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mCRC - starting point #1: the funnel effect

Rossini et al, Eur J Canc ‘22

Pts enrolled in the phase III TRIBE and TRIBE2 studies (N=1187)

77%

53%

27%

11%



mCRC - starting point #2: the funnel effect of efficacy

Rossini et al, Eur J Canc ‘22



Van Cutsem et al., Ann Oncol ‘16

Patient

Treatment intent

RAS/BRAF

Drivers for the choice of the upfront therapy 

ESMO Guidelines ‘16



Patient

Treatment intent

RAS/BRAF

Primary location

Yoshino et al., Ann Oncol ‘18

Drivers for the choice of the upfront therapy 

ESMO PanAsia Consensus ‘18



Cunningham et al, Lancet Oncol 2013

PFS: primary endpoint

OS

Low intensity CT = monotherapy: a well-established standard

Not optimal candidates for 

a combination 

chemotherapy with 

irinotecan or oxaliplatin



Van Cutsem al, Br J Canc 2022

Phase II TASCO1 study: TT/bev vs Cape/bev

Van Cutsem al, Ann Oncol 2020

PFS: primary endpoint

OS

Not eligible for intensive 

chemotherapy
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SOLSTICE TRIAL

Open-label, Randomized, Phase 3, Comparative study

3 stratification factors: 
• ECOG performance status (0 vs. 1 vs. 2)

• Tumour localisation (right vs. left) 

• Reason for not being candidate to intensive therapy: Clinical condition (ECOG, Comorbidities, Elderly) vs. Non-clinical condition 

(Low tumour burden, Patient preference, Other)

Capecitabine 1250 or 1000 mg/m2 BID orally days 1-14 +

Bevacizumab 7.5 mg/kg IV day 1

Trifluridine/tipiracil 35 mg/m2 BID orally days 1-5, 8-12 +

Bevacizumab 5 mg/kg IV days 1, 15
First-line unresectable 

metastatic CRC; not 

candidates for intensive 

chemotherapy

Until PD, intolerable 

toxicity, or 

investigator/patient 

decision

R

1:1

Phase III SOLSTICE study: TT/bev vs Cape/bev

Content of this presentation is copyright and responsibility of the author. 

Permission is required for re-use.

PATIENT CHARACTERISTICS (II)

TT+BEV

(n = 425)

C+BEV

(n = 430)

Main reason for not being candidate for Intensive Therapy* n (%) n (%)

ECOG 61 (14.3) 67 (15.6)

Clinical conditions Comorbidities 45 (10.6) 40 (9.3)

Elderly 184 (43.3) 179 (41.6)

Low tumour burden 52 (12.2) 57 (13.3)

Non-clinical conditions Patient’s preference 77 (18.1) 80 (18.6)

Other 6 (1.4) 7 (1.6)

* As per investigator’s notification

* Each patient can have more than one clinical and/or non-clinical condition

Content of this presentation is copyright and responsibility of the author. 

Permission is required for re-use.

TT+BEV

(n = 426)

C+BEV

(n = 430)

n (%) n (%)

Gender Male 240 (56.3) 226 (52.6)

Age Median [range] 73 [27;93] 73 [22;92]

≥75 210 (49.3) 225 (52.3)

Number of metastatic sites

n

1-2

≥3

425 430

343

82

(80.7)

(19.3)

354

76

(82.3)

(17.7)

Disease Duration (years) n

Median
425

0.27

430

0.42

RAS status Mutant 236 (55.4) 206 (47.9)

BRAF Status (archived tumour or blood) Mutant 29 (6.81) 31 (7.21)

Previous therapies

Adj/neoadj treatment

Surgical resection

Radiotherapy

93

185

47

(21.8)

(43.4)

(11.0)

124

214

60

(28.8)

(49.8)

(13.9)

Stratification factors (IWRS: interactive web response system)

Main reason for not candidate for Intensive 

Therapy**

Clinical Condition

Non-clinical condition

285

141

(66.9)

(33.1)

287

143

(66.7)

(33.3)

Primary tumor location Right-sided 130 (30.5) 131 (30.5)

ECOG PS

0

1

2

99

246

81

(23.2)

