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(" Environmental metagenome _
Host and symbiont genes

®4'that alone and/or together
affect a holobiont phenotype

Coevolved host and
I' symbiont genes that affect
a holobiont phenotype

Host genes and symbionts
l - that do not affect
a holobiont phenotype

Environmental microbes
°p that are not part of
the holobiont
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1 bug = 1 disease

CURRENT VISION

Competition between
pathogens

Dysbiosis

Inflammation

Intestinal permeability

Reservoir of Multi drug
resistant organisms
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Il microbiota
umano

| nostro corpo e

popolato da un

grandissimo numero

di batteri , virus e

funghi che sono

variamente distribuiti

nell dorgani s mo
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Oltre il 70% del totale di questi batteri sitrova

”mlcrObK)ta nell apparato digfrente, do

il microbiota intestinale umano , guello che una

|nteSt| nale volta si chiamava, in maniera nopy’del tutto

corretta, flora batterica intestinale.
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Il microbiota intestinale

pH gradient  Microbial biomass

Stomach 0 - 102
Stomach 1.5-5 10223 cells/ml Lactobacillus
Candida
Streptococcus

\\
Helicobacter pylori \\

Duodenum 5-7 1034 cells/ml Peptostreptococcus |

Jejunum 1045 cells/ml §

Duodenum 102 -

Streptococcus
8
lleum 102 cells/ml Lactobacillus

11 e
10+ cells/ml Distal ileum 107 - 10 4

Clostridium
Streptococcus
Bacteroides
Actinomycinae
Corynebacteria

4 |
/,\\/ -Colon 10" 102
y 8 Bacteroides
\/‘_,,, = C{ostn'dium groups IV and XIV
(47 ) Bifidobacterium
Enterobacteriaceae

T TJejunum 102
Streptococcus
Lactobacillus

(&Y /"~ ~]Proximal ileum 10
Q . { Streptococcus
Lactobacillus
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IL
MICOBIOMA

Oral
Mycobiome

Gut
Mycobiome

a. Healthy Mycobiome

W Cystofilobasidium Galactomyces
W Rhodotorula Saccharomycetales
W Cryptococcus Trichosporon
lum
W Fusarium
bhylum ™ Penicillium

Pichia



IL VIROMA

Nonostante la loro ubiquita,

la conoscenza della  diversita
genomica virale nel
microbioma umano e limitata
e la maggior parte delle
sequenze virali non sono
rappresentate nei database
esistenti del genoma.

Oral cavity

Eukaryotic viruses  Phages
Herpesviridae Siphoviridae
Redondoviridae Podoviridae
Anelloviridae Myoviridae
Papillomaviridae

~10" VLPs per millilitre of saliva

Lung

Eukaryotic viruses Phages
Anelloviridae Siphoviridae
Redondoviridae Podoviridae
Adenoviridae Myoviridae
Herpesviridae Microviridae
Papillomaviridae Inoviridae

Gastrointestinal tract

Eukaryotic viruses Phages
Anelloviridae Siphoviridae
Adenoviridae Podoviridae
Caliciviridae Myoviridae
Picornaviridae Microviridae
Herpesviridae noviridae
Circoviridae

Virgaviridae

~10° VLPs per gram of faeces

Vagina

Eukaryotic viruses Phages

Anelloviridae Siphoviridae

Herpesviridae Podoviridae
Myoviridae
Microviridae

Nervous system

Eukaryotic viruses  Phages

Herpesviridae Siphoviridae
Podoviridae
Myoviridae

~10* VLPs per millilitre of cerebrospinal fluid

Blood

Eukaryotic viruses Phages
Anelloviridae Siphoviridae
Herpesviridae Podoviridae
Picornaviridae Myoviridae
Microviridae
Inoviridae

~10" VLPs per miliilitre of saliva

Skin

Eukaryotic viruses Phages
Adenaviridae Siphoviridae
Anelloviridae Podoviridae
Circoviridae Myoviridae
Herpesviridae

Papillomaviridae

Polyomaviridae

Urinary system

Eukaryotic viruses  Phages
Papillomaviridae Siphoviridae
Polyomaviridae Podoviridae
Herpesviridae Myoviridae

~10" VLPs per millilitre of urine

Semen

Eukaryotic viruses Phages
Anelloviridae Unknown
Papillomaviridae

Herpesviridae




di simbiosi, una situazic
e vantaggiosa per entramb

V/

partecipanti. Il nostro ruo
guello di fornire un a 2
caldo, protetto e rice / |bo ai
batteri che, in cambio,
contribuiscong dlla nostra salute.




normalmente dotta .

