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A story of MOSAIC 

Palazzo Massimo – National Roman Museum (I sec A.D.), Rome 



Genomic markers in mCRC 

• BRAF V600E occurs in 8-12% of patients with a 
mCRC 
 

• BRAF V600E are associated with resistance to 
anti-EGFRs 
 

• BRAF mutations were observed in 34.6% of 
patients with MSI tumours, whereas among 
BRAF-mt tumours 21.2% showed MSI 
 

• Patients that are right-sided primary, female 
and mucinous had an 81% chance to bear 
a BRAF V600E-mutant tumour 

Taieb et al, BJC 2019 
Seymur et al, Lancet Oncol 2013 

Pietrantonio et al, Eur J Cancer 2015 
Venderbosch et al, Clin Cancer Res 2014 

Loupakis et al, Bjc 2016 



How to target BRAF? 



Triplet therapy 

ENCO + BINI + CETUX 

n = 205 

Doublet therapy 

ENCO + CETUX 

n = 205 

Control arm 

FOLFIRI + CETUX, or 

irinotecan + CETUX 

n = 205 

R 

1:1:1 

Phase 3 

A separate Safety Lead-in cohort of n=7 

in Japan was enrolled subsequently.  

Results will be reported at a later time. 

BEACON: Study Design 

Primary  

Endpoints: 

OS  
(All randomized Pts) 

Randomization was stratified by ECOG PS (0 vs. 1), prior use of irinotecan (yes vs. no), and cetuximab source (US-licensed vs. EU-approved).  

Patients with BRAFV600E  mCRC with disease progression after 1 or 2 prior regimens; ECOG PS of 0 or 1;  

and no prior treatment with any RAF inhibitor, MEK inhibitor, or EGFR inhibitor 

Triplet vs Control 

Secondary Endpoints:  Doublet vs Control and Triplet vs Doublet - OS & ORR, PFS, Safety 

QOL Assessments: EORTC QOL Questionnaire (QLQ C30), Functional Assessment of Cancer Therapy Colon 

Cancer, EuroQol 5D5L, and Patient Global Impression of Change). 

OS analysis conducted in all patients; ORR analysis conducted in the first 331 randomized patients. 

ORR –  

Blinded Central 

Review 
(1st 331 randomized Pts) 

ENCO + BINI + CETUX 
N = 30 

 
 

Encorafenib 300 mg PO daily  

Binimetinib 45 mg PO bid 

Cetuximab standard weekly 

dosing 

Safety Lead-in  

Van Cutsem et al, J Clin Oncol 2019 



Results 

Triplet vs Control 

ORR 26% (95% CI 18-35) 

Progression Free Survival        Overall Survival 

Kopetz S. et al, NEJM 2019 



Results 

Doublet vs Control 

ORR 20% (95% CI 13-29) 

Progression Free Survival Overall Survival 

Kopetz S. et al, NEJM 2019 



Results: ORR 

Doublet vs Control 

Tabernero J. et al, ESMO 2019 



What’s New? 



ENCORAFENIB  

BINIMETINIB 

CETUXIMAB 

ENCORAFENIB 

CETUXIMAB 

TRIPLET vs DOUBLET 



Overall Survival: Triplet vs Doublet (All Randomized Patients) 

Median Follow up:  

7.8 Months 

HR (95% CI): 0.79 (0.59-1.06) 
 

Median OS in months (95% CI) 

Triplet 

9.0 (8.0-11.4) 

Doublet 

8.4 (7.5-11.0) 

Doublet 

Triplet 

Tabernero J. et al, ESMO 2019 



Overall Survival: Triplet vs Doublet  

Tabernero J. et al, ESMO 2019 



Results: RR 

Doublet vs Control 

ORR 20% vs 26% 

Kopetz S. et al, NEJM 2019 



Safety Results 

Doublet vs Control 
Adverse events of grade 3 or higher were observed in 58% of patients in the triplet-therapy group, in 50% in 

the doublet-therapy group, and in 61% in the control group.  

