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Come da nuova regolamentazione della Commissione Nazionale per la Formazione Continua del Ministero della Salute, é richiesta la
trasparenza delle fonti di finanziamento e dei rapporti con soggetti portatori di interessi commerciali in campo sanitario.

DICHIARAZIONE

» Posizione di dipendente in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

+ Consulenza ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

* Fondi per la ricerca da aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

+ Partecipazione ad Advisory Board (NIENTE DA DICHIARARE)

+ Titolarita di brevetti in compartecipazione ad aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)
+ Partecipazioni azionarie in aziende con interessi commerciali in campo sanitario (NIENTE DA DICHIARARE)

+ Altro
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The unique case of gynecological cancers

Estroboloma
Gastrointestinal Tract

diverse microorganisms

- Firmicutes and Bacteroidetes
~90% of the gut microbiota
Lactobacillus, Clostridium,

= Abundant ecosystem of highly
Enterococcus, Dialister,

Ruminicoccus (Firmicutes) & x\_ﬂ/ =
Bacteroides, Alistipes, Prevotella = Female Reproductive Tract
(Bacteroides) ‘ Z)

] Upper: Uterus, fallopian tubes, ovaries
= - Sparsely colonized in healthy women

L A
Gut-vaglna B \ J L?vler:h:ﬁr:wm: low microbial
microbiome axis &

diversity and abundant in
Lactobacillus species

= Numerous community state types
(CSTs) exist which are associated

with disease states

)20 Cleveland Clinic

F that the F P Tract and Gut Microbiota I

- Host: Race, obesity, age, menopausal status, pregnancy,
altered immune response

+ Behavioral: Diet, exercise, sexual activity, STis
- Environmental: Medications (including antibiotics), geography

Chambers LM, Curr Oncol Rep 2021
BOLOG NA, 27'29 OTTOBRE 2023 @ Associazione Italiana
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Microbioma of female reproductive tract

Vagino-cervical M @ Uterine

v Not sterile

Low pH

Lactobacillus spp. E> > Lactic Acid v Limited in healthy women
< Pathogens

v" Colonization through vaginal
ascension and/orvhematogenous

spread
Gardnerella
Atopobium v’ Acinetobacter, Pseudomonas,
Prevotella E> Bacterial Vaginosis Cloacibacterium more frequent

Megashera
Snethia
Chambers LM, Curr Oncol Rep 2021
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«Onco»bioma: microbiota and carcinogenesis
Mechanisms

Pro-carcinogenic state through:
- altered host immune response
- changes in hormone metabolism

-modulation of the cell cycle and apoptosis (elicit DNA damage
directly and not)

- upregulation of oncogenic pathways

BOLOGNA, 27-29 OTTOBRE 2023

PALAZZO DEI CONGRESSI



XXXIII CONGRESSO NAZIONALE AIRO

AIRC2(23 T

Intraepitelial cervical neoplasia and Vaginal Microbioma
A g % B
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PC2 (9.1%)

Lowest Lactobacillus

Highest Lactobacillus

PC1 (83.5%)

Mitra A, Scient Rep 2015
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ART|CLE N Check for updates |

OPEN a
The vaginal microbiota associates with the i
regression of untreated cervical intraepithelial :y*'
neoplasia 2 lesions

Anita Mitra® 2, David A. Maclntyre® "3, George Ntritsos?, Ann Smith®, Konstantinos K. Tsilidis#®,
Julian R. Marchesi37-8, Phillip R. Bennett"2:3, Anna-Barbara Moscicki®'° & Maria Kyrgiou@ 1210
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3 Lactobacillus-deplete [ v: Gonus_cther

3 Lactobacillus-dominant mm w: Family_other

BOLOG NA, 27'29 OTTOBRE 2023 @ Associazione Italiana

Radioterapia e Oncologia clinica 8

PALAZZO DEI CONGRESSI




XXXIII CONGRESSO NAZIONALE AIRO

AIRC2(23

Endometrial Cancer and GU Microbioma

Lower Tract
T 3‘--“ Risk of endometrial cancer >
" — 4.5, especially if associated
Zoa -93%
" with low vagina PH
w.-
S . Hokenstad A, Genom Med 2016

BOLOGNA, 27-29 OTTOBRE 2023
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Ovarian Cancer and Upper GU Microbioma

Increased proteobacteria and 5, B . .
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Zhou B, Sci Rep 2019

