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Il microbiota
Slaglelale

| Nostro corpo e
popolato da un
grandissimo numero
di batteri, virus e
funghi che sono
variamente distribuiti
nell’organismo.



Oltre il 70% del totale di questi batterisi trova

” mICI'O b|O'|'C] nell’apparato digerente, dove costituiscono

il microbiota intestinale umano, guello che una

|n'|'eS'|'|nO Ie volta si chiamava, in maniera rfon del tutto

corretta, flora batterica intesfinale.
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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
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11 e
10+ cells/ml Distal ileum 107 - 10 4

Clostridium
Streptococcus
Bacteroides
Actinomycinae
Corynebacteria
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y 8 Bacteroides
\/‘_,,, = C{ostn'dium groups IV and XIV
(47 ) Bifidobacterium
Enterobacteriaceae
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Streptococcus
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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 ubiquitd,
la conoscenza della diversita
genomica virale nel
microbioma umano ¢ 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 ridc

Il microbiota forma una vera e propria
barriera aderendo alla mucosa in’res
Impedendo quindi adesione e ingresso di
specie patogene.

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




RUOLO
METABOLICO

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

» Il 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

» - dall'altra garantisc’ ijone
di controllo che eviti crescita
eccessiva o tragferimento in altri
siti di batter]



Microbiome
abundance
and diversity

Influential

Matemél diet
Maternal obesity

Gestational diabetes

Excess gestational
weight gain

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 VIENE IL
MICROBIOTA?

La colonizzazione vera e propria
inizia con il passaggio nel canale del
parto. Nei primi tre anni di vitq, la
popolazione batterica cambia
notevolmente e dopo i 3 anni tende
a diventare simile a quella che sard
tipica dell’eta adulta.

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

L'allattamento al seno o utii
latte artificiale, il tempo e
di svezzamento ed i cibi
eventuali terapie anfibi
fattori importanti cheinfluenzano la
composizione del pricrobiota.




COME
MANTENERE IL MICROBIOTA

MICROBIOTA INTESTINALE

IN SALUTE

» Ladieta rimane il fattore
predominante nel determinare
I'equilibrio del microbiota.

Un’alimentazione ricca di
verdura, frutta e cereali
integrali garantisce un
elevato apporto di quelle
fibre che sono garantiscono
massimaricchezzae
diversita del microbiota.

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

composizione
del

Mmicrobioto
INnfestinale




Microbiota Composition Is Associated to Several Known Co-variates
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Schmidt TSB, Raes J, Bork P. The Human Gut Microbiome: From
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Host-microbiome interaction
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Integration of -omics data

Diet ano

—Omics integration @

o Results validation
-Omics data ®

Functional networky

Cytokines profiles _ |
Clinicdl 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/pé_2_2 1.jspelingua=italiano&id=2800
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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

» 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.




Traslocazione di
batteri o prodotti
batterici

Fattori genetici che
POssono alterare |la
barriera intestinale

Crescita smisurata
di batteri patogeni

Inflammazione
cronica che porta
alla distruzione dei

tessuti

La sindrome
dell'intestino
permeabile




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 Transduct Target

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/10.1038/541392-022-00974-4
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Integration of meta-omics approaches in host-microbiome association study

Type 1 diabetes

low intestinal
inflammation
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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,
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 SARS-COV-2 INFECTION
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microbiome-based medicines studies
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In vitro model: in vitro culture model of the human gut microbiota

Continuous Single-Stage Cultu

Twin-vessel single-stage chemostats system
No confound

MiniBioReactor arrays
test of different substrates on the gu
acid — — base .
OAIVETSITY

microorganisms’ physiology and bj
Colture in | — Colture out CONS
Nifrogen gas in.——— ||| = Sampling port
] single colon zone simulation
Colture - lacking information on teé microbial dynamics
<« Thermostat

behaviour along the Gl tract



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

Nielaglelely Smallintestined Ascending Transverse descending effluent
colon colon colon

To study effects of probioftic strains and SCFA production



Experimental validation

Functional 3D
enteroids/colonoids

-y

(Meta)omics
analysis
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Links between Nutrition, Infectious Diseases, and Microbiota: Emerging
Front. Cell Dev. Biol. 2022 Technologies and Opportunities for Human-Focused Research. Nutrients.
https://doi.org/10.3389/fcell.2022.854740 2020. doi: 10.3390/nu12061827.