Tabernero J. et al, ESMO 2019 



Safety Results 

Doublet vs Control 

Tabernero J. et al, ESMO 2019 



Safety Results 

Doublet vs Control 



Recapping & Consideration 

 

 

• Data suggest that the Triplet (Encorafenib+Binimetinib+Cetuximab) vs the Doublet 
(Encorafenib+Cetuximab) has some improved efficacy with a modest increase in toxicity 
and no detrimental effect in QoL 
 

• The Triplet will become the new standard in previously treated mCRC BRAFV600E mut pts  
 

• Probably we need a deeper insight on: 
• MSI-H Pts 
• BM1 and BM2 

ANYWAY 

 
The «story» of BEACON represents a good example of  

«bench to bedside» 
 

 



BRAF inhibition in first-line or with immunotherapy 

http://clinicaltrials.gov * anti-PD-1 monoclonal antibody [PDR-001] 

Study 
Phase N pts Line of therapy 

Microsatellite 

status  
Drugs 

Primary 

endpoint 
Country 

NCT03693170 

Anchor-CRC 
II 90 previously untreated unselected 

Encorafenib 

Binimetinib 

Cetuximab 

ORR USA 

NCT03668431 II 25 
previously untreated 

and treated 
unselected 

Dabrafenib 

Trametinib 

Spartalizumab* 

ORR and 

safety 
USA 

NCT04017650 I/II 38 
previously treated 

(at least one therapy 

before) 

MSS/pMMR 

Encorafenib 

Cetuximab 

Nivolumab 

ORR and 

safety 

NCT04044430 I/II 38 
previously treated 

(at least one therapy 

before) 

MSS/pMMR 

Encorafenib  

Binimetinib 

Nivolumab 

ORR and 

safety 

Courtesy of Prof. A. Falcone 



Modify from C. Antoniotti 

Genomic markers in mCRC 



Immunotherapy: BACCI Trial 

Stratification factors: 

ECOG PS 

RAS Status 

R 
2:1 

133 mCRC pts 

PD to standard CT 

Capecitabine + bev 

+ placebo 

Capecitabine + bev 

+ atezolizumab 

Phase II  

Dosage: 

• Capecitabine 850 or 1000 mg/m² d1-14 

• Bevacizumab 7.5 mg/kg  d1 

• Atezolizumab 1200 mg d1  

Cycle Length: d1 in 21 day cycles. 

Primary End-Point: 

• Progression free survival (PFS)  

Secondary End-Point: 

• Overall survival (OS) 

• Safety/tolerability. 



BACCI TRIAL: PFS & OS 

Mettu B et al, ESMO 2019 



BACCI TRIAL: Overall Response Rate 

P=.05 

Mettu B et al, ESMO 2019 



BACCI Trial: The Role of Microsatellite 

Mettu B et al, ESMO 2019 



IMMUNOTHERAPY: Lefitolimod 

Mettu N. et al, ESMO 2019 



Chen et al, Immunity 2013 

Wittig et al, Crit Rev Hemat and Oncol 2015 

Lefitolimod: attractive new mechanism of action 

DNA-based TLR9 agonist 
Positive regulator of innate and 

adaptive immune response 



IMPALA Trial: Overall Survival Results 

Mettu N. et al, ESMO 2019 



IMPALA study: PFS– secondary endpoint 

PFS on study (Time to second progression) PFS in maintenance (Time to first progression) 

Mettu N. et al, ESMO 2019 
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1.5 fold

1.0-fold

Assessment of pharmacodynamic parameters: 

 Activation of CD169+ monocytes and IP-10 chemokine  

in patients treated with lefitolimod  

 Analysis of peripheral blood samples 
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 Pharmacodynamic data confirm the immunological mode-of-action  

        of lefitolimod 

Assessment of continuous immune activation: 

 Activation of CD169+ monocytes 

 Analysis of peripheral blood samples 

 Samples taken over course of study 

 No decrease of immune activation during the study 
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… however immunological effects are observed 