Il microbiota forma una vera e propria /
barriera aderendo alla mucosa intest]
Impedendo quindi adesione e mgr d|
specie patogene

Varie specie batteriche producono
sostanze in grado di inibire la crescita dei
competitori , le batteriocine




RUOLO
METABOLICO

o Le diverse centinaia di specie
presenti presentano un
corredo enzimatico
estremamente vario che e
profondamente diverso dal
nostro.

o |l nostro colon, con la sua
ricca presenza di batteri 21
pratica un bioreattore
residui non digeriti o
digeribili del cibo
diventano il substrato, il pane
guotidiano, def microbiota.




batteri commensali presg

o-dallﬁaltgara

di controllo che ewti crescita
eccessiva o tragferimento in altri
siti di batter




Microbiome
abundance
and diversity

Influential

Matemél diet
Maternal obesity

Gestational diabetes

Excess gestational
weight gain

ol “}M

Gestational
age at delivery

Delivery mode?
NICU exposure

Introdﬁction

of solid foods

Continuance

of breast milk

feeding '
Antibiotics

Breast milk
vs. formula

Pregnancy
Obesity
Ethnicity
Host genetics

Environmental
chemicals and
exposures?

DA DOVE VIENEIL
MICROBIOTA?

La colonizzazione vera e propria
Inizia con il passaggio nel canale del
parto . Nei primi tre anni di vita, la
popolazione batterica cambia
notevolmente e dopo i3 anni tende
a diventare simile a quella che sara
tipica del | adaelta”

Sapiamo che ci sono differenze tra i
microbiota dei bambini nati con
parto normale e quelli nati da p
Cesareo.

Loal | at tabhsemn® o uti
latte artificiale , il tempo e |
di svezzamento ed i cibi
eventuali terapie antibigtiche sono
fattori importanti che influenzano la
composizione del microbiota.




COME
MANTENERE IL
MICROBIOTA
IN SALUTE

La dieta rimane il fattore
predominante nel determinare
| 6equi l i brio del

Undali mentazione
verdura, frutta e cereali

integrali garantisce un

elevato apporto di quelle

fibre che sono garantiscono
massima ricchezzae

diversita del microbiota.

Uno stile di vita sano
contribuisce a mantenere un
microbiota sano.

MICROBIOTA

INTESTINALE
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Influenzano I|e

composizione
del

microbiota
MIESIEE




Microbiota Composition Is Associated to Several Known Co
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Schmidt T&BRaes),BorkP. The Humaut Microbiome: From
Associatiorto Modulation. Cell. 2018 Mar 8;172(6):119215.
doi: 10.1016/j.cell.2018.02.044. PMID: 29522742.
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Host-microbiome interaction
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Integration of -omics data

Diet and life

25%

—Omics integration @

) _ Results validation
-Omics data ®

Functional networks

Cytokines profiles _
Clinical application

Biomarker discovery




Consiglio Superiore di Sanita - Sezione 11

Il Microbiota umano: dalla ricerca alle
applicazioni cliniche.

Raccomandazioni e Linee di indirizzo

https://www.salute.gov.it/portale/documentazione/p6_2 2 1.jsp?lingua=italiano&id=2800

Data di pubblicazione:
10 dicembre 2018
ultimo aggiornamento:
13 settembre 2021






Gastrite

Infezione da K. pylori
Malattia da reflusso

Steatosn epatica
Calcoli della colucnstl
Malassorbimento acidi biliari

Sovrappeso
Obesita
Malattie del Metabolismo

Cistiti ricorrenti p
Prostatiti

Vaginiti

Candidosi vaginali
Infezioni genito-urinarie
Incontinenza urinaria

Asma

Trachemlaronchm
Tiroidite di Hashimotq

- di Basedoy.
-Gra
Distiroidismo .