BO LOG NA 5 2 7'29 OTTO B RE 2023 Associazione Italiana

PALAZZO DEI CONGRESSI Radioterapia e Oncologia clinica ()



XXXIII CONGRESSO NAZIONALE AIRO

AIRCC23 T

LA cervical cancer standard treatment

Weeks 1 2 3 4 5 6 7 8 AS RO
*CSTFD 10 Gy
eBRT | I B B O TARGETING CANCER CARE
f

BT
i1l European Society o

Visualization CT/MRT

Cisplatin 40 mg/m? Gynaecological Oncology

¢t B HEAD

ESTRO

ASCE o oo

& ONCOLOGY
American Society of
Clinical Oncology
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Chemoradiation changes individual microbioma

A. e P=0.007 I & . .
*raou Gut microbioma
I“P-v).oml
12
g Predicted values of Observed.0TUs
b o) 140~
[
g |
b — — @
2 e 20+
O | - ’c‘:; ‘ BaselineOTUs
8 100 ﬁ HIGH
§ 3 Low
o
0 4. — ) T ———
B'aseline Wt‘aek 1 Weék 3 W;aek 5 { H 3 3 4
Tlm e Weeks

Greater reduction in patients with higher

<< Diversity
baseline diversity

El Alam M, Plos One 2021
BOLOG NA, 27'29 OTTOBRE 2023 @ Associazione Italiana
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Chemoradiation changes individual microbioma

A B
8L ‘ DURING RT-CT
° —60 -4.8 -3.6 24 -1.2 00 12 24 36 48 60
Al >> Proteobacteria
<< Clostridiales
D I Baseline [ Weekl2 AFTER RT-CT
! : ‘ E ertl!mel aceae*1 ‘ : 1 1
e v Clostridiales and Bacteroides
: : selenomonadales [ NG
G — e —— returned normal
_imoﬂa.es ‘ v' Bacteroides increased
6.0 48 -3.6 -2.4 =12 0.0 12 24 36 48 60 El Alam M, Plos One 2021
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Chemoradiation changes individual microbioma
DURING RT-CT

Cervical microbioma
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<< Bacterial load

No changes in diversity (alpha and beta)

Tsakmaklis A, Int J Gynecol Cancer 2019
BOLOG NA, 27'29 OTTOBRE 2023 R Associazione Italiana
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LA cervical cancer standard treatment

Weeks 1 2 3 4 5 6 7 8

*CSTFD 10 Gy

EsRT [N N I I ()
B i nn

Visualization CT/MRT
Cisplatin 40 mg/m?
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Microbiota associated endothelial
radiosensitivity

BOLOGNA, 27-29 OTTOBRE 2023
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Microbioma and toxicity
Radiation Enteritis (RE)
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Microbioma and toxicity
Radiation Enteritis (RE)
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EPIC Total Score

Microbioma and toxicity

Shannon Shannon
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relative abundance

Microbioma and toxicity
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Gut microbiome diversity is an independent
predictor of survival in cervical cancer patients
receiving chemoradiation

a b -

Bl longTerm WM ShortTerm EEm LongTerm gps‘“’“bac‘e(a R
opacte!
! Bl ShortTerm v“\@““’

Escherichia_Shigella
Enterobacteriaceae
Enterobacteriales
Campylobacterales
Campylobacteria
Campylobacteraceae
Epsilonbacteraeota
Campylobacter
Bacilli

Lactobacillus
Lactobacillaceae
Pasteurellaceae
Pasteurellales

Haemophilus

Veillonella
Tyzzerella_4

Dialister

Porphyromonadaceae

Porphyromonas
|

=4 =3 =2 =l 1 2 3
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o
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w
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PALAZZO DEI CONGRESSI

communications
biology

a: Porphyromonas

b: Porphyromonadaceae
c: Campylobacter

d: Campylobacteraceae
e: Campylobacterales
f: Lactobacillus

g: Lactobacillaceae

h: Tyzzerella_4

i: Dialister

j: Veillonella

k: Escherichia_Shigella
I: Enterobacteriaceae
m: Enterobacteriales

n: Haemophilus

o: Pasteurellaceae

p: Pasteurellales

Sims TT, 2021
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Gut microbiome diversity is an independent
predictor of survival in cervical cancer patients
receiving chemoradiation

b

Survival Probability
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C Overall Survival

