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PATIENT’S JOURNEY
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VARIABILITA NELLA
RISPOSTA Al FARMACI

' " Patient group “
Drug toxic but\ T b /:mg toxic but v 3
8 * ﬁ NOT beneficial _ PAZIENTE FARMACI
I . /
[} -

beneficial
it

B e~

same prescription
Drug NOT toxic and Drug NOT toxic
NOT beneficial and beneficial

IDENTIFICARE PAZ RESPONSIVI/RESISTENTI
IDENTIFICARE CHE SVILUPPERANNO TOSSICITA
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Comorbidita

Stato funzionale:
performance status,
scala di Karnofskj

*Funzionalita di
PAZIENTE organi vitali

Stato sociale

Composizione
corporea: massa

Qrassa € Mmassa magra/

150 4

www.oncotarget.com Oncotarget, 2018, Vol. 9, (No. 39), pp: 25714-25722

Clinical Research Paper

. s . <0,0001
Lean body mass wasting and toxicity in early breast cancer P
patients receiving anthracyclines
1254
Federica Mazzuca'?, Concetta Elisa Onesti’®’, Michela Roberto'?, Marco Di
Girolamo®, Andrea Botticelli’, Paola Begini®, Lidia Strigari®, Paolo Marchetti*? and
Maurizio Muscaritoli’ Toxicity
. 100 1 < G0-G2
© G3-G4

754

skeletal muscle cross-sectional area (cm2)

50 4

0 1 2
Time

‘igure 3: Skeletal muscle cross-sectional area variation according to toxicity grade, The red line show the skeletal muscle
'SA at TO, T1 and T2 for the group of patients with GO-2 toxicities, while the blue line represent the variation of skeletal muscle CSA for
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Efficacia

Farmacologia:
Farmacocinetica
(Assorbimento,
Distribuzione,
Metabolismo,
Escrezione) e FARMACI
Farmacodinamica
(recettori target,
meccanismo d’azione,
pathway)

KProfiIo tossicologicoj
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PAZIENTE FARMACI

METABOLISMO

The Pharmacogenomics Journal (2015), 1-6 @
© 2015 Macmillan Publishers Limited  All rights reserved 1470-269X/15

www.nature.com/tpj

ORIGINAL ARTICLE

Genotype—phenotype correlations in 5-fluorouracil
metabolism: a candic =~ ~77 T T N
prediction

e RACCOMAaNdazioni
per analisi
farmacogenetiche

Ottobre 2019

CYP2D gene locus

chromosome 22

CYP2D8
(pseudog

ne)

duplicated alleles

*1x2, *2x2, *35x2

— -
functional alleles
*1, %2535

lows fiinctinn allalas

CYP19A1 Genetic Polymorphisms rs4646 and Osteoporosis

in Patients Treated with Aromatase Inhibitor-Based

Adjuvant Therapy

ki e ey i s i
CYPI9AT genotypes Q e =
Towl sample GG n=24; GT(n=15; TTin=zi  p |

| neds 533w 4229 %) value® sl
fatigue 700 1342 12632 20100 0525
Pain 23051 12(500) 9(47.4) 20000 0603 80
Hyper Cholesterolemia 204441 11(458)  8421)  1(500) 1000
Vaginal dryness 1603560 11458 4QL)  1(500) 0190 L &
NwseaGvomitng 132890 6050) 5063 2(100)  OM8 oo
Osteoporosis M@ @Sy 000 000 0001 Ostcaporosis
Sepdinubances  NG4O TGS 2008 2000 003 O s W Prosence
Cephalea S(L) 1(42)  4@L) 0000 0255 Al W Abseres
Cutaneous rash S() 3028 2008 000 1000
Diamhoes SOL) 263 2008 1(00) 0333 ol
Ancrexia SO 2683 3058 000 0717
HyperTrigygeridemia 4089 2083 20050 000 1000 0F
Dysthyroidism 49 A067) 000 0000 0260 ol
Gl auared. Fshers mact st
Hyper 200 mo/dL ypes ok