- Acne

; \’\/ Psoriasi

Alopecia
Cellulite
Dermatite atopuca

Artenosclerosu
Iperensione arteriosa
Porpora idiopatica

’\'y (%

Insulino resistenza
Diabete Mellito tipo I e Il
Malassorbimento

Diarrea

’ Stipsi

~" Meteorismo

Infezione da C. difficile

Osteoporosi Sindrome dell'intestino irrita.bile
Fibromialgia Malattie infiammatorie cromchg
Sarcopenia Infestazioni parassitarie

sindrome della fatica cronica Micosi

o Visti I diversi ed importanti ruoli che il microbiota
ricopre, e stato evidenziato un possibile ruolo del
microbiota intestinale in un nutrito e variegato grup

di malattie.




Fattori genetici che Traslocazione di

possono alterare la cﬁrt?;tigﬁ srarlltlg.u;?]tia batteri o prodotti
barriera intestinale patog batterici
Inflammazione :
cronica che porta Ic_lgll'silr?tcelrs?irrr:g
alla dlsttégéll?t?e dei oermeabile




Heart disease
Hypertension
Atherosclerosis

Cancer
Lung cancer
Colorectal cancer

Pancreatic cancer
Oral cancer

Respiratory

disease
Asthma

Bronchitis

Diabetes
Type1

Type2

Gestational

Hou, K., Wu, ZX., Chen, XY. et al. Microbiota in health and diseases. Sig

Inflammatory

bowel disease
Crohn's disease

Ulcerative colitis

Liver disease

Cirrhosis
Hepatitis

Chronic kidney
disease

disorders
Parkinson's disease

Alzheimer's disease
Depression

Ther 7, 135 (2022). https://doi.org/10.1038/s41392  -022-00974-4
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Integration of meta

¥ ethanol = B low carb diet

Clostridiales -,

Bactermdales ,.
o‘:‘}? &

Enterobactenaceae-
1
v
intestinal
permeability and
inflammation

=\ o =

blood pH<7.32
anti-GAD W insulin need 4

increased production of
ketone bodies

Del Chierico, F.; Conta, G.; Matteoli, M.C.; Fierabracci, A.; Reddel, S.; Macari, G.; Gardini, S.; Guarrasi, V.; Levi Mortera, S.; Marzano, V.; et al. Gut Microbiota Functional Traits,

-omics approaches

¥ galactose = » 4 galactose / \ mucus .
metabolism < eutroRhism A
isobutyrate malonate | \ [ | | i
4 Yl 4 /) £ Akkermansia Alistipes
i &2

Lachnospiraceae;
,\5(\ P! )

IN host-microbiome association

Type 1 diabetes

low intestinal
inflammation

'
4 succinate butyrate 4

” A
Odorrbacter] -

Collinsella
Mogibacteriaceae 1y icibacter

Actinomyces.._ §utrerella

J\,Adlercreuna

T1D onset
A odiversity

4dimethylamine
purine and
s uracil -» Pyrimidine _
guanine metabolism
hypoxanthine pathways
4 fumarate

normal mucin
Clostridium " ’ production
Oscillospira

\&\Christensenellaceae
Clostridiaceae

4 glutamic acid

4 malonate
A

4formate

1
Parabacteroides 4 propionate

’ Coriobacteriaceae
Rikenellaceae

Odoribacter
Bacteroides .~

2-methylbutyrate
4| 2- -aminoisobutyrate = » BCAA

degradation 4

blood pH=7.32
anti-GAD 4 insulin need W

balanced production of
ketone bodies

isovalerate
® ® 0 060 0 o

study

Blood pH, and Anti-GAD Antibodies Concur in the Clinical Characterization of T1D at Onset. Int. J. Mol. Sci. 2022, 23, 10256. https://doi.org/10.3390/ijms231810256



GUT MICROBIOTA IN SARSCOV -2 INFECTION

Turicibacter
Akkermansia
Actinomyces COVID-19

Alistipes COVID-19

Clostridium ctrl
i CoVID-19

oS g Dt AZFaecalibacteriu

Eggerthella ctrl
Parabacteroides ctrl COVl D- 19 G M
Dorea COVID-19
Collinsella ctrl

Clostridium CoVID-19 A Anti-inflammatory and

Blautia ctrl

bt VD16 fermentative properties of

Staphylococcus COVID-19 i .
[Ruminococcus] CovID-19 Faecal I baCte” um
Ruminococcus ctrl
Bacteroides COVID-19

Bifidobacterium ctrl A Reinold et al 2021:

Coprococcus COVID-19

Bilophila COVID-19 Z F §
Lachnospira COVID-19 aeca | | b a

Streptococcus COVID-19 discriminant fOI‘ sev

Clostridium ctrl )
p_ Bacteroidetes
[E 3 ;ea::otce?_::ucrl:g Cét\l}ll D 1 9 p__Actinobacteria d I S e aS e
. L
Roseburia 41 COVID-19 Vemucomicrobia

Corynet)actel'ium COVID-19 p__Proteobacteria

0.000 0.005 0.010 0.015 0.020 0.025 0.030
Importance

Disease-associated microbial markers



Immune
system

microbiome -based medicines studies

, ¢ Hostcell Microbial
collection and / removal / community
storage /

Experimental validation of results

metabolomics

| and diversity pathways functlon " activity

) Composition /\ Functlonal \ .‘ Microbial crobial

. ey =
. . . //
integration 63 LS Fundlqnal P / Validation ‘\ / Targeted -
4. screening <« in cells/mlce ./ modulators
a
° »
5 A Vy s
&, Computational " \_vady
® . prioritisation 58 > S

https://www.nature.com/articles/d42473 -020-00214-9



In vitro model: in vitro culture model of the human gut microbiota

Continuous Single-Stage Culture mode

Twin-vessel single-stage chemostats system

No confounding fe
test of different substrates on the gut /

MiniBioReactor arrays

acid — — base
mi croorgani smso pA& I ol
lture in | — Colture out
| Colture | CONS
Nitrogen gas N ||| - Sampling port
] single colon zone simulation

Colture — lacking information on the” microbial dynamics

Thermostat :
B behaviour along the Gl tract



In vitro model: Simulator of the Human Intestinal Microbial Ecosystem
(SHIME)

\

pump

N2

ﬁ <l >
Stomach Small intestine«  Ascending Transverse descending effluent

colon colon colon

To study effects of probiotic strains and SCFA production



Experimental validation

A B Tissue-derived intestinal

organoid or enteroid

In vivo intestinal
crypt-villi structure

Epithelial lineages

Enteroendocrine ! . PSC-derived human intestinal
Goblet . organoid (hIO)
Tuft > B
Al g

o
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- s :
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progenitor [ e {
mtve :
{ . !
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Paneth —% W%/ _
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-
—— e

Goblet cell

Enteroendocrine cell

@ Intestinal stem cell
@ Paneth cell
+  Absorptive progenitor .« Tuft cell

i Mesenchymal cell
Enteric glial cell

Vascular endothelial cell
@ Secretory progenitor == Trophocyte
Lymphatic endothelial cell

©  Enterocyte == Telocyte

Front. Cell Dev. Biol. 2022
https://doi.org/10.3389/fcell.2022.854740

Functional 3D
enteroids/colonoids

h

L":) -
" Incorporate
| o microbiota/

\ pathogens

Add prebiotics,
probiotics,
nutrients,
metabolites,
drugs, etc.

Linksbetween Nutrition, Infectious Diseases, and Microbiota: Emerging
-Focused Research. Nutrients.

Technologies and Opportunities for Human
2020. doi: 10.3390/nu12061827.

-y

(Meta)omics
analysis

screen/personalized
therapeutics

High content
screening and
analysis




Experimental validation

Peristaltic-like
- Omics and

meta-omics

analyses

Live cell/high
content

imaging

Probiotics/Prebiotics 0. S a morphology

Nutrients/Supplements o :
- . Barrier

Brugs AL functions

Human
immune cells

Linksbetween Nutrition, Infectious Diseases, and Microbiota: Emerging Technologies and Opportunities for
Human -Focused Research. Nutrients. 2020 doi: 10.3390/nu12061827.



Experimental validation

- animal models




THE EFFECT OF DIETARY MAGNESIUM ON GUT MICROBIOTA

reactions

o Approximately 40% to 50% of dietary Mg is absorbed by duodenum, jejunu
and ileum

o Mg deficiency is associated with several metabolic disorders, including type 2
diabetes metabolic syndrome dyslipidemia and hypertension.

o systemic inflammation has been observed in subjects with hypomagnesemiz

o The mechanism underlying the immunomodulation occurring during Mg
deficiency remains poorly described.



