at an additional time point
(mean 219 days and s.d. 69 days after first sampling, range 35-404 days).
After quality control, these specimens were sed for 165 rRNA gene
analysis via 454 py cing (abbreviated henceforth as 168 profil
ing, mean 5,408 and s.d. 4,605 fitered sequences per sample); to assess
function, 681 samples were sequenced using paired-end Ilumina
shotgun metagenomic reads (mean 2.9 gigabases (Gb) and sd 21Gb
per sample)’. More details on data generation are provided in related
HMP publications* and in Supplementary Methods.

Microbial diversity of healthy humans

The diversity of microbes within a given body habitat can be defined as
the number and abundance distribution of distinct types of organasms,
which has been linked to several human diseases: low diversity in the
gut to obesity and inflammatory bowel disease™, for example, and high
diversity in the vagima to bacterial vaginosis®. For this large stody

imvoiving microbiome samples collected from healthy volunterrs at
two distinct geographic locations in the United States, we have defined
the microbzal communities 2t each body habitat, encountering 81-99%
of predicted gemera and saturating the range of overall community
configurations (Fig 1, Supplementary Fig | and Supplementary
Table 1; see also Fig. 4). Oral and stool communsities were especially
diverse in terms of community membership, expanding prior observa
tions”, and vaginal sites harboured particularly simple communities
(Fig. Ia). This study established that these patterns of alpha diversity
(within samples) differed markedly from comparisons between
samples from the same habitat among subjects (beta diversity,
Fig 1b). For example. the saliva had among the highest median alpha
diversities of operational taxonomic units (OTUs, roaghly species leved
classification, see http//hmpdace. org/HMQCP), but one of the lowest
beta diversities—so although each individual’s saliva was ecologically
rich, members of the population shared simslar crganisms. Conversely,
the antecubital fossae (skin) had the highest beta diversity but were
intermediate inalpha diversity. The vagina had the lowest alpha divessity,
with quite low beta diversity at the genos level but very hygh among
OTUs due to the presence of distinct Lactobacilbes spp. (Fig. 1b). The
primary patterns of variation in commumity strcture followed the
major body habitat groups (oral, skin, got and vagmal), defining as 2
result the complete range of population- wide between-subject variation
in human microbiome babitats (Fig. Ic). Within-subject variation over
time was co ly lower than b subject variation, both in
organismal composition and in metabolic function (Fig 1d). The
uniqueness of each individual’s mxrobial commumity thus seems o
be stable over time (refative to the population as 2 whole ), which may be
another feature of the human microbiome specBcally associated with
health

No taxa were observed to be universally present among all body
habitats and individuals at the sequencing depth employed here,
unbike several pathways (Fig. 2 and Sopplementary Fig. 2, sec bedow),
although several dades demonstrated broad prevalence and refatively
abundant carriage patterns™’_ Instead, as suggested by individually
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HMP Nature 2012

« Each site is different in terms of its predominant microbial types
« No core microbiome at every site for everyone

 Considerable variation in health

« Unique fingerprints at each site for individuals

e Generally similar functionality

e Loss and gain of functions at the individual level with strains
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BOCCA

Streptococcus mutans
trasforma gli zuccheri
in acidi che erodono lo

smalto dei nostri denti,
provocando carie.

PELLE
Propionibacterium acnes
vivein profondita
allinternodei pori e dei
follicoli piliferi, e pud
inflammarli causando gli
odiati brufoli.

INTESTINO
Sededigran partedel
nostro microbiota, &
costituito da circa400
trilioni di microbi,

VAGINA
L'ambientevaginale &
dominatodaunasola
specie, il Lactobacillus.

Questo batterio
produce acido lattico,

mantenendo il pH basso
(acido) dell'ecosistemae
impedendo la proliferazione
di altri batteri, lieviti e virus.

——

*CUOIO CAPELLUTO
Secondo studi recenti, la
forfora & il prodotto dello
squilibrio di due comuni
batteri che colonizzano la
cutesotto i capelli:
Propionibacteriume
Stafilococco.

ASCELLE

A contatto conil sudore,
alcuni batteri producono
compostidall'odore
pungente, detti tioalcoli.
Latraspirazioneumanaé
maleodorantea causa, in
particolare modo, di
Staphylococcus hominis.

ESCREMENTI
Vistal'enorme carica
microbica dell‘intestino, non
sorprende la caratteristica
composizione delle feci: il 30
per cento circa dei rifiuti
solidi del nostro organismo &
costituito da batteri morti.

PIEDI

La principale causa

del caratteristico cattivo
odore & Staphylococcus
epidermidis, la cui presenza
determinail rilascio di

acido isovalerico che emana
il tipico afrore di formaggio
stagionato.
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* Early surveys have revealed several pathogenic species that may increase one’s
risk of disease when the healthy microbiomeis disrupted.

* Candida and Aspergillus species are among the most common members of the
human mycobiome.

* Whenthe balance of a microbial communityis disrupted, fungal species can

flourish and cause disease o
The Scientist. 02.2016. 37
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The Integrative Human Microbiome
Project

The Integrative HMP (iHMP) Research Network Consortium*

The NIH Human Microbiome Project (HMP) has been carried out over ten years and two phases to provide resources,
methods, and discoveries that link interactions between humans and their microbiomes to health-related outcomes. The
recently completed second phase, the Integrative Human Microbiome Project, comprised studies of dynamic changes
in the microbiome and host under three conditions: pregnancy and preterm birth; inflammatory bowel diseases; and
stressors that affect individuals with prediabetes. The associated research begins to elucidate mechanisms of host-
microbiome interactions under these conditions, provides unique data resources (at the HMP Data Coordination Center),
and represents a paradigm for future multi-omic studies of the human microbiome.
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The Multi-Omic
Microbiome