Experimental validation

Peristaltic-like
- Omics and

meta-omics

analyses

Live cell/high
content

imaging

-

Probiotics/Prebiotics 0. S a a. morphology
Nutrients/Supplements o :
- . Barrier
o0 \

functions

Human
immune cells

Links between 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

red

» Approximately 40% to 50% of dietary Mg is absorbed by duode
and ileum

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

» systemic inflammation has been observed in subjects with hypomagnesemia

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



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

Colitis

Microbiota

A

a mouse model of DSS induced colitis




7
Bambino Gesu
OSPEDALE PEDIATRICO

Female 7/8- week-old C57BL/6 mice

Hypo-Mg Diet 5 59z \w/v 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 3
CTRL Diet ) )
1 g/KgM
S No DSS Mice N=5
0 5 days D95

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
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Axis 1 (26.5%)




Mucispirillum

g_ Bifidobacterium
b: f_Bifidobacteriaceae
__Bifidobacteriales
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_S24.7g
5247
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f_Ruminococcaceae
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: g_ Sutterella
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g__Enterobacteriaceae
: f__Enterobacteriaceae




B

B Hyper-Mg I Hypo-Mg B Hyper-Mg-DSS B Hypo-Mg-DSS
1 | 1 I | | 1 | |

Otherglycandegradation [N : : Otherion_coupledtransporters

Energymetabolism [N | - o biofiC : Two_componentsystem
Galacto.o,_ernetabollsm_ degrodo’rlon : Membraneandlntracellularstructuralmolecules

Lysosome

: : : @ = : : . Butanoatefnetaboii
Glycosphingolipidbiosynthesis_globoseries [N : : ;P anoateInetane Bm

Cyanoaminoacidmetabolism Tolue “E'-'EIEQ radation

Sphingolipidmetabolism Fructoseandmannosemetabolism

Tyrosinemetabolism Z IJpopolysacchandeblasynthesmprctems

= Pentosephosphatepathway : : Poresionchannels
s|gnaltransducuonmechanlsms : : - IR 1vismatchrepair : .
: I others : E : : — /1 Nucleotldeexcnswnrepalr :
R ', coys's_Glliconeogenesis : - [ otos nthesisproteins DNA repair o
_ Replication_ rm:nmblnatlondndrepalrprotetns _ PantothenateandCuAblcisynthesm : R X
: : : replication,
_3 _2 - 1 0 1 2 3 : : = Tran5|atlonpr°te“15 :

Photosynthesis : GdenOSIr\e

LDA SCORE (log 10) _Terpeno|dbackbuneblosynthe5|s h’lphosphgfe
: : _Rlbosomeﬁioqenems : me’robohsm d

Glycine_: senneandthreonlnemetab?ﬁrbfeln SynTh

Purinemetabolism
Lysi neblosyﬂth esis

_ Aminoacyl tRNAblosynthe:'.ls
_ Valine IeucIneand|soleut|neb|asynthe5|s
_ Phenylalanine tyr05|neandtryptophanblosynthems
& ] Aminoacidrelatedenzymes -
_ Ribosome

i ;
—4 —3 —2 —1 0 1 2
LDA SCORE (log 10)




High Mg intake in intestinal function .,

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
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‘,«-"/ Protems \ /Metabolltes \
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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 4