N,

to assess the role of dietary Mg content in gut microbiota
modulation

ItiS

Co

Microbiota

A

a mouse model of DSS induced colitis
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Bambino Gesu

OSPEDALE PEDIATRICO

Female 7/8- week -old C57BL/6

Hypo-Mg Diet 5 504 vy DSS  Mice N=4

30 mg/Kg Mg
No DSS Mice N=5 Hypo -Mg g/kg Hyper -Mg g/kg
200 200
650 650
50 50
50 50
35 35
10 10
_ 2.5% w/v DSS Mice N=3 3
CTRLDiet 5 5
1 g/Kg M
SIRG e No DSS Mice N=5
0 5 days o=

Diet
0 12 days



No DSS

A Observed species Chaol index Observed species Chaol index

CTRL Hypo-Mg Hyper-Mg CTRL Hypo-Mg Hyper-Mg CTRL Hypo-Mg Hyper-Mg CTRL Hypo-Mg Hyper-Mg

Axis 2 (20.4%)

8
Bray Curtis dissimilarity

=
=
E
v
B
©
B
t
=]
)
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=]

@ CTRL
® Hypo-Mg
@ Hyper-Mg

Unweighted UniFrac distance
Unweighted UniFrac distance

@ Hypo-Mg
@ Hyper-Mg

Axis 1 (26.5%)




Mucispirillum

g_ Bifidobacterium
b: f_Bifidobacteriaceae
__Bifidobacteriales
__Adlercreutzia
__Coriobacteriaceae
o__Coriobacteriales
_S24.7g
5247
g__Clostridiales
f__ Clostridiales
k: g_ Clostridiaceae_g
g_SMBS3
m: f__Clostridiaceae
f_Lachnospiraceae
:g_RF32.g
_RF32.f

f_Alcaligenaceae
t: o__Burkholderiales

H CTRL
B Hyper-Mg
Il Hypo-Mg

a: g__Bifidobacterium
b: f_Bifidobacteriaceae
: 0 Bifidobacteriales
g__Bacteroides
f__Bacteroidaceae
: g__Lactobacillus
f_Lactobacillaceae
: o__Lactobacillales
| Clostridiaceae
: g__Ruminococcaceae_g
f_Ruminococcaceae
__Erysipelotrichaceae_g
: g_ Sutterella
f_ Alcaligenaceae
: o__Burkholderiales
g__Enterobacteriaceae
: f__Enterobacteriaceae




B Hyper-Mg B Hypo-Mg
1 | 1 I | |
: Otherglycandegradatlon

Energymetaboiis NN . - o o i
. Galactosemetabollsm _
: : " Lysosome [N ¢ cOradation
EIyCOSDhII"IgDIIpIthGSYhthESIS gIOhOSEl’IES _ :

Cyanoaminoacidmetabolism

Sphingolipidmetabolism
Tyrosinemetabolism
Pentcsephcsphatepathway
Signaltransductionmechani Sm s

Others

- I G, <olysis_Gllconeogenesis :
_ Replication_i rm:nmblnatlondndrepalrprotetns

3 > -1 0 1 2 3
LDA SCORE (log 10)

B

B Hyper-Mg-DSS

-4

B Hypo-Mg-DSS
! ! !
Otherion_coupledtransporters
Two cumponentsystem
Membraneandlntracellularstructuralmolecules
: Butanoatetl*netabollsm
. Toluenedegradation
Fructoseandmannosemetabolism
IJpopolysacchandeblasynthesmprctems
Poresibnchannels
Mlsmatchrepalr

. 1 :

_ Nucleotideexcisionrepa |r

_ Photosynth esmp mtelns
_ Pantothen ateand Colb |cisynth95|s
_ Translation protems .

Photosynthesm

DNA repair an
replication,
adenosine

_Terpeno|dbackbuneblosynthe5|s trlphosphate (
I :

RlbosomeBiogene5|s

: metabolism a
Glycine_: senneandthreonlnemetabsﬁ?ateln Synthe

Purinemetabolism
Lysi neblosyﬂth esis

_ Aminoacyl tRNAblosynthe:'.ls

_ Valine IeucIneand|soleut|neb|asynthe5|s

_ Phenylalanine tyr05|neandtryptophanblosynthems
& ] Aminoacidrelatedenzymes -

_ Ribosome :
l i
—3 —2 —1 0 1 2

LDA SCORE (log 10)