(57.7)

(19.0)

102

245

83

(23.7)

(57.0)

(19.3)

PATIENT CHARACTERISTICS

1084 patients screened   -- 856 patients randomized     **Clinical condition: ECOG, Comorbidities, Elderly / Non-clinical condition: Low tumour burden, Patient preference, Other

* Standard full dose 

combination chemotherapy with 

oxaliplatin or irinotecan

André al, ESMO Virtual Plenary Dec ‘21

*
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PFS BY INVESTIGATOR’S ASSESSMENT

Median PFS
9.4m  (9.1, 10.9)
9.3m  (8.9, 9.8)

HR  (95% CI) 

0.87  (0.75, 1.02)
P=0.0464  (1-sided) (>0.021)

Median follow-up: 16.6 months

TT + Bevacizumab (426 patients – 309 events)

C + Bevacizumab (430 patients – 320 events)

ORR: 36% (TT/bev) and 42% (cape/bev)

DCR: 86% (TT/bev) and 85% (cape/bev) 

PFS: primary endpoint

Phase III SOLSTICE study: TT/bev vs Cape/bev

André al, ESMO Virtual Plenary Dec ‘21



Age > 75 with ECOG PS 0 or 1 
or 70-75 with ECOG PS >0

“Light-dose” FOLFOX

Phase II PANDA study: 5FU/pan vs «light» FOLFOX/Pan in RAS/BRAF wt

Lonardi et al, ASCO Ann Meet ‘20

ORR: 65% (FOLFOX/pan) and 57% (5FU/pan)

DCR: 88% (FOLFOX/pan) and 86% (5FU/pan) 

PFS: primary endpoint



Patient

Treatment intent

RAS/BRAF

Primary location

Yoshino et al., Ann Oncol ‘18

*

* According to primary location and RAS/BRAF status

?



EASILY

RESECTABLE

MARGINALLY

RESECTABLE

POTENTIALLY

RESECTABLE

NEVER

RESECTABLE

Multidisciplinary Assessment

According to our school books…

Multiple 

prognostic

factors for 

short PFS 

(synchronous, 

extraepatic,

number, size, 

lymphnodes, 

CEA, …)

Inadequate

radiological

margins

Surgery

feasible only

after a major 

tumour

shrinkage



Clearly resectable metastases: guidelines

Clearly

resectable

mets

Surgery → +/- “adjuvant” oxaliplatin-based chemo

(favourable prognostic criteria)

Oxa-based doublet → Surgery → Oxa-based doublet

(unfavourable prognostic criteria)

No targeted agents



Clinical Prognostic Models
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Number of met‘s + + + + + + - + + - + - + + +

Nodal status + - + + + - + - + + - + + +

Max. size of met‘s + - - - + + - + + - - - - - +

Interval primary-met‘s - - + + - + + +

CEA + - + + - + - - + - - -

Extrahep. spread + - + + + - +

Positive margins + - + - +

Poorly diff. tumour + - - + - + -

Serosal invasion + - - +

Hepat. lymph nodes + +

Bilobar spread - - - - - + - - + - -

Spelt et al, Eur J Cancer Surg 2012



EASILY

RESECTABLE

MARGINALLY

RESECTABLE

POTENTIALLY

RESECTABLE

NEVER

RESECTABLE

Multidisciplinary Assessment

Hit hard!

(Best first-line)

Less intensive 

tx approach

Integration with 

surgery

CURE!!!!



To cure? …Yes, WE CAN!

Jones and Poston, Annu Rev Med 2017

10yr OS 20% 

10yr OS 28% 

Survival following hepatectomy for colorectal liver 

metastases



Overall survival according to surgical treatment in FIRE-3

Modest, EJC 2017

Resectable Resected

Resectable NOT Resected

Unresectable



Surgeons are “raising the bar” of resectability



EASILY

RESECTABLE

MARGINALLY

RESECTABLE

POTENTIALLY

RESECTABLE

NEVER

RESECTABLE

Multidisciplinary Assessment

As a consequence…



Patient

Treatment intent

RAS/BRAF

Primary location

Yoshino et al., Ann Oncol ‘18

*

* According to primary location and RAS/BRAF status

?