Study: Pregnancy
Initiative (MOMS-
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| 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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ARTICLE INFO ABSTRACT
Keywords: Bacteria that colonize the vaginal microbiota of women play an important role in health and homeostasis.
Bacterial vaginosis Disruption of the proportion of bacteria predisposes to dysbiosis like bacterial vaginosis or severe gynecological
Culture-based methods conditions such as preterm birth, pelvic inflammatory disease and also sexually transmitted diseases. Knowledge
Dysbiosis about normal and abnormal vaginal microbiota has become a little clearer in recent years. Culture techniques

Molecular techniques
Repertoire
Vaginal microbiota

have made it possible to isolate and describe many bacterial species, whereas molecular methods have high
lighted the limits of culture by showing that the vagina was a complex ecosystem containing a wide range of non
cultured or difficult-to-identify bacteria. Based on an exhaustive review of the scientific literature, we built the
repertoire of all the bacteria found using culture based and/or independent methods on the human vagina. So,
whether they are valid or not, we inventoried 581 bacteria identified in the human vagina distributed into 10
taxa, mainly in the phyla of Actinobacteria, Bacteroidetes, Firmicutes, and Proteobacteria with 206 distinct genera
classified in 96 different families. This repertoire is essential for microbiologists and clinicians and represents the
starting point for a Vaginal Microbiome Project such a project aimed to map the human vaginal microbiota, to

Microbiota

Vaginale

better unds d the dysbi

or infections caused by its imbalance in order to offer more appropriate treat

ments.

1. Introduction

Microbiota associated with the human body (skin, mucosal mem-
branes of the respiratory airways, oral cavity, gastrointestinal, urinary,
and genital tracts) has a considerable influence on human development,
physiology, and immunity [1,2]. It is estimated that the number of
microorganisms in the human microbiome are teen times higher than
nucleated cells [3]. Members of the microbial communities associated
with humans interact between them and their host to form a stable
ecosystem that responds to disturbances [4]. This mutualistic re-
lationship constitutes the first line of defense by inhibiting and pre-
venting the growth of pathogens [4]. Thus, to characterize the normal
human microbiota, various body samples including skin, nose, mouth,
gastrointestinal tract, and vagina from healthy individuals were ana-
lyzed [3].

The vaginal microbiome harbors diverse communities of micro-
organisms, known as vaginal flora which has an important impact on
women'’s health as well as that of their newborns [5]. Bacteria dominate
largely vaginal microbiome. A woman in childbearing age produces

6 8 2

vaginal microbiota have increased and the advances in technology,
including molecular techniques as well as new OMICS strategies, have
demonstrated its involvement in reproductive health [1,7-12]. The
composition of the vaginal microbiota depends on age, menstruations,
hormonal fluctuations, sexual behaviors, and also the use of drugs such
as probiotics and antibiotics causing its imbalance [13-16]. As part of
the human microbiome project, the study of the vaginal microbiome
has shown a relationship between bacteria present in the vagina and
discases. The imbalance in the composition of the vaginal microbiota
can lead to dysbiosis such as bacterial vaginosis [16,17]. Thus, the
knowledge of vaginal microbiota composition is required to better
understand this vaginal condition but also the host-microbiota inter-
actions.

In addition to the microbiota constituents, fungal communities
(mycobiome) [18] and viral populations (virome) [19] are also an
important part of the vaginal microbiome and have relationships with
vaginal bacterial components. These underestimated microbiomes play
arole in health and diseases such as candidiasis due to an overgrowth of
Candida albicans [18] and preterm birth caused by a higher viral vaginal

annroximatelv 1-4 ml of vaeinal fluid that contains 10° 10 10" bacterial  diversity 1101
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* 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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of sampies have usually been analvred, and the depth of sample
analyss was not greal

In ths study we sought to develop an in-depth and accurate
understanding of the composibon and ecology of the vagna
mx:nbul coosysiem in symplomatic women wsing 3 high-
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di g that a p key ecological function, the prodk
ofhﬂxacd mmhmwdndlmm The pro-
portions of each community group varied among the four ethnic
groups, and these differences were statistically significant [°(10) «

36.8, P < 0.0001]. Moreover, the vaginal pH of women in different
ethnic groups also differed and was higher in Mispanic (pH 5.0 +
0.59) and black (pH 4.7 4+ 1.04) women as compared with Asian (pH
4.4 » 0.59) and white (pM 4.2 + 0.3) women. Phylotypes with cor-
related relative abundances were found in all communities, and
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ughput method based on pyrsequencing of barcoded 168
rRNA genes. The data obtamed are an essentaal prerequisite for
comprehending the role and witimately the function of vagmal
macrobsota in reducing the rsk of acquiring diseases and sdenti-
fing factors that & disease susceptibality. Specifically we
sought 1 characterue the vaginal mucrobial communities in 2 co-
bort of 396 North Amernican women equally representing four
ethnic backgrounds (Aszan, white, biack, and Hispanic) and fur-
ther address three asms. The first was 1o establsh whether there
were correlations between communily composition and vagmal
pH because these would be indscative of v perk .
The second was 1o explore bow the speaes composition of vagr
nmal communsties was reflected in Nugent scores (25), 2 dagnostic
Bactor commonly used 10 wentify women with bactenal vaginoss
(26). Fimally. the third amm was 10 identify patterns in the relatve

scores, which are used as a factor for the di of bund: of diff it species because these mught reflect antag-
The i diff within and b women  onistic Of Cooperalive inferspecies inferactions.
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definition of the kinds of b lly found  Results and Discussion

in healthy women and the need to appreciate drfhnnmbe- We characterzed the vaginal muicrobiota and vagmmal pH of 396

tween individuals so !h'y can be taken into in risk as- e, sexually actve women who fairly equally repre-
and di sented four self- reported ethnaic groups: white (i = 98). black (2 =

macrobal communities | ecology | human microbiome | women's haaith
bacterial vaginosis

be human body harbors macroorgamsms that mbabnt surfaces

and cavitses exposed or connected 1o the external environ-
ment. Exch body site includes ecological communitses of mi-
crobial species that exist in 2 mutualisie relationshsp with the
hast. The kinds of organises present are haghly dependent on
the prevaling environmental conditions and host factors and
hence vary from site to site. Moreover, they vary between indi-
viduals and over time (1). The human vaginal macrobiots seem to
play a key role in prevenling 3 number of urogenital dEseases,
such as bacteral vaginosis, yeast infections, sexually transmitted
miections, urinary tract infections (2-9). and HIV mfection (10,
11). Common wisdom attributes thes 1o lactie acxd-producing
bacteria, manly Lactobocillus sp., that commonly mhabit the
vagina. These species are thought 1o play key protectve roles by
lowenng the environmental pH through lacte acd producton
(12, 13). by producing various bacteriostatic and bacteriocadal
compounds, or through competitive exclusion (13-16). The ad-
vent of culture-mdependent molecular approaches based on the
clomng and sequencing of 168 rRNA genes has furthered our
understanding of the vaginal macrobiota by identifying taxa that
had not been cultured (17-24). However, this technigue s hm-
sted by high cost and low throughput, hence only small numbers

