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Creating a session on the MICROBIOME 
is a major FIRST at ASCO 2023 !
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Nobel Prize 2011: Innate Immunity

Bruce Beutler Ralph M. SteinmanJules A. Hoffmann
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2018: Nobel Prize for the discovery of 

immune checkpoint blockade

Tasuku Honjo & James P. Allison
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EMA & FDA approvals for immune 
checkpoint inhibitors

18 Tumor indications approved in the USA

8 Tumor indications approved in Europe

8 Tumor indications with reimbursement in France
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THE MICROBIOME REGULATES THE CANCER IMMUNE 
SET POINT

Chen D. and Mellman I. Nature Jan. 2017

Belkaid Y. et al. Immunity. 2017 April 18; 46(4): 562–576
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From J. Doré, French Gut, INRAE

THE MICROBIOTA AND THE MICROBIOME: INHERITED ANF IMPRINTED BY MOTHER FROM BIRTH
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http://wordlesstech.com/2013/12/27/natural-chemical-reverse-aging/
http://wordlesstech.com/2013/12/27/natural-chemical-reverse-aging/
https://www.google.com/url?q=https://www.michaeljfox.org/understanding-parkinsons/living-with-pd/topic.php?genetics&sa=U&ei=kPwoU4SfOMO90gGP7YDYDA&ved=0CEMQ9QEwCw&sig2=HmvITl6nHBlmD4yqIYy-fA&usg=AFQjCNHbk9AYCMlJi0i4jo9sK5M8CyLCDg
https://www.google.com/url?q=https://www.michaeljfox.org/understanding-parkinsons/living-with-pd/topic.php?genetics&sa=U&ei=kPwoU4SfOMO90gGP7YDYDA&ved=0CEMQ9QEwCw&sig2=HmvITl6nHBlmD4yqIYy-fA&usg=AFQjCNHbk9AYCMlJi0i4jo9sK5M8CyLCDg
http://www.n3inc.com/blog/wp-content/uploads/2012/12/probiotic-box.jpg
http://www.n3inc.com/blog/wp-content/uploads/2012/12/probiotic-box.jpg


Nicola Segata

V. Iebba

A. Thomas

J. Doré &D. Ehrlich

METAGENOMICS OF STOOLS WORDWIDE TO DEFINE THE HEALTHY MIC



Chronic inflammatory disorders
In Western and Industrialized countries





TSM: taux standardisé du  monde

RCC: 15 000 nouveaux cas/an en France =3% totalité des cancers
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FRENCH NETWORK: RHU LUMIERE + RHU 
IMMUNOLIFE

Nicola SegataDr Valerio IEBBA, 

J. Doré &D. Ehrlich

A.M Thomas
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EUROPEAN NETWORK: ONCOBIOME
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Rationale for an impact of gut microbiota in cancer immunomodulation

GOMS: Gut, NR: non responders

Routy et al. Science 359, 91–97 (2018)

Derosa et al. Eur Urology 2020

Derosa et al. Cancer Discovery 11, 2396–2412 (2021)

Davar et al. Science 371, 595–602 (2021)

Baruch et al. Science 2021 Feb 5;371(6529):602-609. 

Routy et al. Nat. Med. 2023

Gopalakrishnan et al. Science 359, 97–103 (2018)

Mechanisms of action

• Reduce CAR-T 

cell efficacy



META-ANALYSIS: DELETERIOUS EFFECTS OF 
ANTIBIOTICS FOR THE           CLINICAL BENEFIT 
OF IMMUNE CHECKPOINT INHIBITORS.