Left & RAS wt

Right & RAS wt

0.71

1.30

Left & RAS wt

Right & RAS wt

0.86

1.53

Left & RAS wt

Right & RAS wt

1.49

1.20

HR for OS

HR for PFS

OR for ORR

P for interaction <0.001

P for interaction <0.001

P for interaction =0.41

Primary tumor location matters

Pooled analysis of the FIRE-3, CALGB80405 and PEAK trial

Holch et al, Eur J Canc ‘17



KRAS exon 2 wt

RAS wt

All random pts

RAS wt & site confirmed

N=2838

N=2014 [71%]

N=1096 [39%]

N=1011 [36%]

RAS wt & left-sidedRAS wt & right-sided
N=738

[73%]
N=273 

[27%]

From the ITT population to right vs left RAS wt subgroups
Right versus left in RAS wt mCRC

Pooled analysis of the FIRE-3, CALGB80405 and PEAK trial

From ITT to subgroups



Patients with RAS WT mCRC

24

Panitumumab
+mFOLFOX6b

Bevacizumab
+mFOLFOX6b

• Unresectable disease

• No previous chemotherapya

• Age: 20–79 years

• ECOG performance status 0–1

• At least 1 evaluable lesion

• Adequate organ function 

• Life expectancy ≥ 3 months

Stratification factors

• Institution

• Age: 20–64 vs 65–79 years

• Liver metastases: present vs absent

N=823

Phase 3, randomized, open-label, multicenter study (NCT02394795)

R

1:1

Phase III PARADIGM trial: mFOLFOX6/pan vs mFOLFOX6/bev in RAS wt

Yoshino et al, ASCO ‘22



Yoshino et al, ASCO ‘22

Primary endpoint: OS in left-sided



Yoshino et al, ASCO ‘22

Secondary endpoints: RR and PFS in the left-sided



mOS (mos) ORR (%)mPFS (mos)

CALGB80405
[chemo doublet*/cet]

N=173

FIRE-3
[FOLFIRI/cet]

n=157

PEAK
[mFOLFOX6/pan]

n=53

PARADIGM
[mFOLFOX6/pan]

n=312

37.9

39.3

38.3

43.4

68.8

69.4

64.1

80.2

*FOLFOX or FOLFIRI at investigator choice; **RAS and BRAF wt

13.7

12.7

10.7

14.6

TRIPLETE**
[mFOLFOX6/pan]

n=191

NA 75.913.6

Arnold et al, Ann Oncol ‘17; Holch et al, Eur J Can ‘17; 

Yoshino et al, ASCO ’22; Rossini et al, J Clin Oncol ‘22

Doublets plus anti-EGFR in RAS wt left-sided mCRC



Phase III TRIPLETE trial: mFOLFOXIRI/pan vs mFOLFOX6/pan in RAS/BRAF wt

ORR: primary endpoint

Expected ORR in control group: 60%*  

To detect a ≥ 15% increase in ORR in arm B

2-sided alpha-error= 0.05; beta-error=0.10

1:1 randomization ratio 

→ 432 patients to be randomized 

*Douillard et al, Nejm ‘13 

Rossini et al, J Clin Oncol ‘22

73% 76%

Left-sided primary tumor: 88%  
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RAS/BRAF

Primary location

Yoshino et al., Ann Oncol ‘18

*

* According to primary location and RAS/BRAF status

?