36304887 PNAS March 15, 2011 vel 108 seppl 1

104), Asian (= = 97). and Hispanic (n = 97). The demographscs.
and other characteristacs of the women are given m Table S1. Each
woman used two swabs 1o self-collect mudvaginal samples. One
swab was used o evalate the vaginal macrobscta on the basis of
the Nugent crifenia used for the diagnoss of bacterial vagmoss
(25). and the second was wsed in procedures 10 determine the
species composibon and structure of the resident bacterial com-
mumities (27). The latter was sccompished by phylogenetac anal-
ys= of 165 rRNA gene sequences (25). Wholegenomic DNA
was extracted from each swab, and variohle regions 1 and 2
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The vaginal microbiome: rethinking health and diseases
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Abstract
Vaginal microbiota form a lly beneficial relationship \lnhmbmmdh\tm:;umpst
mhﬂld:n!d;mlnmccmvmmu d ding of vaginal b tal
P and has significantly broads na:ﬁuhofm\csugaotsmng

Itivation-ind & cthods based on the analysis of 16S ribosomal RNA (rRNA) gene
mmuhwmhawmkakhvwmmuﬂhnﬂsofv:gmlm@mm
dxmapm’yoﬁmubmmmdb) muof&nﬁuﬂmnﬁkoﬁc&waﬁ\mmd

is is the most vaginal ditions and s
vaguely ch ized as the disruption of the equilibrium of the ‘normal” vaginal microbiots. A
better understanding of “normal” and ‘healthy’ vaginal ecosystems that is based oa its “true’
ﬁmumandnmnmplvmmmumw«ddhdpbcmdcfmchahadﬁmhwc
discase diagnostics as well as the develop of more p lized twp bealth
and treat diseases.

Keywords
vaginal microbiota: vaginal ecosystem: bacterial vaginosis; health and disease

INTRODUCTION
The microb 1} iated with the human body have an important influence on
hmm&\dmphymbg) immunity, andnumnon(ls 23 .65 66 70: 111). The vast
majority of these indigy biota exist in a Iz k hip with their human

m»mc&“mommsmpamogcmhlmmmmm:mmdh&-
it} mbclm:dwmum:cmcﬁmhncor

defense against infecti b_v petitively Tudi that
cause di Despite their imp surprisi §_ lmksknm\'naboulh'n\!hsc
communities differ between individuals in composition and function. but moee imp Iy,
how their constituent members interact with each other and the host to form a dynamic
that ds to envi I disturby Major efforts are now underway to

mwhmmkofmxmmmnhmlmmdm(&u

Tbebnmngmamddthﬂaﬁlcmmmmolhﬂmdcmmmcnmpkohhn

finely bal d ssociation. In this relationship, the host provides benefit to the
microbial communities in the form of the nutrients needed to support bacterial growth. This
is of obvious imp since b ia are inually shed from the body in vaginal

C nbng author. 1 dand ods. Institute for Genome Sciences, University of Maryland School of Medicine.

wmu room 611, 301 W. Baltinsore Street. Baltimore. MD 21201
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Peptoniphiius ’

Parvimonas
Staphylococus
Coryneactanum
Vigiloneia
L. vt
Community groups I

Fi L
Hmpﬁmmamﬁwmmmhhwqmlmu
communities of 394 reproductive-age women. (A) Complete linkage clustering of samples
based on species composition and abuand: in o ities defining five community state
types (CST V). (B) Mugent scores and pH measusements for cach of the 394 samples.
[Adapted from (86)]
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Asian (96)

White (97)

Black (104)

Hispanic (97)

crispatus

gasseri

L. iners
Low lactobacilli

jenseni

Vaccine 32 (2014) 1543-1552
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Correlates of the molecular vaginal microbiota
composition of African women
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WHITE CAUCASIAN AFRO-AMERICAN

Prevalence of 10-20% 30-50%

bacterial
vaginosis

SEX WORKERS PREGNANT WOMEN
UP TO 85% 5-26%




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

Community state types (C5T) in the vaginal microbiota.® Vaccine 32 (2014) 1543-1552
CST Dominant bacterial species
1 L crispaius
Il L gasseri
Il L iners
IV-A° Low-Lactobacillus
IV-BE Low-Lactobacillus
v L jensenii

4 (ST IV-A is characterized by various species of anaerobic bacteria including
Anaerococcus, Peptoniphilus and Prevotella spp., whereas CST IV-B had higher pro-
portions of bacteria from the genera Atopobium and Megasphaera among others.

b CSTs reflect the clustering of samples based on bacterial composition and abun-
dance. Gajer et al. previously reported on these 6 C5Ts among women in Baltimore,
MD [54].