High Mg intake in intestinal function ST s

OSPEDALE PEDIATRICO

L}

Maintaining gut barrier homeostasis

Reduction of inflammatory cytokines and chemokines
production

By the increase of Actinobacteria

Increase of gut barrier homeostasis and decrease of inflammatory
cytokines and chemokines
By reduction of Enterobacteriaceae



microbiome -based medicines studies

Translation of the knowledge into clinical applications:

diagnostics or therapies

( and diversity " pathways

Immune
system

/" Hostcell /" Microbial \'\\
/ removal \ i

/ collection and b community

storage

‘,«-"/ Protems \ /Metabolltes \

“@

metabolomics

) Composition /\ Functlonal \ ) Microbial Microbial

1‘ function [ activity

-8 e Functional Valldahon \ / Targeted
skl / cells/mlce ./ modulators

:. , Computational
prioritisation

https://www.nature.com/articles/d42473 -020-00214-9



Potential clinical applications for metagenomics sequencing
|

Community structure Surveillance
microbiome |

Outbreak investigation

virome parassitome Drug resistance gene mutation

mycome Multi drug resistance tracking

Toxind virulence factors

Disease related profiles Strain identification -
gene description

Dysbiotic status SNPtyping

Efficay of therapy Probiotics

Prebiotics

Disease status Postbiotic

Phage therapy
Immune system/microorganism
interaction Fecal microbiota transplantation
FMT




How to assess intestinal dysbiosis?

,

Unita tassonomica PATIENT
Bifidobacterium 0.03550
Bifidobacterium adolescentis
Bifidobacterium longum
Actinobacteria _|Collinsella
Euryarchaeota |Methanobrevibacter

0.00011 0.00000

Oscillospira 0.00134 0.00753
0.00347 0.00005

+
+
+
+

Streptococcus 0.00097 0.01670
Acinetobacter 0.00006 0.00001 +
0.00039 0.22569

Akkermansia muciniphila

Dysbiosis

indexes

Wei S, BahlMI, BaynwallSMD, HvasCL, Licht TR.
DeterminingGut Micropfal Dysbiosis a Reviewof Applied
Indexesfor Assessmendf ritestinalMicrobiotalmbalancesAppl
EnvironMicrobiol. 2021,



PUBLIC \_
REPOSITORIES

| Data;variehb;:sc
(DWH)

Integrated data

|
biomarkers

DATA FLOW

DATASTORE
& 4 8 4 ‘\; yr '\__\. ' N
E METADATA U U DERIVED DATA

doi: 10.1097/MI1B.0000000000000602. PMID: 26588090.

Shared multi
platform analysis

Clinical decision support system
CDSS

mHealthapp =D

Gut microbiota External factors

Biomarker screening

-3
b4 K
o Faie)
i) A h .
" 2 "' '."l‘ LR i‘(\lia t;‘('(b
i i'l' |

' 1]

)14

Treatment A Treatment B Treatment C

Increase of = Reduction of
efficacy @ toxicity

doi:10.7150/thno.47289. https://www.thno.org/v10p11278.htm



BIOBANK

le and data colle
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of Italy
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SCALE UP

Mission

To protect health in childhood and
adolescence

To promote scientific and technological
research

To promote a net amongst all Scientific

Hospital and Care Institutes (IRCCS)
belonging to the Network
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COME RIPRISTINARE LA COMPOSIZIONE DEL
MICROBIOTA

Dalla dishiosi a | ebbtosi

PROBIC

PREBIOTICI
SIMBIOTICI

ALIMENTI FUNZIONALI

Fecal microbita transplantation




del | 0osp

CARATTERISTICHE
o Essere attivi e vitali
o Essere sicuri

o Sopravvivere nel tratto
gastrointestinale

Coloni zzareZ/l @ nt est

Possedere caratteristiche di
probioticita (conférire un beneficio
fisiologico dimostrato secondo criteri
fissati)




Probiotic effects

> Arch Med Sci. 2018 Jan;14(1):81-87. doi: 10.5114/a0ms.2016.62150. Epub 2016 Sep 6.

Bifidobacteria and lactobacilli in the gut microbiome
of children with non-alcoholic fatty liver disease:
which strains act as health players?