Derosa et al. Cancer Discov. 2021 Oct;11(10):2396-2412

Routy et al; Science, Oct 27, 2017.
Median PFS ATB: 3.5 months
Median PFS No ATB: 5.2 months
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Routy et al. Science 2018

p<0.013

ATB NOT ONLY COMPROMISE THE 
EFFICACY OF

IMMUNE CHECKPOINT 
INHIBITORS

but also that of
• CAR-T CELL THERAPY 

(Smith M. et al. Nat. Med. Apr 2022, Stein-Thoeringer CK et al. 
Nat. Med. March 2023)

• HEMATOPOIETIC STEM CELL 
TRANSPLANTATION

(Peled JU et al. N. Engl. J. Med. 382, 822–834 (2020)).

ATB:antibiotics
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Gacesa et al. Nature 2022

Cancer-associated gut dysbiosis is not cancer-specificYonekura, Cancer Discovery 2022

HV=5570

Cancer=1607
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Yonekura et al. 

Cancer Discov. 2022
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Old papers describing this cancer-associated ileal atrophy
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Epithelial barrier fitness: β-adrenergic receptors signaling-mediated 

stress ileopathy
B

28

Cho

Sym

Pharmacologic

inhibition of β-AR

Propranolol: β1/2-AR blocker

Clenbuterol: β2-AR agonist

Genetic

Adrb2 knockout

A

Kokolus et al. 
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DIAGNOSIS OF INTESTINAL DYSBIOSIS paving the way to I-O 
resistance in NSCLC. 

Derosa et al. Nat. Med Feb 2022
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In urinary tract malignancies, AKK high individuals are at 
higher risk of mortality

A.
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DIAGNOSIS TOOLS FOR DYSBIOSIS TO STRATIFY & ADAPT MICROBIOTA-
CENTERED INTERVENTIONS
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THE TOPOSCORE IS BORN: DEROSA L. and IEBBA V. et al. Cell, in press

+n=245



ECOSYSTEM COMMUNITY STRUCTURAL ORGANIZATION 

AND THE DEGREE TO WHICH SUCH FORCES INTERACT IN

LONG-TERM RESPONDERS (R) OR NON-RESPONDERS (NR) 

Derosa L. and Iebba V et al. Cell, in press





DISCOVERY COHORT OF 245 NSCLC patient-derived stools

The distribution of the S score is depicted by means of Kernel density estimation (KDE). Gray zone teased apart using 
bacteria with trichotomic distribution (A. senegalensis, B. caccae, A. muciniphila)



FINAL STOOL CLASSIFICATION BASED ON THE DICHOTOMIC SIG1+ 
VERSUS SIG2+



SIG2+ PATIENTS HAVE A BETTER PFS AND OS THAN SIG1+ 
NSCLC PATIENTS.Discovery cohort N=245 but also Validation cohort

(N=254)



UROTHELIAL CANCER AND KIDNEY CANCER PATIENTS: N=216

Better PFS and overall survival in 1st or 2nd line PD1 blockade in 
SIG2+ individuals



48 hr-turn around diagnosis tool for gut dysbiosis? 
DOWNSCALING THE NUMBER OF CLINICALLY SIGNIFICANT BACTERIA PCR_TOPOSCORE

Derosa L. and Iebba V et al. Cell, in press

• To transform the 83 metagenomics-based -TOPOSCORE into

a 21 PCR-based friendly-user test

• Using the most prevalent MGS species (Park et al. 2022) as

well as reliable and robust probe sets (designed by Bio-Me)



PCR-BASED TOPOSCORE APPLIED TO MELANOMA AND

COLORECTAL CANCERS (ATEZOTRIBE TRIAL)
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SERUM

MADCAM-1: GUT IMMUNE CHECKPOINT FOR CANCER IMMUNOSURVEILLANCE
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SERUM SOLUBLE MADCAM_1 CORRELATES WITH GUT DYSBIOSIS AND PREDICTS SURVIVAL
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CAUSE-EFFECT RELATIONSHIP: IMMUNOGENIC 
COMMENSALS
CIRCUMVENT DYSBIOSIS-RELATED RESISTANCE TO PD1 
BLOCKADE

Routy et al. Nat Rev Clin Oncol. 2018 Jun;15(6):382-396. 