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, Jacges
Ravel
(modificato)

microbiota vaginale
(YN 2 dominanza

Lactobacillus crispatu

microbiota vaginale
&Y/ adominanza

Lactobacillus gasseri

microbiota vaginale
a dominanza
Lactobacillus iners

microbiota vaginale

([dYB\'A senza

lattobacilli

microbiota vaginale
a dominanza
Lactobacillus jensenii

s

vy Ly ly Ly

* piu protettivo vs infezioni, infertilita e vulvovaginite atrofica
e sempre e solo eubiotico

* piu stabile nel periodo fertile della donna e in menopausa
evaloridipH<4

e correla fortemente con l'infertilita idiopatica
* capacita protettiva intermedia

* piu soggetto a infezioni da Chlamydia trachomatis

e rischio raddoppiato di infezioni sessualmente trasmissibili

e valori di pH piu alti (pH=5.3)

e divisoin CSTIVAeB

e CST IV B: maggiore frequenza di evoluzione a vaginosi batterica

* modesto produttore di lattato
e capacita protettiva intermedia

La dominanza di lattobacilli determina valori piu bassi di pH e Nugent score "


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

Lactobacillus
crispatus (Ph:
Firmicutes)
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(In)stabilita del microbiota vaginale

Courtesy from Jacques Ravel, University of Maryland Cl B
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pH, Nugent score, microbial community state

0-3 Nugent Score 3

4-6
7-10

1045 pH

4650
5.1-55
>55

“CSTIll CST Il

(L. Iners) (L. iners)

VN

® |n these healthy, asymptomatic women, CST IV is associated with higher Nugent scores and higher pH

® How long does this state persist over time? How frequently does the vaginal microbiota of a
women is in this state?
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Drivers of unstability

Modeling the dependence of the log of Jensen-Shannon divergence rate of change (estimate of
stability) on the menstrual time (normalized time) - Bayesian Markov Chain Monte Carlo
methods using linear mixed effect models.
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Gajer et 3l The temporal dyramics of the vaginal microbiota. Science Translstional Medicine. 2012 4(132): 132252




CST IV:an healthy state that carry risks?

® At any given time, >25% of women are in a non-lactobacillus dominated state.

® This state is associated with high Nugent scores and higher pH

® High Nugent score is associated with increased risk of sexually transmitted
infection acquisition and transmission, including HIV, as well as preterm birth
® These women are “normal” and healthy, but at increased risk of STI or other
adverse outcomes
® Community stability/dynamics (frequency and duration of CST IV) might
represent risks to disease
Low stability = low resilience = increased risk

Understand the molecular basis of this association between stability and susceptibility using

omics’ technologies




Received: 02 February 2016
Accepted: 14 June 2016
Published: 25 June 2016

the infectivity of[Chlamydia

trachomatis elementary bodies,

in vitro study

Paola Nardini’-*, Rogers Alberto Nahui Palomino?~, Carola Parolin?, Luca Laghi?,
Claudio Foschi?, Roberto Cevenini?, Beatrice Vitali? & Antonella Marangoni?

Lactobacillus species dominate the vaginal microbiota of healthy reproductive-age women and protect
the genitourinary tract from the attack of several infectious agents. Chlamydia trachomatis, a leading
cause of sexually transmitted disease worldwide, can induce severe sequelae, i.e. pelvic inflammatory
disease, infertility and ectopic pregnancy. In the present study we investigated the interference

of Lactobacillus crispatus, L. gasseri and L. vaginalis, known to be dominant species in the vaginal
microbiome, with the infection process of C. trachomatis. Lactobacilli exerted a strong inhibitory
effect on Chlamydia infectivity mainly through the action of secreted metabolites in a concentration/
pH dependent mode. Short contact times were the most effective in the inhibition, suggesting a
protective role of lactobacilli in the early steps of Chlarnydia infection. The best anti-Chlamydia profile
was shown by L. crispatus species. In order to delineate metabolic profiles related to anti-Chlamydia
activity, Lactobacillus supernatants were analysed by TH-NMR. Production of lactate and acidification
of the vaginal environment seemed to be crucial for the activity, in addition to the consumption of the
carbonate source represented by glucose. The main conclusion of this study is that high concentrations
of L. crispatus inhibit infectivity of C. trachomatis in vitro.
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Antimicrobial Compounds Produced
by Vaginal Lactobacillus crispatus
Are Able to Strongly Inhibit Candida
albicans Growth, Hyphal Formation
and Regulate Virulence-related Gene
Expressions

Shuai Wang, Qiangyi Wang, Ence Yang, Ling Yan, Tong Li* and Hui Zhuang*




a determinant of C. albicans pathogenesis. In this study, we investigated the effects of
vaginal isolates of| L. crispatus (seven strains},l . gasser (six strains), and L. jensenii
(five strains) on growth, hyphal formation and virulence-related genes expression of
C. albicans ATCC 10231. We found that the L. crispatus showed the most significant

antimicrobial activities in microplate-based liquid medium assay (P < 0.05). All seven
cell-free supernatants (CFS) from L. crispatus strains reduced the growth of C. albicans
by =60%. The effects might be due to their productions of some secretory antimicrobial
compounds in addition to H>Oz and organic acids. Furthermore, each of the CFS of




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-Ill) 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-1ll (21.6%) than to CST-I (8.2%) with CST-IV
(17.2%). Five CST were found in 132 young women from a STl clinic in France. These CSTs were not
significantly associated with CT but higher proportions of CT-positive women were found in CST-Ill 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.
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Les infections génitales hautes : diagnostic microbiologique.

Gynécologie Obstétrique Fertilité & Sénologie
Volume 47, Issue 5,

MAY 20159,

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.
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REVIEW

The relationship between sex hormones, the vaginal microbiome
and immunity in HIV-1 susceptibility in women
Jocelyn M. Wessels'-2, Allison M. Felker®2, Haley A. Dupont'Z and Charu Kaushic'>*

The role of sex in tati in the

fernale genital tract has been for Moxe

approxmmately 1.5- 10 S-times grester than via the male genstal teact
(1 in 2000 to 1 in 200 in females versus | in 3000 10 1 in 700 in
males) (Hiadik and McElewh 2008) There are both socio-

lmmwdaUMsa qul
dity to through direct and

indirect and

The reproductive cycie can infl

vnn(swv;m-nmmerMnum

cervical tissues from women. Exogenous honmones, such as those

found in hormonal contraceplives, have come under inlense scruliny

and biclogical reasons why women muay be moee
publ to STs. s fuding HIV-1, than men The biological
factors that could infl the of path m the