Survival Probability

075

Stratified by Baseline Alpha Diversity (Shannon)
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biology
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CLINICAL
RESEARCH
TRANSLATION TRANSLATION
From basic science to Of new knowledge
human studies into clinical practice

BOLOG NA, 27'29 OTTOBRE 2023 @ Associazione Italiana
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(PFS experimental arm: 67.8
vs57.3, HRO.7, p=0.002)

BOLOGNA, 27-29 OTTOBRE 2023
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R

Microbioma
diversity

/\

Improved
Outcome

<<Toxicity

- BIOMARKER
- TARGET

BOLOGNA, 27-29 OTTOBRE 2023
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Modulating microbioma

«live microorganisms that, when administered
in adequate amounts confer a health benefit

1 L ’®\—
on the host» {%\ Y W i
Bo *

S

Lactobacillu Bifidobacterium Propionibacterium Bulgaricus
/ . & '
REAN ASP, ’
I soY ARAGUS

\/
N4

o «1ndigestible carbohydrates which promote the growth
PresloTICS - : :
\, of healthy bacteria already present in the body»
'Q 4 ( ) iealthy don
Ay S 43% Z RN FMT via upper T with microbia Idy sbios
BREAD Oke gastrointestinal route
i "gastrcjscopy oral capfule e
. . w " Vaginal mlcrobloma S B O j. =
Fecal microbioma trasplant  *¢ e
S — trasplant 1
BOLOGNA, 27-29 OTTOBRE 2023
PALAZZO DEI CONGRESSI
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‘ To reduce toxicity
PROBIOTICS PREBIOTICS FMT

~ RI%—, : : In a 5 patients pilot study 3
s 1) e — ' v High fibre diet may decrease 0P P 4
.. . patients responded to FMT
- toxicity and associated symptoms (reduction of endoscopic
Lt |7 ibre i
I ot v'Fibre intake reduced the frequency P
. mucosal damage); the
Interruption of radiotherapy due t 10.7% Of dlarrhoea
pim f ity ucto | .. : benefit was temporary
e N v/ Inuline improved stool consistency
0%  20% 40%  60%  80%  100% Wedlake L, Am J Clin Nutr 2017 Ding X, Radioth Oncol 2020
DPlacebo group  WProbiotic group Deleemans JM, Integr Cancer Ther 2021
Garcia Peris P, Eur J Clin Nutr 2016

*=p <005, =p <01

Linn YH, Probiotics Antimicro 2019
Delia P. World J Gastroenterol 2007

BOLOG NA, 27'29 OTTOBRE 2023 @ Associazione Italiana
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...to enhance tumor response

<‘ Dietary fibre -

v Butyrate showed
- anticancer effects

Metabolites
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Eaton SE, British J of Cancer 2022 Park M Int J Oncol 2020
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Gut diversity improves

PFS in advanced
melanoma patients
== High .
— Intormediate undergoing ICIs
- Low
1.0+
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..to enhance immune- response

Cour

D-14 — D-7 DO D21 —_— D28
/_\ BP melanoma cell
FMT from R/NR injection (s.c) anti-PD-L1
human donor l (P)
germ free (PO) colonized by 250-500mm3
donor microbiota tumor

FMT from Responders

donor in mice obtained '.l‘.' "
. 11

regression of tumor

NR R

FMT source

Tumor size (fold change)
= I

Gopalakrishnan V 2018
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...to Improve microenvironment

e
During CCRT a :
suppression of T- ’ :

cell immunity has ¢ b

been documented R e ‘
5 9 . N o s a3, ooun | BRESCAR vy oo |
§ © “ R
) Z zaazain Li et al IJBROP 2021
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Gut diversity and increased tumor infiltration of lymphocytes in cervical cancer patients

P value”

CD4+ Ki.67+ at T4  0.004%
CD4+ CD69+ at T3 0.004%
CD4+ PD1+ at T3 0.0367*
CD4+ CTLA4+ at T3 0.057
CD4+ —

Sims TT, 2021

BOLOGNA, 27-29 OTTOBRE 2023
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Conclusions

Microbioma plays a major role in treatment of gynecological cancer
Alpha diversity showed to be related to toxicity and to response to
treatment

Microbioma focused research should be increased but:

- longitudinal data

- explore mechanism

- metagenomics and metabolomics to better define microbioma

BOLOG NA, 27'29 OTTOBRE 2023 @ Associazione Italiana
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