GG Gi i




PAZIENTE FARMACI

INTERAZIONE DEI
FARMACI

Drug Interaction

©

Medical

Supplement Condition

|
Possible Effects

i
Decrease Action Increase Action Cause Adverse
of Drug(s) of Drug(s) Effects




COMORBIDITA E POLIFARMACOTERAPIA

- 2/3 degli anziani >65aa
assume 1 o piu farmaci
al giorno

* Glianziani >70 aa
assumono 3 o piu
farmaci al giorno

« Glianziani
istituzionalizzati
assumonoda4as8
farmaci al giorno
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DrugPIN ® &*’
PATIENT INFO . PATIENT INFO Last Verslon:  20/12/2008 Total Score: 54%
Internal Patient 1D 345
Add Drugs Q Add Thetageutic Class Q
Patiant synonym
el Drug Effsctive Classe Dose Alernative Seore Lagt Irraplacoable Cancal
Nama Ingredient Ternpeutica s Mona Change (No Alternative)
Date of birth Patient height Patient weight
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toat, Eatly Uses of Horbal Anesthatics.
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Presentazione del progetto di ricerca:
Carta d’identita del Paziente
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AGISCE SUL CICLO CELLULARE

AGENTS BINDING MICROTUBULE

1O DNA
[Stop DINA synthesis|
u1ly|-ul&ng agants, anti-
tumour onliblolics, —
platinum compounds,
miscetlanecys others

[Stop cells making components
neaded lo separate)
Vinca olkaloids [vinblastine,
vincristine, vinorelbine),
docetaxol, poclitaxel

SIAMO PARTITI
CON LA
CHEMIOTERAPIA

M phase

Cell division

ANTEMETABOUTES
(Stop cells moking he Bulding blocks of DNA)
metholrexate, azathioprine, 6-MP, 616G, 5FU

But are they able to discriminate between cancer
cells and normal cells?



DOBBIAMO CONOSCERE LE MUTAZIONL...

a ERBB2 amp
METamp (09%) RIT1
(2.2%) | P (2.2%)

HRAS (0 4%) NF1

NRAS (0.4%) _
RET fusion (0 9%) \ 8.3%
MAP2K1 {U 9%
ALK fusion ( 13%).___*_“

ROS1 fusion (1.7%) —
ERBB2 (1.7%) —

None

MET ex14 & 43%

BRAF 7
11.3%

EGFR

Adenocarcinoma

FGFR1 amp
| FGFR2/FGF
R3 mut

N DDR2 mut

PIK3CA mut

PDGFRA
amp

ERBB2 amp

EGFR amp

Squamous Cell
carcinoma



PROFILAZIONE MOLECOLARE

lJ FOUNDATIOMNONE®LIGQUID CDx

ABOUT THE TEET | cromncatioml e

1 ik i,
b televant genomic

Liguid T4 ix & nect e

neratiom

Ay
(Al

reulatimg €

raerring LS

o

REPORT DATE

27 Jan 2021

PATIENT

03-2021-00033917, 1T

PATIENT

MEDICAL FACILITY 1D 320541
PATHOLOGIST Mot Provided

SPECIMEN

SPECIMEN ID & 17171958

SPECIMEN TYPE Blood

DATE OF COLLECTION 15 fanuary 2001
SPECIMEN RECEIVED 18 lamuary 2021

Genomic Signatures

Microsatellite status - M5I1-High

DRDERED TEST #

ORD-0997078-M

Blood Tumor Mutational Burden - 37 Muts/Mb
Tumor Fraction - Cannot Be Determined

Gene Alterations

For o complete lsl of the genes otsaped, please nefer 1o the Apperdiv.