Valerio Nobili 1 2, Lorenza Putignani 3 4 Antonella Mosca 1, Federica Del Chierico #,

Randomized Controlled Trial > Nutrients. 2020 Dec 29;13(1):87. doi: 10.3390/nul3010087. -

Pamela Vernocchi 4, Anna Alisi 2, Laura Stronati 2, Salvatore Cucchiara &, Marco Toscano 7,

Lorenzo Drago 7
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Negli integratori alimentari (sorbitolo, pectine,
xilitolo)

Favoriscono la crescita dei batteri probiotici nel
colon
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Il trapianto di microbiota fecale

(FMT)consiste nella somministrazione

del materiale fecale di un donatore
sano nell'intestino di un soggettg
malato per il trattamento g¢spegfitiche
patologie correlate a urio squilibrio

del microbiota intéstinale .




INDICAZIONI TERAPEUTICHE

Infezioni ricorrenti da Clostridioides difficle MDR nel paziente ADULTO
Indicazic

Inflammatory bowel diseases

gastro-intestinal acute graft-versus-Host diseaseafter Allogeneic hematopoietic stem ce
transplantation

Colonizzazione intestinali in pazienti in attesa di trapianto di cellule staminali
Primary Sclerosing Cholangitis

Cirrhosis

Obesity

autism
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ABSTRACT

Faecal microbiota transplantation (FMT) is an important
therapeutic option for Clostridium difficile infection.
Promising findings suggest that FMT may play a role
also in the management of other disorders associated
with the alteration of gut micrabiota. Although the
health community is assessing FMT with renewed
interest and patients are becoming more aware, there
are technical and logistical issues in establishing such a
non-standardised treatment into the cinical practice with
safety and proper governance. In view of this, an
evidence-based recommendation is needed to drive the
practical implementation of FMT. In this European
Consensus Conference, 28 experts from 10 countries
collaborated, in separate working groups and through an
evidence-based process, 1o provide statements on the
following key issues: FMT indications; donor selection;
preparation of faecal material, chinical management and
faecal delivery and basic requirements for implementing
an FMT centre. Statements developed by each working
group were evaluated and voted by all members, first
through an electronic Delphi process, and then in a
plenary consensus conference. The recommendations
were released according o best available evidence, in
order to act as guidance for physicians who plan to
implement FMT, aiming at supporting the broad

of this infection, the therapeutic role played by
FMT is therefore important to save human lives
and to decrease the economic burden on healthcare
systems.” ! Based on these data, hoth the European
Society for Microbiology and Infectious Disease and
the American College of Gastroenterology recom-
mend FMT as a treatment for tCDL ' 1

Beyond the trearment of CDIL FMT has also
been investigated in other disorders associared with
the alteration of gur microbiota. In particular,
studies in humans include RCTs in patients with
UC and metabolic syndrome (MS).'*1*

The global interest in FMT is increasing, and
both doctors and parients are increasingly aware
and informed. Although the dissemination of FMT
in the clinical practice s restricted by regulatory
and bureaucraric issues (principally related o costs,
donor programme, safety control),'” ' the FMT
practice is booming, ranging from highly organised
stool banking programmes to individual treatments
with patient-idennified directed donors, and even to
individual and harmful do-it-yourself practices.
Working groups (WGs) from the USA, Austria and
France released recommendations on indicarions
and methods of FMT™** Authoritative published
guidelines and recommendations have been released
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ABSTRACT

Although fzecal microbiota transplantation (FMT) has

a well-established role in the treatment of recurrent
Clostridioides difficile infection (CDI), its widespread
dissemination is limited by several obstacles, incdluding
lack of dedicated centres, difficulties with donor
recruitment and complexities related to regulation and
safety monitoring. Given the considerable burden of CDI
on global healthcare systems, FMT should be widely
available to most centres.

Stool banks may guarantee reliable, timely and equitable
access 1o FMT for patients and a traceable workflow
that ensures safety and quality of procedures. In this
consensus project, FMT experts from Europe, North
America and Australia gathered and released statements
on the following issues related to the stool banking:
general principles, objectives and organisation of the
stool bank; selection and screening of donors; r-:.ller'th:m
preparation and storage of faeces; services and
registries, monitoring of outcomes and ethical issues; and

Administration (FDA), FMT requires strict quality
control to prevent harmful consequences.™

Stool banks can provide reliable, timely and equi-
table access to FMT for CDI, and also facilitate a
standardised, cost-effective and traceable work-
flow that ensures safety and quality of procedures™
compared with single FMT centres. Stool banks are
currently unevenly distributed and differ consider-
ably in legislation, organisation and structure. ™™

The aim of this consensus report s o provide
guidance on the general organisation and the
criteria required to establish a stool bank.