Courtesy of Prof. A. Falcone 



We do not have to give-up to study immunotherapy in MCRC: some ongoing studies 

Phase II AtezoTRIBE study (GONO group PI: Cremolini) Phase II MAYA study (INT Milan PI: Pietrantonio) 

http://clinicaltrials.gov 



Genomic markers in mCRC 

Courtesy of C. Antoniotti 



Genomic markers in mCRC 

What guidelines recommend to test The most updated molecular puzzle 

Modify from C. Antoniotti 



Sartore Bianchi et al, Lancet Oncology 2016 

Trastuzumab + 

Lapatinib 

HER-2+  

mCRC pts 

Trastuzumab + 

Pertuzumab 

HERACLES TRIAL MyPATHWAY TRIAL 

Hainsworth et al, J Clin Oncol 2018 

ORR
30% 

ORR
38% 

HER2: a successful story 

Prevalence: ≈2-5% 



HER-2: ESMO 2019 

Sartore-Bianchi A. et al. ESMO 2019 

Nakamura Y. et al, ESMO 2019 

Strickler J.H. et al., ESMO 2019 



ESMO 2019: HER-2 

HERACLES-B 

n=30 

TRIUMPH 

n=19 

MONTANIEER 

n=26 

Study Type Phase II Phase II Phase II 

Regimen 

Pertuzumab 420 mg+  

TDM-1 3.6 mg/kg  

1q21 

Pertuzumab 420 mg+ 

Trastuzumab 6 mg/kg  

1q21 

Tucatinib 300 mg+ 

Trastuzumab 6 mg/kg  

1q21 

Selection 

IHC=3+  

IHC=2+ and FISH/SISH Ampl 

RAS/RAF Wild-Type 

IHC=3+  

IHC=2+ and FISH/SISH Ampl 

RAS/RAF Wild-Type 

  

IHC=3+  

IHC=2+ and FISH/SISH Ampl 

HER2 ampl by NGS 

RAS Wild-Type 

Methods TISSUE 
TISSUE 

Liquid Biopsy 
TISSUE 

ORR 10 % (0-28) 35% (14 – 62) 52% (31 – 73) 

DCR 80% (50-85) 65% (38 -86) 64 % 

Secondary endpoint PFS 4.9 mos (1.2-12.0) PFS 4.0 mos (1.4 – 5.6) 
PFS 8.1 mos (3.8-NE) 

OS 18.7 mos (12.3-NE) 





ESMO 2019: TRIUMPH Trial Results 

Nakamura Y. et al, ESMO 2019 



anti-HER2 strategies in HER2+ mCRC:  

ongoing trials 

Study Phase N pts Drugs 
Primary 

endpoint 
Country 

HERACLES RESCUE II 13 T-DM1 ORR Italy 

MODUL - maintenance II - 
Trastuzumab + Pertuzumab + 

Capecitabine  
PFS worldwide 

NSABP FC-11 II 35 
Neratinib + Trastuzumab vs 

Neratinib + Cetuximab 
ORR USA 

NCT03384940 II 90 
Trastuzumab deruxtecan  

(DS-8201a) 
ORR worldwide 

NCT03843749 Interve

ntional 
30 Pyrotinib + Trastuzumab ORR China 

NCT03185988 II 100 
Trastuzumab + CT  

(CPT-11 +/- Cape) 
ORR China 

NCT03821233 I 69 ZW49 
DLTs 

AE 
USA 

http://clinicaltrials.gov 



Conclusions 

• The "bench to bedside" studies are now 
reality and are increasing in number 
(MGMT, ALK / ROS, PolE, KRAS, MSI) 
 

• We are progressively adding tesserae to 
a complex mosaic 
• Trials on HER-2 confirmed the 

possibility of  a new strategies 
• The triplet will become the new 

standard in previously treated 
mCRC BRAFV600E mut pts  
 

• We need further study to understand the 
correct use of these treatments 



Thank you! 

danielerossini87@gmail.com 