FGT include its large surface area the alterations in physiology of
mummmmmdum
cycle, the infly of sex b on

the use of hormonal contraceptives and the effect of the mdizenoes

of he tibdity o al b (see Box 1 for a glossary of terms). In ths Review, we
infections seen in women using medroxyprogesterone acstate a  Righlight the mechanisms by which sex steroid bormones, including
et Bincaud 'sadts might impoct the risk of HIV-1
oncluded that Scotetn HIV-1 ptibility m women This is an important and timely topic,
iven that mamv-n-mm_um
susceplibily in women by 40% In coniast, estradccontsning e W"‘ML b Inf
wers  not with b R
Mﬁy-ﬁmmwlm*ﬂd &pammmmmurmgm”ud,
on HIVISIV infe to acquire HIV-1 than women not using hormonal contraceptives
Sk Recant studi "ne,ualor (Polis et al . 2016). The relevance of this area to public health s
the vaginai n 3 bty 1o il phasized by the fact that more than § mullion women m sub-
tanamited infacons. mmm, winile L spp- Sab Africa. where HIV-1 is endemic, use DMPA as their man
. vaginal P with form of (Ross and Agwanda 2012
lity, : such as those seen in bacterial
wah dity to Hiv-1. The female genital tract
sex e |maum The lower FGT. the vaginal trct and ectocervix (Box 1), = Ened

w-nmmmwmmwnn

akey

acetste is Inked 1o hypo-estrogenic

with epithelial cells covered by mucus and colonized by bacteria It
s the first Jocation encountered by HIV-1 dunng beterosexual
mm&anﬂ:ﬂdnﬂem T&MFGTM:

Mmmdﬂsmmbmnn-:—

of the y axis, which can provide
ey on the of HIV-1 bilty in the
fernale genital Wract and, consequently, inform HIV-1 prevention
straegies.

KEY WORDS: Vaginal microbiota, T cells, DMPA, inflammation

Introduction
Clinical and 1 evidk d that many il

nmdmfm(ﬂh)mmemhtmwmhm
(Kaushic et al_ 2011). The probability of human

P physical and | barmer. Actng as a
l support b -‘*lhz-‘J 5 a dense byyer of stromal
fibeoblasts, in which 2 diverse population of leukocytes reside (Wira
et al, 2005) As HIV-1 preferentinlly mfects CD4’ leukocytes
[T cells, macrophages and dendritic cefls (DCs)] resading in the
stroma. the vaginal mucus and epithelisl barrier serve in pant
mm\ﬂmum@(mmmmnh
order for HIV-1 o occur, nf VIfionS st
the p b l and logical barriers of the
P(Tl’admleaurg«clshmd-lhzmmm:w
mbyuhdﬂl\'lmmg\!cdkm
d, this Review will focus oo sevenal

vm(mV)mmhm&mlm(m)s

Cartre, D of Pahology and Mokecular
m:umammunmwa«x«:—.
Urtvarsly, Hamiton, Ontano L35 &8, Canaca. “Deparimens of Fathology and
wumm McMaster Universty, Hamillon, Ontaro LES 4L8, Caracia.
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A0, whe srente
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factors known 1 inf} HIV-1 ibality and n
the FGT.

The lower FGT 15 bned with muln-fiyered squamows epithelsal
cells. and tight junctions linking these cells are mamly restricted to
nhnlhyeu‘l’hquh&mnlheb-«mm

ma scally active basal
layer and a iy diffe sated xfi 'I:va'
mﬁdqﬂkwam-hﬂaﬂnmm!@
certain uding HIV-1 (And etal 2014) Aside
from actmg as a physacal barmier, the vaginal epithelal cells also
secrete mucms (Box 1) mto the vagimal lumen These form 2
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Key
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c%’“s_—bend'mccell ‘ Macrophage () Beell ¢ );CDG’Tcetl _@ CD56" NK cell

@, CD4* T cell &= TIR I IeA <4 16 \\e‘\ Lactobacilli
Fig. 1. AnMyandinmunoloycal p of the fe Mmmmwmﬁenmmwmmm(my Mopm
tube, d d vix) and lower ( vix and vagina) tract. The vaginal epithelium has many innate & p
suchashght]mchons,amrnicmapepﬁdos(AMPs)andmmus.momarb lize, trap and p nt entry of p ial pathog The vaginal lumen is
colonizadbyu bacteria, inly lactobacilli, which help to maintain a low pH. Furth celsaldlsﬁTcelB dendritic cells (DCs) and
macrc it b —“‘and‘ the vaginal epithelial cell layer to survey the local environment for danger. The abrupt transition from keratinized
mmemmdmmmsmmwmgdmm D its the fic i mlhssiahasanmd
HIV-1 target celis and has been proposed to be one of the major sites for infections. The pr of lymphoid aggregates in the endc i issue suggests that
this is an inductive site for cell-mediated immunity. Lymphoid aggregates found b ath the end: ium are composed of B cells in the inner core surrounded by

CDB‘CD-VTmﬂsmdanmnerlayerofnmnphmAdeDSﬁ‘nanﬂkl«(MQoelsamcm T celis could be found in between lymphoid
aggregates. It was originally believed that the upper FGT was sterile; however, like the vaginal tract, the upper FGT is colonized by bactena, inciuding lactobacilli.
Figure modified and reprinted with permission from Nguyen et al. (2014). TLR, Toll-like receptor.
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Interleukin-6, interleukin-13, and
tumor necrosis factor « in menstrual
effluents as biomarkers of

chronic endometritis

Cosimo Tortorella, M.D.* Gnuseggma Piazzolla, M.D_* Maria Matteo, M.D_" Vincenzo Pinto, M.D_*
Raffaele Tinelli, M.D_" Car 3, M.D__* Margherita Fanelli* and Ettore Cicinelli, M.D

* Dipartimento Interdaciplinare & Medicina and ® Dipartimento di Scienze Siomediche ed Oncologia Umana, University of
Bari, Bari, ltaly