Cremolini et al, J Clin Oncol ‘20

IPD-based metanalysis: FOLFOXIRI/bev vs doublets/bev

Metanalysis of 5 random studies
N= 1697

5ys-OS: 22.3% vs 10.7% 

OS: primary endpoint



Cremolini et al, J Clin Oncol ‘20

ORR: secondary endpoint

R0 resection rate : secondary endpoint

IPD-based metanalysis: FOLFOXIRI/bev vs doublets/bev



Slide 5

CAIRO-5: study design

Punt et al, ASCO ‘22



Slide 14

ORR: 54% vs 33%, p<0.001

R0/1 resection rate: 51% vs 37%, p=0.02

PFS

CAIRO-5: results

Punt et al, ASCO ‘22



Cremolini et al, J Clin Oncol ‘20

Metanalysis of 5 random studies
N= 1697

Subgroup of patients not undergoing R0 resection
N=1458

IPD-based metanalysis: FOLFOXIRI/bev vs doublets/bev



AtezoTRIBE study design

Primary endpoint: PFS

218

MMR status 
unselected



Antoniotti et al, Lancet Oncol ‘22

PFS: primary endpoint

Phase II ATEZOTRIBE trial: FOLFOXIRI/bev/atezo vs FOLFOXIRI/bev



PFS according to MMR status

pMMR Exp

pMMR Ctrl

HR 0·78 [80% CI 0·62-0·97], p=0·071

Antoniotti et al, Lancet Oncol ‘22



PFS – subgroup analyses – pMMR cohort

Antoniotti et al, Lancet Oncol ‘22



PFS – subgroup analyses – pMMR cohort



classic Immunoscore vs Immunoscore IC

Immunoscore Immunoscore IC

What CD3+ and CD8+ cell densities
CD8+ and PD-L1+ cell densities

and proximity between them

Where
Tumour core and invasive 

margin
Tumour core

How
IHC and digital pathology



PFS – pMMR cohort – subgroup analysis according to IS-IC status

IS-IC

Antoniotti et al, Lancet Oncol ‘22



Patient

Treatment intent

RAS/BRAF

Primary location

Yoshino et al., Ann Oncol ‘18

*

* According to primary location and RAS/BRAF status

?



FOLFOXIRI/bev vs doublets/bev – Subgroup analyses

Cremolini et al, J Clin Oncol ‘20



Moretto et al, Eur J Canc ‘21

FOLFOXIRI/Bev vs FOLFOX/bev in BRAF mut mCRC according to primary tumor site

Subgroup analysis of the TRIBE2 study



Pts selected according to ECOG PS and age criteria from the real-life BRAF BeCool dataset
N= 296

0.010

0.003

Moretto et al, Br J Canc ‘22

FOLFOXIRI/Bev vs doublets/bev in BRAF mut mCRC according to primary tumor site



Patient

Treatment intent

RAS/BRAF

Primary location

Yoshino et al., Ann Oncol ‘18

Microsatellite

instability

MSS

MSI-highImmunotxMSI

*

* According to primary location and RAS/BRAF status

?

FOLFOX(IRI)+bev FOLFOX(IRI)+bev



43.8% vs 33.1%, p=0.028
André et al, Lancet Oncol ‘21

André et al, N Engl J Med ‘20

Phase III KEYNOTE 177 trial: pembro vs doublet/biologic in dMMR

PFS: co-primary endpoint QOL: secondary endpoint

ORR: secondary endpoint



Diaz et al, Lancet Oncol 2022

Pre-specified one-sided alpha of 0.025 

required for superiority of Pembro

Cross-over rate to an anti-PD1/PDL1 of 60%

OS: co-primary endpoint

Phase III KEYNOTE 177 trial: pembro vs doublet/biologic in dMMR



Phase II CheckMate142 trial: nivo3+ipi1 in first-line MSI-high 

Overman M et al, ASCO 2022, Abstract 3510

Nivolumab ± ipilimumab MSI-H/dMMR mCRC: ~ 5- year follow-up from CheckMate 142

PFS

OS

Overman M et al, ASCO 2022, Abstract 3510

Nivolumab ± ipilimumab MSI-H/dMMR mCRC: ~ 5- year follow-up from CheckMate 142

PFS

OS

Overman M et al, ASCO 2022, Abstract 3510

Nivolumab ± ipilimumab MSI-H/dMMR mCRC: ~ 5- year follow-up from CheckMate 142

PFS

OS

Overman et al, ASCO Ann Meet 2022



A phase 3 study of nivolumab + ipilimumab (IPI), or chemotherapy for MSI-

H/dMMR mCRC CheckMate 8HW

André T et al, ESMO GI 2022, Abstract

A phase 3 study of nivolumab + ipilimumab (IPI), or chemotherapy for MSI-

H/dMMR mCRC CheckMate 8HW

André T et al, ESMO GI 2022, Abstract

Combo ICIs better than ICI monotherapy in first-line MSI-high? 