Outbreak investigation

virome oarassitome Drug resistance gene mutation

mycome Multi drug resistance tracking

Toxins/virulence factors

Disease related profiles Strain identification oL
gene description

Dysbiotic status SNP typing

Efficay of therapy Probiotics

Prebiotics

Disease status Postbiofic

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, Bahl MI, Bayawall SMD, Hvas CL, Licht TR.
Determining Gut Micropfal Dysbiosis: a Review of Applied
Indexes for Assessment of Jritestinal Microbiota Imbalances. Appl
Environ Microbiol. 2021
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Mission

» To protect health in childhood and
adolescence
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« To promote scientific and technological
research

« To promote a net amongst all Scientific
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belonging to the Network



COME RIPRISTINARE LA COMPOSIZIONE DEL
MICROBIOTA

Dalla disbiosi all’eubiosi

» PROBIC

» PREBIOTICI

» SIMBIOTICI

» ALIMENTI FUNZIONALI

» Fecal microbita transplantation




dell’ospite

CARATTERISTICHE
» Essere afttivi e vitali
» Essere sicuri

» Sopravvivere nel fratto
gastrointestinale

Colonizzare I'intestino

Possedere caratteystiche di
probioficitd (copferire un beneficio
fisiologico dimbstrato 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

> Int J Mol Sci. 2021 Feb 6;22(4):1649. doi: 10.3390/ijms22041649.

Gut Microbiota Profile in Children with IgE-Mediated
Cow's Milk Allergy and Cow's Milk Sensitization and
: Probiotic Intestinal Persistence Evaluation
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Effects of a Synbiotic Formula on Functional Bowel
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Gut microbiota profile in children affected by atopic
dermatitis and evaluation of intestinal persistence of
a probiotic mixture
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Negli integratori alimentari (sorbitolo, pectine,
xilitolo)

Favoriscono la crescita dei batteri probiotici nel
colon




La loro funzione vie
dalla attivita sinergica di
entrambi nell’intéstino




Deve 5
suo effetto in quantita no
consumate in una dieta.

Qualsiasi alimento con’renen’r
prebiotici & un alimento funzi

griale fyogurt

che contengono colture viyenti di batteri

probioftici, prebioticie n

rienti della dieta...)




Il frapianto di microbiota fecc
(FMT) consiste nella somministrazione
del materiale fecale di un donatore

sano nell'intestino di un soggetig

malato per il frattamento ¢ ' zifiche

patologie correlate a yno 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 disease after 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
holera e Listeria monocytfogenes etc.)

ica etc.);

SCREENING DONATORE




How is the FMT Administered?

* Nasojejunal tube place

» Colonoscopy
« Retention enemas

» Oral capsules
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SICUREZZA

N°

NOME LOCALE

T Area
(mq.)

1-019

A lock / Spogliatoio

2,70

1-019A

Laboratorio

manipolazione Campioni |

CAPPAFLV (")

Area manipolaziong
campioni (c.f.l.)

1528

H{m.)

Vol,
{mc)

['C. di Contam.
(at rest)

240

+

5.48

D (ISO 8)

2,70

41,26

D (1SO 8)

1,045

Pass box

Passamateriali

NOTA (7): Cepps & flusso laminare marca FASTER modelo CyloFAST ENte 218 dimensioni W interme mm

[oss

0,74

0,80

0.7734

A (ISO 3)

0,36

D (1SO 8)

1802x740x 580 (WxHxD), portata ana in estrazione 728 meh

Spogliatoio
(locale 1-019)
Lab manipolaz. campioni
(locale 1-019A)

Pass-box

1/1{0.4
/ 3.2+0.4

1.6+0.4
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Controlli microbiologici periodici