To assess the i between chronic

and to develop a simple noninvasive test for screening CE.
Case-control X
Seftting: Academic center.
Patient(s): Sixty-four women referred to our center for infertility.
Offsce biopsy; bicod at cycle.
umm mm&l-mﬂmmhm-MH_dh

Result(s): Thirty- s L6,

m-muwam_mmhmd&_«_mm with control subjects. Receiver

revealed a good CE screening capacity for all of the cytokines. The combined evaluation of
diagnostic

operating characteristic curve analysis
cither IL-6/TNF-a or IL-6/IL-15 increased the capacity of the test, which reached a 100% sensitivity and a negative

3 (CE) and proinflammatory cylokine levels in menstrual effluents

m*ﬂlmmnm-:ﬁhu“n“hrﬂ*iﬂ-m; mmﬂ
positive predictive value of 100 in cases of positivity of both cytok: analysis L-6/TNF-a-
MM-:W#&

Conclusion(s): i women

with CE A test dosing IL-6 and TNF-a seems to have a high screening capacity for CE (Fertil

Steril™ 2014:101:242-7. ©2014 by American Society for
Key Words: Chromic I effluents,

ytokines, IL-6, IL-18, TNF-a

Discuss: You can discuss this article with its authors and with other ASRM members at hutp://
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hronic endometritis (CE] is a
chronic inflammation of the
endometrial linlng It is a
poorly Investigated disorder whose
clinical impact, diagnosis, and therapy
have not yet been well defined. Clini-
cally, CE Is frequently asymptomatic
or accompanied by only mild distur-

bances. Nevertheless, it may account
for dysfunctional uterine bleeding
(DUB), pelvic pain, and/or reproduc-
tive failure (1). With particular refer-
ence to this last point, it is worth

that CE was di: d in
9.3% of parients with recurrent mis-
carriages (in 12.9% of patients with
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miscarriages of unknown etiology)
[2) and In 30.% of patients with
repeated implantation fallure after
IVF-ET (3).

examination i consid-
ered to be the criterion standard for
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Endocrine, paracrine, and autocrine placental
mediators in labor

Zoe lliodromiti,! Nikolaos Antonakopoulos,? Stavros Sifakis,® Panagiotis Tsikouras,*
Angelos Daniilidis,> Kostantinos Dafopoulos,® Dimitrios Botsis,! Nikolaos Vrachnis!

Bacterial toxins like LPS, originating in microor-
ganisms in uterine or extrauterine tissues, may act
on the macrophage-like decidua to initiate a series
of events that culminate in preterm labor, possibly
together with premature rupture of the fetal mem-
branes. Evidence in support of this hypothesis is that

more than 40 years ago 1t was shown that the admin-
istration of LPS to pregnant animals caused abortion
or premature parturition. Moreover, in LPS-treated
animals, abortion or preterm delivery is associated
with decidual hemorrhage and necrosis. Finally, LPS
acts on monocytes and macrophages to instigate the
production of prostaglandins, TNF-a, and IL-1.%
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The unique immunological and
microbial aspects of pregnancy

Gil Mor, Paulomi Aldo and Ayesha B. Alvero

Abstract | The comparison of the immunological state of pregnancy to animmunosuppressed host-
graft model continues to lead research and clinical practice toll-defined approaches. This Review
discusses recent evidence that supports the idea thatimmunological responses at the receptive
maternal-fetal interface are not simply suppressed but are instead highly dynamic. We discuss

the crucial role of trophoblast cells in shaping not only the way inwhich immune cells respond
tothe invading blastocyst but also how they collectively react to external stimuli. We also discuss
the role of the microbiota in promoting a tolerogenic maternal immune system and highlight how
subclinical viral infections can disrupt this status quo, leading to pregnancy complications.
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Volume 214, Issue 5, May 2016, Pages 627.e1-627.e16
Il microbioma della membrana placentare € alterato tra i soggetti con nascita pretermine spontanea con e senza corioamnionite
T e Prince Amanda PhD, et alii
LA Department of Obstetrics & Gynecology, Division of Maternal-Fetal Medicine, Baylor College of Medicine, Houston, TX

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

unigue 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.
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The vaginal microbiome and preterm birth
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pproximately 15 milllon preterm births at less than 37 weeks
of gestation occur anmsally worldwide'. Preterm birth (PTB)
remaing the second most common cause of neonalal death
across ihe globe, and the most common cause of infani mortality
in middle and high-income economies”. The consequences of FTR
persist from early dildhood inte adolescence and adulthood™. In
U Umites! States, striking population differences with respect o TR
oxial, with women of African ancestry having a suhstantially larger
burden of risk. The estimaled anmal cost of FTB inthe Uniied States
alone 1s over US$26.2 billion”. Despiie these stalistics, there remains
a pancity of effeciive siralegies for prediciing and preventing FTR.
Athodigh maternal and fetal genetics, and gene-environment
Interactions, clearly play roles in determining the length of gesta-
tion, environmenial faciors, inchuding the microblome, are ihe

i of the risk of preterm birth.

most Important contributors o PTR, particulary among women of
African ancestry®. Microbe-induced iInflammation resudting from
urinary tract infection, sexmlly transmitled miections, inchding
irichomoniasis, or baclerial vaginosis is thought 1o be 2 cause of
PFTE™. Ascension of microbes™ from the: lower reproductive tract
o the placenta, fetal membranes and ulerine cavity, and hematog-
enous spread of periodontal pathogens from the mouth. have also
been Invoked to explain the wp b 40-50% of preterm births thal are
mhdl'ﬂllml:mhi.lctlulum""‘

A microbtome  has
mmummaﬂmrﬂlnnrtmrnhh In the femsale repro-
duictive tract. In contrast, a vaginal microbiome with high species
diversity, as observed with baclerial vaginosis, has been associaled
wilh increased risk for acquisition and iransmission of sexually
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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, Richmc