METHODS

Consensus development process

The consensus process was developed according
to the following steps: selection of expert panel
members, identification of key issues and related
working group (WG), development of statements
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As the outbreak of coronavirus disease 2019 (COVID-19),
cavsed by severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), has rapidly spread from
China to other countries, governments and the medical
community are taking steps to prevent transmission,
from commeon sense recommendations to radical
quarantine measures.'

In that context, timely recommendations concerning
the screening of donors of human cells, tissues, or
cellular or tisswe-based products have been released,
as the potential for transmission of COVID-19 through
transplant is not yet known. Several institutions have
recommended interimn  precautions to  screen new
donors. The US Food and Drug Administration has
suggested considering a donor’s history of travel to areas
of outbreak, cohabitation with infected individuals, or
diagnosis or suspicion of COVID-19 within the 28 days
before recovery of donor tissue.” Similar measures have
been taken by the Global Alliance of Eye Bank Assodiations
and by the Joint United Kingdom Blood Transfusion
Services Professional Advisory Committee to rule out
potential donors.™ The European Sodety for Blood and
Marrow Transplantation has recommended excluding
potential donors who have been diagnosed with
COVID-19, and waiting at least 21 days before donation in
those with a history of high-risk travel or contact* In Italy,
where the COVID-19 outbreak is spreading rapidly, the

(M Screening of faecal microbiota transplant donors during the
COVID-19 outbreak: suggestions for urgent updates from an
international expert panel

real-time RT-PCR assays of nasopharyngeal swab samples
{or bronchoalveolar lavage in deceased individuals).*

Faecal microbiota transplantation is a novel treatment
that has rapidly earned a major role in the management
of recurrent Clostridioides difficile infection becavse of
its clear advantages over antibiotics.” It is becoming
increasingly more widespread and standardised around
the world. Last year, an international expert panel,
including several authors of this Comment, released
recommendations on how to screen faecal microbiota
transplant donors, including a medical history and
blood and stool examinations.®

Given the global COVID-19 outbreak, we, as an
international group of experts in faecal microbiota
transplantation and stool banking, believe that
recommendations to update (at least temporarily) the
screening of stool donors are urgently needed, as the
risk of transmitting SARS-CoV-2 by faecal microbiota
transplantation might be higher than that in other tissue
transplants. Evidence has shown that the SARS-CoV-2
can be found in faeces, and that stool samples can
remain positive for the virus even when it is no longer
detectable in the respiratory tract, suggesting the
possibility of a faecal-oral route of transmission.? This
concept is supported by the presence of gastrointestinal
symptoms in some patients affected by COVID-19."
Another relevant issue is that faecal microbiota




Il donatore verra sottoposto a interviste per escludere la presenza di malattie croniche
o familiarita per esse.

Inoltre il donatore e sottoposto a:

Esami batteriologici
(Clostridium difficile, patogeni gastrointestinali, batteri farmaco -resistenti, Vibrio

nolera e Listeria monocytogenes etc.)

SCREENING DONATORE



How Is the FMT Administered?

A Nasojejunal tube placemen
A Colonoscopy
A Retention enemas

A Oral capsules
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SICU REZZA Bambino Gesu

OSPEDALE PEDIATRICO

T Area Vol, | Cl. di Contam.

N NOME LOCALE img)| ™) | ime) (at rest)

1-019 Ar lock / Spogliatoio | 2,70 | 240 | 648 D(ISO8) 0 | S
_ = - , - — ogliatoio
: Laboratorio D(SO8 P 45
1-018A manipolazione Campioni | 1528| 2,70 4128 ( ) (locale 1019) 1404
s Area manipolaziong A (SO 3 . - /
CAPPAFLV (") Senelon (1) 1.045| 074 | 0.7734 . ) Lab manipolaz. campioni 3.240.4
(locale 1019A)

Passbox 1.620.4

Pass box Passamateriali | 045 | 080 0,38 D (1SO 8)

NOTA (7): Cepps & flusso laminare marca FASTER modelo CyloFAST ENte 218 dimensioni W interme mm
1802x740x 580 (WxHxD), portata ana in estrazione 728 meh




IMPATTO DI PROCESSI

Controlli microbiolog