ﬁ CRYOLAB

SOLGRTLT

VERBALE CRYOLAB Numero 200129
DATA 10/08/2020

1 CLIENTE
SPETTABILE OSPEDALE PEDIATRICO BAMBINO GESU’, Unitad del Microbioma Umano, Polo di Ricerca San

Paolo

2 INDIRIZZO
Viale di San Paclo, 15 00146 Roma

3 SERVIZIO/ATTIVITA!
Analisi microbiologiche, presso il LAB FMT

4 PREMESSA

Mell'ambito dellaccordo esistente con il Vostro Spettabile Ente (contratto prot. N.191/19 AB/FB del 21 marzo 2019)
"Contratto per I'affidamento del servizio di controllo della contaminazione microbiologica all'interno degli ambienti
classificati del Laboratorio FMT dell'Ospedale Pediatrico Bambino Gesl”,

siamo con la presente a formalizzare i report del controllo effettuato in data 24 luglio 2020 previsti per il servizio di cui
sopra.

5 ESAMI

Il protocollo utilizzato per i controlli indicati & il seguente
1 Validazione microbiologica ambientale.

5.1 VALIDAZIONE MICROBIOLOGICA AMBIENTALE

Questo tipo di controllo & eseguito in aceordo con quanto stabilitha e previsto nellAnnex 1 “Manifacture of Sterile
Medicinal Products” del Volume 4 EU Guidelines to Good Manufacturing Practice (GMP) “Medicinal Products for
Human and Veterinary Use”.

Ricordiamo che gli ambienti e | dispositivi di condizionamento aria, dovrebbero essere monitorati regolarmente
durante il loro funzionamento; il moniteraggio delle posizioni pid critiche per il campionamento dovrebbe essere
stabilito sulla base di uno studie formale di analisi dei rischi e dei risultati ottenuti durante la classificazione di camere
efa dispositivi di condizionamento aria.
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5 pazienti tfrattati con FMT da dc

2

19 pazienti trattati con FMT da donatefe universale




Decolonization of multi-drug resistant bacteria by fecal microbiota transplantation in 5 pediatric patients before allogeneic
hematopoietic stem cell transplantation: gut microbiota profiling, infectious and clinical outcomes. Haematologica. 2020
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Il Proteobacteria

m Actinobacteria m Bacteroidetes ® Firmicutes




Conclusion

Patient 5 experienced a sep
attributed to contamination of the central venous line by

In all patients, only few symptoms related to the FMT procedure were recorded (nausea, bloating and abdo il
pain), all being transient and easily controlled by symptomatic drugs

The recipients’ microbiota seems to be colonized by donor bacteria starting from one week after thg€progédure

1 day after FMT we recorded the overgrowth of facultative anaerobes and aerobes, as Entergbacteriaceae,
probably promoted by the O, conditions generated during the FMT emulsion

Afterward, the slow growth of strictly anaerobes from donor (e.g., Bacteroides, Parabacteroides, Dorea, F.
prausnitzii, Ruminococcaceae) reduced the O, conditions suppressing the Enterobacteriaceae relative amount



Fecal microbiota transplant in two ulcerative colitis pediatric cases: gut microbiota and clinical course
correlations

Patient 1 Patient 2

doi: 10.3390/microorganisms8101486.



Recipient Donor Recipient

Collinselia

- aerofaciens - A g Coliinsella
) aerofaciens
T I Eubacterium i
' biforme e B Eubacterium
biforme
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A -

patient, after 12 weeks, hc

» Increase of Collinsella aerofaciens and Eubacterium k&
donors.

» Decrease of Proteus and Blautia producta, and the increment of Parabacteroides,
Mogibacteriaceae, Bacteroides eggerthi, Bacteroides plebeius, Ruminococcus
bromii, and B Bacteroides ovatus were associated to patient’s remission condi.

» FMT results in a long-term response in mild UC, while in the moderate form prof6
there is the need of multiple FMT administrations.

» FMT leads in decreasing of potentially pathogens and in the increasing @
microorganisms correlated to remission status.