USA.
2Department of Obstetrics and Gynecology, School of Medicine, Virginia Commonwealth University, Richmond,
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
c(ytokinecjsrofiles 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.
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Vaginal Microbiome Signature Is
Associated With Spontaneous
Preterm Delivery
Keli Hodevar', Ale$ Maver’, Marjans Vidmar Simic*, Alenka Hod#i¢ ",
Alexander Hasiberger”, Tanja Premru Sersen* and Borut Petertin ™
Cncal st of Madicsl Genatics, Lnversity Macica Cantra Lutiana, Lutiars. Soveni, * Dveson of Cistres and
DRpanment of Favatsiogy. Lnnaraty Medcal Canto LAdiena, Latkra Sovena * Depariment o Nureonad
Scionces, Unkarsity of Vienra. Vienna, Austi, “ MScicar Facuty. Unsersity of Lpbiana, Latiana, Stowenia
Background: Praterm delivery (FTD) represents an important public hedlth and
OPENACCESS g orapeutic challenge. Despite the ik the icn of vagnal
Egteddy:  microbiome and PTD, previous studies were inconaistent in ther conclusions and utiized
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from 155 Caucasian women who were Gassified as aither term (>38%7 weeks, n = 107)
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Methods: Vaginal microbiomes of pregnant women who delivered preterm were
compared to those delivered at term to examine differences in the microbial richness,
diversity, and differential abundance of specific taxa. We obtained vaginal swab samples
from 155 Caucasian women who were classified as either term (>38%/7 weeks, n = 107)
or preterm (<365/7 weeks, n = 48) in exclusion of any other medical or obstetric
conditions. The vaginal microbiomes of these women were characterized by 16S
ribosomal RNA (rRNA) gene sequencing of the V3-V4 region on the MiSeq platform.
Results: Women who experienced PTD had a higher microbial richness (Chaol,
P =0.011) and alpha diversity (Shannon, P = 0.00059) than women with term delivenes.
We report that overall vaginal microbial community composition (beta-diversity) was
significantly different by delivery gestational age category (Pweighted Unifac < 0.001).
Women who delivered preterm had decreased Lactobacilli spp. abundance as wel
as increased abundance of Gardnerella and other bacterial vaginosis (BV) and aerobic
vaginitis (AV) associated genera including Afopobium, Sneathia, Gemelia, Megasphaera,
Dorea, Streptococcus, and Escherichia/Shigelia.

Conclusions: In the present study, we provide further evidence that vaginal microbiome
composition is associated with PTD.
Keywords: preterm delivery, next
pregnancy

16S rRNA gene, vaginal microbiome,
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The interaction between vaginal @
microbiota, cervical length, and vaginal
progesterone treatment for preterm birth

risk

Lindsay M. Kindinger'*>, Phillip R. Bennett'?, Yun S Lee', Julian R. Marchesi**®, Ann Smith®, Stefano Cacdiatore’,
Elaine Holmes*®, Jeremy K_ Nicholson®®, T. G. Teoh'* and David A. Macintyre’

Abstract

Background: Preterm birth is the primary cause of infant death worldwide. A short cervix in the second trimester of
pregnancy is a risk factor for preterm birth. In specific patient cohorts, vaginal progesterone reduces this risk. Using 165
rRNA gene sequencing, we undertook a prospective study in women at risk of preterm birth (n = 161) to assess (1) the
relationship between vaginal microbiota and cesvical length in the second trimester and preterm birth risk and (2) the
impact of vaginal progesterane on vaginal bacterial communities in women with a short cervix.

Results: Lactobacillus iners dominance at 16 weeks of gestation was significantly associated with both a short cervix
<25 mm (n =15, P<0.05) and preterm birth <34 weeks (n=18; P < 0.01; 69% PPV). In contrast, Lactobaciflus crispatus
dominance was highly predictive of term birth (n =127, 98% PPV). Cervical shortening and preterm birth were not
associated with vaginal dysbiosis. A longitudinal charactenzation of vaginal microbiota (<18, 22, 28, and 34 weeks) was
then undertaken in women receiving vaginal progesterone (400 mg/OD, n = 25) versus controls (n =42). Progesterone
did not alter vaginal bacterial community structure nor reduce L iners-associated preterm birth (<34 weeks).
Concdlusions: L. iners dominance of the vaginal microbiota at 16 weeks of gestation is a risk factor for preterm birth,
whereas L. crispatus dominance is protective against preterm birth. Vaginal progesterone does not appear to impact
the pregnancy vaginal microbiota. Patients and clinicians who may be concerned about “infection risk” assodiated with
the use of a vaginal pessary during high-risk pregnancy can be reassured.
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Effect of population-based antenatal screening and
treatment of genitourinary tract infections on birth
outcomes in Sylhet, Bangladesh (MIST):

a cluster-randomised clinical trial

Anne (C Lee, Luke C Muflany, Mchamemad Quasyum, Dipok £ Mitre, Alan Lobngue, Parnd Chnsten, Parver Ahmed, jormed Uddin, oa

Iftekhar Rofigullah, Sushil DasGupes, Mehmoadur Gzhman, Emilie  Koumans, Salahuddin Ahmed. Samir K Scha, Abdullah H Scque for the

Progahnmo Study Group in 8cngladesh
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be reported elsewhere). The WHO Global Surveillance
of Antimicrobial Resistance reported high rates of
resistance in Escherichia coli (16-68% resistance to
third-generation cephalosporins and 32-64% res-
istance to fluoroquinolones) in national data from five
countries in southeast Asia.®” Safety of antibiotic
regimens is a consideration in pregnancy and limits
the choice of therapeutic, bactericidal antimicrobials.
Antibiotic stewardship and development of effective
antimicrobials are crucial priorities to improve the
efficacy of treatment of urinary tract infections during
pregnancy in LMICs.»*

A Cochrane review™ of data from 13 trials of bacterial
vaginosis (combined n=6491) concluded that treatment
of asymptomatic bacterial vaginosis in the general
obstetric population did not reduce the risk of preterm
birth (pooled RR 0-88 [95% CI 0-71-1-09]). One of
the largest studies, the National Institute of Child
Health and Human Development's Maternal Fetal
Medicine Unit trial,” showed that treatment of bacterial
vaginosis with metronidazole did not affect preterm
delivery in low-risk obstetric populations. Furthermore,
mothers with asymptomatic trichomonas who received
metronidazole had increased rates of preterm birth
compared with those who received placebo.” Results
from the PREMEVALI trial® published in 2018 showed
that treatment of bacterial vaginosis in early pregnancy
with oral clindamycin did not reduce rates of late abortion
or spontaneous preterm birth.