Anti-PD1 Ab-treated

Non responders : A, B, E, F, NSCLC pt (RECIST criteria at 3 months

Responders : C, D, H, I, NSCLC pt (RECIST criteria at 3 months

Routy et al; Science, Oct 27, 2017. Derosa L et al. Nat. Med Feb 2022

Park JS et al. Nature May 2023 
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THE FUTURE IS BRIGHT

Mercredi 3 avril 2024 46Institut Imagine
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47

FECAL MICROBIAL TRANSPLANTATION ameliorates 1L objective 
response rates (by 20%) and circumvent primary resistance to 
PD1 blockade in about 30% MM. 

EN Baruch et al. 
Science 2021 Feb 5;371(6529):602-609.
N=10 patients with anti-PD-1-refractory 
metastatic melanoma

1CR+ 2PR

D. Davar et al. 
Science 2021 Feb 5;371(6529):595-602. 

N=15 patients with anti-PD-1-refractory 
metastatic melanoma

1CR+2PR+3SD

Feces from cancer patients benefiting from aPD1 Ab

Routy et al. 
Nature Med. In press
N=20 naïve metastatic melanoma
Disease control rate = 15/20 (75%)
ORR: CR + PR =13/20 (65%)

Feces from healthy volunteers



FIRST PROOF OF CONCEPT OF THE EFFICACY OF THE 
MICROBIOTA-CENTERED THERAPEUTIC INTERVENTION: 
FMT FROM R INTO NR MELANOMA PATIENTS
Bullman S et al. Nature Cancer 2021

LUMINATE TRIAL



17e Rencontre Patients de l’Association A.R.Tu.R.
RANDOMIZED PHASE I TRIAL IN ADVANCED RCC: Clostridium butyricum MYAIRI 
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KETOGENIC DIET AND 3OH BUTYRATE OR FIBER ENRICHED DIETS : 
IMMUNE PRIMING AND SYNERGY WITH IMMUNE CHECKPOINT BLOCKADE



PREBIOTICS WITH IMMUNOSTIMULATORY PROPERTIES:
POLYPHENOL CASTALAGIN FROM CAMU-CAMU

Camu-Camu and Castalagin (Cancer Discovery, Apr 2022, 1071)
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DYSBIOSIS EPIDEMIOLOGY / DEEP COHORT MICROBIOME-REGULATING COMPOUNDS (MRC)

DISCOVERY AND VALIDATION

Dynamic metadata

biobank

Friendly-using

dysbiosis kit

(TOPOSCORE)

Discovery of 1st in class drugs

in the IO microbiome arena

AI-based machine 

learning

(Patient Hologram)

5-years 

expected

deliverables

AMBITION: Gustave Roussy ClinicObiome L. Zitvogel &   L. Der

2

Pilot study

PEACOCk
Pilot study

KETOREIN

Randomised

Phase II 

ONCOPHILA
IMMUNOLIFE, FMT
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Alves Costa Silva C. et al. Annu. Rev. Pharmacol. In press 54
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Cani PD et al. Nat Rev GastroEnterol & Hepatol 2022
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Clinical trial Phase I/IIA EVERIMMUNE

Akkermansia massiliensis
Dr B. Escudier

Pr. L. Albiges

Pr. P. Barthelemy

Pr F. Ghiringhelli

Dr S. Ladoire

Pr. L. Albiges
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CONCLUSION: the potential of the microbiome in 
cancer
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/ZITVOGEL TEAMTHANK YOU ALL P. 59
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European Society for Medical Oncology (ESMO)

Via Ginevra 4, CH-6900 Lugano

T. +41 (0)91 973 19 00

esmo@esmo.org

esmo.org

THANKS to U1015 INSERM

ONCOBIOME

SEERAVE Foundation

INRAE

AP-HP

IHU Méditerranée Infections
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R. Daillère, AG Goubet, M. Vétizou
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