BRCAZ N2556fs"10

ERBEZ VB42|

FBXWT R278

PIK3CA RBBO)

PTEN K267{5*9

ARID1A P225f=*175, D1850f=*33
KRAS G13D

RNF43 G&59fz*41, RT13*

SUFU P24fs*T2

CDH1 AB34V

CDKMNZA/B pl&IMK4da splice site
151-1G=>T and p14ARF splice site

194-1G=>T, p16IMNK4a REO* and
pl4ARF Po4L

FGF23 R1760)
MAP3IK13 RATEW
MLL2 P2354f=*30
MSHS E1272fs*3
OKI K134fs*14
SETD2 R2094fs*53
SRC ES2TK
TGFBR2 K128f="3
TP53 R273C

12 Therzpies Approved in the EU
0 Theraples with Lack of Response

58 Clinical Trials



Molecular Tumor
Board

From a standard pre-defined therapy
to a personalized treatment

ONCOLOGO, BIOLOGO MOLECOLARE,
IMMUNOLOGO, ANATOMOPATOLOGO,
GENETISTA, FARMACOLOGO...




Study Design:

The ROME trial from histology to target: the road to personalize

target therapy and immunotherapy

At least 1280 advanced/metastatic cancer PTS screened:
320 NSCLC, 320 Breast, 320 mGl non CRC, 320 Others

Gene expression profile with
MNanostring 10360 panel and
NanoString PanCancer Immune

Actionable mutation not previously
identified with standard D = Qut of
protocol and SoC

Screening Phase

Malecular Profiling with Foundation One an biopsy and
with Foundation ACT on biood

i B

panel

No Identification of molecular
target = Out of Protocol and
Sol

&
Identification of Molecular target ‘ TMB/MSI

384 pts: 96 mBC; 96 mGl; 96 LC and 96 Other

Investigator choice therapy =

SoC Sl sonivinrs (R

Targeted therapy according to mutational status

and
Virtual Tumor Board

5

M

Progression of Disease: Molecular Profiling on blood with Foundation ACT |

<

4

and

Targeted therapy according to mutational status

Virtual Tumor Board

[Rescue Treatment Phase)

investigator choice therapy = SoC

41 CENTERS IN ITALY



ONCOTYPE DX :

' Oncotype DX’ in Node Negative BC

Paik , JCO 2006

DO PO L’ I NTE RVE NTO C H I R U RG I Co « NSABP B-20 :ER+, NO, CT (CMF regimen); 651pts (227 TAM /424 TAM+CT)

e High RS (2 31): benefited from CT (RR 0.26 (95% Cl, 0.13 -0.53), relative risk
reduction in 10 yrs 27.6% (SE 8.0%))

* Low RS (< 18) no significant benefit from CT (RR 1.31 (95% Cl, 0.46 — 3.78),
relative risk reduction in 10 yrs -1.1% (SE 2.2%))

QUALE & ILRISCHIO CHETORNILA |, __ __ L
MALATTIA ? S ] Tl

$ = |
CHEMIO O NON CHEMIO?

Absolute Increase in Proportion DRF at 10 Years (mean + SE)

Cardoso at 2016 ASCO
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UMM“NOTHIIHHP"

Using thé.Bady To Fight Cancer

h



Priming and activation

Anti-CTLA4 @

Anti-CD137 (agonist)
Anti-OX40 (agonist)
Anti-CD27 (agonist)
IL-2
IL-12

Cancer antigen

prasantabion ®
Vaccines

IFN-

GM-CS5F

Anti-CD40 (agonist)
TLR agonists

S0

CICLO CANCRO-IMMUNITa

Trafficking of
4 T cells o tumors

= Infiltration of T cells
2 @ into tumors

Anti-VEGF

Recognition of
@ cancer cells by T calls

CARs

Killing of cancer cells

@ 7) antipo1
Release of Anti-PD-1
cancer cell antigens IDO inhibitors
Chemotherapy

Radiation therapy

Targeted therapy

NON TUTTI |
PAZIENTI
RISPONDONO



__CARTA DI IDENTITA IMMUNOLOGICA

A Cumulative TOX 0 B Cumulative TOX 1

First habes IL10, MIP-1 bata Frst hub: IL10

Second huba: GMCSF Second huba: GMCSF, TNFalpha
32 nodes

33 nodes
187 =dges

. .
o =
5 =
Tty . \
- ek

I ] ¢ J /

- - il = w
P cor

Missing nodes! IL8, CTLA-&

-0.9 Caorrelation value 0.4

0.6 Correlation waluse 0.9
E
Degres ® gatiiflammatony crtakiaes +  Threshosd correlation = 85 th percentile (0.6) Dagres : Antl-eifaminatony oyl okl nes
. Qe : ‘ro-mflammatacy chemakenes . So.p‘]‘:r:v?:swmlatim . ® - =
20 L w e 2 W1