André T et al, ASCO 2022, Abstract

Phase 2 of pembrolizumab-based combination therapy in patients with MSI-H or dMMR mCRC

CheckMate 8HW

NCT04008030

NCT04895722

MK C08



How to improve results in MSI/dMMR mCRC with IO?

Selection of ongoing trials for MSI/dMMR mCRC

1 Combination of anti-PDL1 with chemotherapy and bev vs anti-PDL1 ?

• COMMIT phase III trial (first line; NCT02997228) 

FOLFOX6m+ bevacizumab + atezolizumab vs atezolizumab monotherapy

2 Using anti-PDL1 in second line ?

• Prodige 54 randomized SAMCO phase 2 : Avelumab (Anti-PDL1) vs standard of care

(second line; NCT03186326)

3 Combination of Immune check points

• Phase III CheckMate 8HW  (NCT04008030)

• Randomized phase II MK C08 (NCT04895722)

Does chemo + bevacizumab add something?

NRG GI004/SWOG 1610



Mismatch repair (MMR) or 

microsatellite status

Clearly resectable mets?

yes no

Surgical resection

+/- locoregional tx

Peri-operative 

chemo°

Peri-operative 

chemo°

“adjuvant”

chemo

pMMR 

or MSS

Immunotherapy

dMMR 

or MSI-H

Fit for combo CT?

no yes

Left-sided & 

RAS/BRAF wt

5FU/LV plus 

anti-EGFR

All the others

5FU/LV or cape 

plus bevacizumab

Left-sided & 

RAS/BRAF wt

Doublet plus anti-EGFR

Right-sided and/or 

RAS mut

FOLFOXIRI§ plus bev
Doublet plus bev

BRAF V600E mut

FOLFOX plus bev
FOLFOXIRI§* plus bev

§ only if <75 years old (71-75 years old with ECOG Performance Status 0); * mainly if right-sided.

° not in dMMR/MSI-H?



Is anything missing?



RAS mut (KRAS G12C)

Wild-type

BRAF V600E mut

MSI

MET amplification

HER2 amplification

Gene fusions

POLE mut

BRAF non V600 mut

PIK3CA/PTEN mut

Molecularly defined subgroups and targeted treatments



But… on the horizon

Phase III BREAKWATER study

NCT04607421



But… on the horizon

Phase II SEAMARK studynew al

NCT05217446



But… on the horizon

Phase III MOUNTAINEER-3 study

NCT05253651
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Number of subjects (planned):  

Approximately 400 subjects will be enrolled in this study and randomized 1:1 to the tucatinib experimental arm 

(tucatinib in combination with trastuzumab and mFOLFOX6) or to the SOC control arm (mFOLFOX6 given with 

or without either bevacizumab or cetuximab).  

Diagnosis and main criteria for inclusion:  

Inclusion Criteria  

Subjects must meet the following criteria to be eligible for the study: 

1. Have histologically and/or cytologically documented adenocarcinoma of the colon or rectum, which is 

metastatic and/or unresectable 

2. Subjects must be willing and able to provide the most recently available formalin-fixed paraffin-embedded 

tumor tissue blocks (or freshly sectioned slides, see laboratory manual for details), obtained prior to 

treatment initiation, to a sponsor-designated central laboratory for biomarker analysis. If archival tissue is not 

available, then a newly-obtained baseline biopsy of an accessible tumor lesion is required within 35 days 

prior to the Cycle 1 Day 1 timeframe. Biopsy must provide adequate tissue for analysis; the following biopsy 

types are acceptable: resection, excision, punch (skin lesions only) and core needle biopsies. 

3. Have HER2+ disease as determined by tissue-based investigational HER2 IHC and ISH assays performed at 

a sponsor-defined central laboratory. HER2 amplification will be determined using ASCO/CAP guidelines 

for gastric and gastroesophageal cancer with IHC 3+ or IHC 2+/ISH+ result.  

4. Have RAS WT disease as determined by local or central testing (if local testing is unavailable or is not 

preferred) 

Primary endpoint: PFS



Thank you!