However, reductions in the incidence of preterm birth
were reported in previous trials that targeted abnormal
vaginal flora (ie, intermediate flora in addition to bacterial
vaginosis). In a pooled analysis in the Cochrane review™
of two trials™” (combined n=894) that targeted abnormal
vaginal flora (ie, intermediate flora and bacterial
vaginosis), treatment of abnormal vaginal flora was
associated with significant reductions in the frequency of
preterm birth (ie, <37 weeks’ gestation; RR 0-53 [95% CI
0-34-0-84)).

Unlike in these two trials,*” in which individual

metronidazole treatment and only half of mothers
remaining non-infected in long-term follow-up.** We
anticipated higher rates of cure with oral clindamycin in
our trial, because the drug has good clinical efficacy
against intermediate flora, anaerobic species,* and
persistent bacterial vaginosis® (specifically metronidazole-
resistant Gardnerella vaginalis).* The microbial compo-
sition of abnormal vaginal flora could differ in the
Bangladeshi population compared with that in the UK
study populations in which the clinical efficacy of
clindamycin was established.”* Abnormal vaginal flora is
a heterogeneous, polymicrobial condition, and the vaginal
microbiome varies between ethnic groups in the USA
and Africa™" Differences in antibiotic response have
also been reported between US and Kenyan women.”
Furthermore, certain microbiota, including bacterial-
vaginosis-associated bacteria-2* and Lactobacillus iners
are associated with persistent bacterial vaginosis and
vaginal inflammation. Study of the vaginal microbiome
in our population is needed to identify the specific
microbiota associated with persistent abnormal vaginal
flora and to target diagnostics and antimicrobial treatment
against these species.

Beyond the identification of microbiota associated with
abnormal vaginal flora in this population, it is crudial to
understand the role of these microbiota in host immune
responses to elucidate the pathophysiology of preterm
birth.® Characterisation of the host inflammatory
response to microbiota associated with abnormal vaginal
flora may help to clarify why the intervention had no
effect in our population. For example, single nucleotide
polymorphisms in pro-inflammatory cytokines (eg,
tumour necrosis factor a, interleukins 6 and 1B) are
associated with preterm birth,™” and several investigators
have reported a gene—environment interaction in which
bacterial vaginosis could modify the host inflammatory
response.™*

Our trial differed in terms of methods and population
from previous trials of treatment of abnormal vaginal
flora®* and lower genital tract screening® in which



* La resistenza si definisce come lo
sviluppo della capacita di un
microrganismo di sopravvivere a farmaci
che dovrebbero ucciderlo o indebolirlo.
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* Se un microrganismo diventa resistente a
diversi farmaci, trattare l’'infezione
causata da tale agente puo diventare
difficile se non impossibile.

La Resistenza

agli antibiotici

* | microrganismi resistenti possono essere
y | trasmessi da persona a persona. In
qguesto modo infezioni difficili da trattare
possono diffondere con conseguenze
serie fino alla morte.
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PATOGENI

Rappresentano comunita 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 e
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 ¢ 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.
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ARTICLE INFO ABSTRACT

Keywords: Preterm birth, defined as birth occurring prior to 37 weeks gestation, is a serious obstetric problem accounting

Premature birth for 11% ol pregnancies worldwide. It is associated with significant neonatal morbidity and mortality. Predictive

Prediction tests tests for preterm birth are incredibly important, given the huge personal, economic, and health impacis of

Bcinm_a:ltm’s preterm birth. They can provide reassurance for women who are unlikely (o deliver early, but they are also

;fun;:aLl L:U']\:S;Tancin:ﬁ important for highlighting those women at higher risk of premature delivery so that we can offer prophylactic
interventions and help guide antenatal management decisions. Unfortunately, there is unlikely to be a single test
for predicting preterm birth, but a combination of tests is likely to improve clinical prediction. This review
explores the clinical utility of the currently marketed predictive tests for preterm birth in both singleton and
multiple pregnancies, as well as discussing novel predictive tests that may be uselul in the Tuture.

1. Introduction Several predictive tests are currently being marketed for preterm
birth. The clinical utility of these tests in prediction is often very con
Preterm birth, delivery before 37 weeks gestation, is a major ob fusing as studies are often conflicting and dependent on the population
stetric and global health problem. It is the largest direct cause of studied. This review explores both the current predictive tests used in
mortality in infants aged < 5 years and associated with serious mor clinical practice, as well as novel emerging tests, and discusses the
bidity in the surviving infants [1,2]. Worldwide, 15 million babies are clinical utility of these tests in relation to the different groups of women
born prematurely, representing a preterm birth rate of 11.1% [3]. Ad at risk of preterm delivery.
vances in neonatology over the last few decades have resulted in in
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CONCLUSIONS

We have demonstrated that thereis 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 guality 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 é scarsita di studi a base molecolare che
collegano il microbiota vaginale al PTB.

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

[ J

Studi piu recenti mostrano un'associazione tra
disbiosi vaginale e PTB.

[ J

Consigliamo un set di dati minimo per migliorare
la qualita della ricerca futura.

[ J

Deve essere affrontato il ruolo
di L.iners nell'eubiosi vaginale e nella disbiosi.
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* || pianeta TERRA si e formata circa 4 miliardi e 600 milioni di
anni.

* | Batteri sono presenti sulla Terra da 3 miliardi e 600 milioni
di anni.

* 'Homo Sapiens compare, dagli ultimi reperti paletnologici
ritrovati in Marocco, circa 300.000 mila anni fa.

 (E comincia gia 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)