Botticelli, Zizzari,Nuti, Marchetti. FRONTIERS IN IMMUNOLOGY
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CHI e IL MICROBIOTA ?

e j/ sz BATTERI EALTRI MICROORGANISMI

e A . .
A dali (fungi, protozoa, viruses)
B % %5 "
/ ; pl»‘ 4

NEL CORPO SONO STIMATI 10 VOLTE Piu
BATTERI CHE CELLULE UMANE ( 10 1#)

300-500 SPECIE (main phyla: Firmicutes,
Bacteroidetes, Actinobacteria,
Proteobacteria)




M UTUALISM 0 D E I_ detta anche simbiosi mutualistica, che comportz:

un VANTAGGIO RECIPROCO per gli individui

MICROBIOTA )

L o _ _ REVIEWS
il microbiota intestinale interagendo con cellule
intestinali epiteliali e stromali : Locsecisot sysemic eecsof

* Translocation of bacteria or
bacterial products and toxins

* Metabolites (e.g. small and
medium chain fatty acids.
choline derivatives, secondary

——+  bile acids, vitamins, hormones —
and nutrients)

* Innate and adaptive immune
cell migration

* Cytokines

v’ regola le funzioni di barriera,

v modula l'immunita,
v'|'omeostasi immunitaria delle mucose,

. . . . . W * Endocrine (cortisol) and neural
v'previene l'infestazione da parte di agenti patogeni, g and sneric narvous
v'Trasforma le fibre alimentari, /\

= g 5 - = :Nunt:ieer;tisag?irr‘li‘::s :Me!aboli?cm behavioura cogni
v'sintetizza le vitamine, T Wetabolamof e ad i sy Sl
" A " -gg . P::m::l‘:tion of carbohydrates : ﬁf:ﬁ::mmmmmﬁuﬁnfmﬁ
v metabolizza gli ormoni £E e engmenis e
* Mucosal immunity * Inflammation and immunity
v'promuove |'ematopoiesi del midollo osseo ¥ cotoousyboiane SO ——RPIN -
¢ _E * Autoimmunity: CNS, eye and joints
z‘.é_ ‘i : ggun;alcohoiic steatohepatitis

Roy, 2017



IL MICROBIOTA METABOLIZZA FARMACI

Roy, 2017



P O SS I A M 0 €. Wlsh ef al { FERS Lesters 588 (2014) 4120-4130
MODULARLO

-3

e tean STOOL e
————

@ 2 -8 hours 1to 2 times per day

200-250g 100-150¢

2.000 keal [ > 50 — 100 keal

> 1.700 kcal absorbed

Protein 2—10 g/day | 40 keal
Fat  2-5 gfday [ 45keal
Fibre 20 g/day | 40 keal

10 keal

Nutrient flow across the ileocecal valve™| Carb 1-5 g/day] 20 keal
*Glycoprot 2.5 g/day

ca. 155 keal

Fig 2: Selected gastrointestinal functions and parameters known to affect stool sample mass and composition as well as
substrate flow across the ileoceacal valve for metabolic use by the microbiota (for details see text).

Faecal Microbiota
Transplant

Antimicrobials

""*:-—-:""

Flg. 1. Potential strategies for manipulation of the gur micrsbiota,




IL MICROBIOTA SI ASSOCIA A TIPI DIVERSI DI NEOPLASIA

Mini-Review

Gut Microbiota and Colorectal Cancer

Tooth surface

Streptococcus mutans,

Actinomyces,
Eubacternum,

Peplostrepptococcus

Tonsil

Streptococcus viridans,
Neisseria species,
Haemophilus influenzae,
coagulase-negative
Staphylococci