Gain of function (GOF) mutatic
autoinflammatory syndrome characterized by early-onset ¢
lymphohistiocytosis

Inflammasomes are innate immune sensors that respond to pathogen- and damage-associated signals with caspase-
activation and subsequent production and release of inflammatory cytokines, interleukin 1p and IL-18. NLRC4 GOF
mutations cause constitutive caspase-1 cleavage and increased production of I1L-18.

In murine models has been demonstrated that the NLRC4 inflammasome is essential in host defence against entegt
pathogens. /

The intricate relationship between the gut microbiota and inflammasome activation suggests the relevance 6f intestinal
dysbiosis in maintain the persistent gut inflammation related to the NLRC4-related disease.



» A Caucasian 16-month-old presented, from 1 month of life, with recurrent HLH,
diarrhoea and vasculitic skin lesions caused by a de novo missense mutation in

NLRC4 (1343N) gene. As expected IL-18 levels were persistently and markedly

elevated.

» His inflammatory flares and episodes of HLH were partially controlled wit

Immunomodulatory treatments

» The patient presented persistent diarrhoea with gut inflammationand cefonization by

MDR pathogens (Enterobacter cloacae and Enterococcys” faecalis); both of them

2ER

translocated and caused four sepsis episodes.

#* Sepsis + Metilprednisolone (oral)
- Ferritin =#| Metilprednisolone (bolus): 30mg/Kg/die




Actinobacteria
Bacteroidetes
Cyanobacteria
Euryarchaeota
Firmicutes
Fusobacteria
Planctomycetes
Proteobacteria
Synergistetes.
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12 months

Phylum Family

. &= Enterobacteriaceae
: Bacteroidetes mEnterococcaceae
Proteobacteria * = Moraxellaceae

Abundance
N
&

Before FMT  First semester ~ Second semester Relative & Before FMT First semester ~ Second semester  Relative &
after FMT after FIMT  Donor after FMT after FMT Donor

Presence of intestinal dysbiosis before FMT with a very poor

microbiome mostly characterized by proteobacteria that include

the most pro-inflammatory species.

He received a first FMT of fresh preparation by endoscopy an
ileoscopy, of both ileostomic ansae. This was followed by

clinical improvement allowing, ileal anastomosis with

recanalization after 72 hours.

A month later, a second FMT of fr

performed by upper endoscopy.

en preparation was



Conclusion

During
the highest level.

Before FMT, we observed the increase of Proteobacteria while after the FMT the decrease
After 24 months from FMT, the patient showed a gut microbiota profile completely established
After the two FMT, the patient did not develop any complication.

Stool cultures did not show presence of enteropathogens, in particular the two MDR pathogens detected before FMT were ngt found.

His inflammatory disease was more easily controlled. No additional HLH flares occurred, even thoug ,ﬂﬁ/expected IL-18

remained persistently elevated



Case repori

A 5-year old boy, affected by high-risk M6 acute
GVHD (skin stage 2 and gut stage 3) 27 days after an allogeneic -

» The patient did not respond to full-dose steroid treatment, he progressed to grade IV GVHD. He was then treated w
infliximab, again without response.

» A compassionate treatment with the anti-CD26 monoclonal antibody (moAb) begelomab was started with partial responsg
Oer

» Given the severity and poor-responsiveness of GVHD, based on preliminary findings of other groups, FMT was Cow

» The parents were screened. The father was deemed ineligible for positivity to Dientamoeba fragilis ane” the mother was
chosen as the donor.
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cJLOCOCC
Bacteroides and Akkermansia
of Shannon index.
After 30 days of FMT \eillonella dispar increased, reaching the 63% of the entire cc
the consequent decline of microbial richness index.

After the third FMT the expansion of Enterobacteriaceae was observed,

After the fourth we assisted to the reduction of Enterobacteriaceae and the increase of benefy

such as Akkermansia muciniphila, Ruminococcaceae/Ruminococcus and Faecalibacterium pray

it

al
Zn.