Tongue

Veillonella atypica,
Porphyronas gingivalis,
Selenomonas species,
Actinobacillus
actinomycetemcomitans.
Prevotella intermedia,
Capnocytophaga species,
Streptococcus faecalis,
Eikenelia corrodens

Gingival crevice d
Fusobacterium,

Prevotella,

Porphyromonas

Oropharyngeal region
Streptococcus salivarius,
Streptococcus mutans,
Streptococcus anginosus,
Streptococcus pyogenes,
Streptococcus pneumoniae,
Haemophilus influenza,
Haemophilus parainfiuenzae

Dental plaque

Actinomyces, Rothia, Kocuria,
Arsenicicoccus, Microbacterium,

Propionibactenum,
Mycobacterium, Dietzia. Turicella,
Corynebacterium,
Bifidobacterium, Scardovia,
Parascardovia

The Intestinal Microbiome and Estrogen
Receptor-Positive Female Breast Cancer

Maryann Kwa, Claudia S. Plottel, Martin J. Blaser, Sylvia Adams

M, Kwa etal | Fof10
Ovaries, Adrenal Glands, Urinary
Adipose Tissue, Other Organs ' Excretion of
l' Conjugated
Estrogens

CIRCULATING ESTROGENS
IN BLODDETREAM

[ ]

: i
: Conjugated
’ — Estrogens

| Enterohepatic
I Circulation |
Intestinal Fecal
Reabsorption of Excretion of
Deconjugated LEVELS/ACTIVITY OF Conjugated
Estrogens DECONJUGATING BACTERIA Estrogens

From Breast Cancer to Antimicrobial:
Combating Extremely Resistant Gram-Negative Yu, Gastrointestinal Tumor 2015
“Superbugs” Using Novel Combinations of Polymyxin B Routy, 2017
with Selective Estrogen Receptor Modulators Kwa, J Natl Cancer Inst 2016



BRIEF COMMUNICATION

nature,, .
medicine

https://doi.org/10.1038/541591-018-0238-9

NUOVE FRONTIERE

Fecal microbiota transplantation for refractory
immune checkpoint inhibitor-associated colitis

Pre-FMT Post-FMT
(Day—-13) (Day 35)

Diagnosis

Pre-existing
microbiome

FMT product|

CD4 | -
Following steroids and :
2 doses infliximab and
1 dose vedolizumab

cDs

Post-FMT

FoxP3 I

e
Pre-FMT1 Post-FMT1
(Day —174) (Day 46)
Diagnosis
Following steroids and
2 doses inﬂixir.nab and =
4 doses vedolizumab cD4 | -
Post-FMT1 - R S
Figure 1. The Challenge of Optimizing FMT ey :
Venn diagram highlighting the intersecting challenges of FMT as a therapy. -
Post-FMT2 FoPd [ 250y >

Cell Host & Microbe 27, February 12,2020 171
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PREVENZIONE PERSONALIZZATA

LU FUULULE) LU LUZ) ELLPUDTURILIDD  AUVALILE ALLESY PUULBIEU UL 7 INUVELUUEL ZUL

Personalized prevention in oncology: integrating the Modificare il modificabile
current approaches for the benefit of population Ecco alcuni dei fattori di rischio modificabili per il tumore al seno, ovvero
health aspetti sui quali & possibile agire per ridurre la probabilita di ammalarsi:

1. Sedenterieta: |'esercizio aiuta a ridurre il rischio;

g SV| I u ppa re nuove metOd|Che e tecn0|og|e 2. Sovrappeso / obesita: i chili in eccesso aumentano sempre il rischio;
per lo screeni ng e d iagnOSi precoce 3.  Ormoni: alcune forme di terapia ormonale sostitutiva possono
(approccio integrato di immagini, tessuti, aumentare il rischio;

o

Storia riproduttiva; il rischio & pit elevato nelle donne che non hanno

Biomarcatori e intelligenza artificiale)

figli, hanno partorito dopo i 30 anni e non hanno allattato al seno;

5. Consumo di alcol: per ridurre il rischio meglio evitare di consumare

* sviluppare marcatori precoci R



INTEGRATIVE PROFILE
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