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Objectives

• Describe the current landscape of colorectal cancer in 
Puerto Rico

• Describe recent updates in treatment paradigms for 
metastatic colorectal cancer

• Describe the next generation molecular landscape of 
colorectal cancer and future directions



Disclosures

• Research funding from NIH/NCI Community Oncology 
Research Program (NCORP)  

• Immuno-Oncology advisory board member and speaker 
with Bristol-Myers Squibb, 3401 Princeton Pike, 
Lawrenceville, NJ 08648

• Pfizer Speaker Program, 235 East 42nd Street NY, NY 
10017













INCIDENCIA / INCIDENCE

MUERTES / DEATHS 





General Principles

Colorectal Cancer Screening Guidelines

Metastatic Setting
General Approach
Right versus Left Sided Cancers
Intensifying Front-Line Therapy

Side matters
Conversion Therapy

BRAF Mutated 
Peritoneal Metastases

Future Directions
Precision Medicine

HER2 & Others
Tissue vs Liquid Biopsies



Colorectal Cancer (CRC)



 Begin screening age 45 

 Screen through age 75 

 Individualized screening ages 75 – 85

 Discouraged screening beyond age 85 



General Approach to Advanced CRC



Advances in Metastatic Colorectal Cancer

Zuckerman DS. Cancer. 2008;112:1879-1891.



Colorectal Cancer (CRC)

Courtesy of © @pashtoonkasi











EGFR inhibitors for Right Sided Tumors

• Patients with mCRC and right-sided primary tumors 
have inferior survival compared to patients with left-
sided tumors

• Patients with right-sided primaries LACK benefit from 
EGFRi in the first-line setting



Intensifying Front-line Therapy



TRIBE Study Design

R

508 mCRC pts
1st line
unresectable
stratified by
 center
 PS 0/1-2
 adjuvant CT

FOLFIRI+bev
(up to 12 cycles)

FOLFOXIRI+bev
(up to 12 cycles)

5-FU/LV 
+Bev

5-FU/LV 
+Bev

PD

INDUCTION MAINTENANCE

Loupakis et al., NEJM 2014



Median follow up: 32.3 mos

FOLFIRI + BEV, mPFS : 9.7 mos
FOLFOXIRI + BEV, mPFS : 12.1 mos

Stratified HR: 0.75 [0.62-0.90] 
p=0.003

TRIBE study primary endpoint: PFS

RR 53% vs 65%
P=0.006

Loupakis et al., NEJM 2014



TRIBE study secondary endpoint: OS

Median follow up: 32.3 mos

FOLFIRI + bev: N = 256 / Died = 155
FOLFOXIRI + bev: N = 252 / Died = 131

FOLFIRI + bev, mOS : 25.8 mos
FOLFOXIRI + bev, mOS : 31.0 mos

Unstratified HR: 0.83 [0.66-1.05]
p=0.125

Stratified HR: 0.79 [0.63-1.00] 
p=0.054

Loupakis et al., NEJM 2014



Updated results of TRIBE2, a phase III, 

randomized strategy study by GONO 

in the 1st- and 2nd-line treatment of unresectable mCRC

C. Cremolini, C. Antoniotti, S. Lonardi, D. Rossini, F. Pietrantonio, S.S. Cordio, F. Bergamo, 
F. Marmorino, E. Maiello, A. Passardi, G. Masi, E. Tamburini, D. Santini, R. Grande, 

A. Zaniboni, C. Granetto, S. Murgioni, G. Aprile, L. Boni, A. Falcone 

on behalf of the GONO Investigators 

2019 ASCO Annual Meeting

Chicago, 31st May – 4th June 2019



Background

Main concerns about the use of the triplet plus bevacizumab:

 feasibility and efficacy of treatments after progression

 actual advantage versus a pre-planned sequential exposure to all cytotoxics

To verify whether the upfront exposure to all the 

three active chemotherapy agents (triplet 

FOLFOXIRI) is beneficial when compared to a pre-

planned sequential strategy of exposure to the same 

agents in two subsequent lines of therapy (FOLFOX 

– FOLFIRI), in combination with a sustained 

antiangiogenic treatment

Cremolini C et al., ASCO 2019



TRIBE2: Study design

R
1:1

FOLFOX + 
bev*

FOLFOXIRI + 
bev*

PD1
5FU/bev

5FU/bev

PRIMARY ENDPOINT: Progression Free Survival 2

FOLFIRI + 
bev* PD2

5FU/bev

PD1
FOLFOXIRI + 

bev*
5FU/bev

PD2

Arm A

Arm B

* Up to 8 cycles• Previously untreated, 
unresectable mCRC

• ECOG PS ≤ 2

Cremolini C et al., ASCO 2019



Primary endpoint: Progression Free Survival 2

Median follow up 
= 30.6 mos

Arm A

N = 340

Arm B

N = 339

Events, N (%) 272 (80%) 242 (71%)

Median PFS2, mos 17.5 19.1

HR = 0.74 
[95% CI: 0.62-0.88] p<0.001

Cremolini C et al., ASCO 2019



Median follow
up = 30.6 mos

Arm A

N = 289*

Arm B

N = 270*

Events, N (%) 258 (89%) 221 (82%)

Median 2nd PFS, 

mos
5.6 6.2

HR = 0.87 
[95%CI: 0.73-1.04] p=0.122

2nd line - Progression Free Survival
(Patients alive at the time of PD1)

Cremolini C et al., ASCO 2019



Median follow
up = 30.6 mos

Arm A

N = 340

Arm B

N = 339

Events, N (%) 217 (64%) 191 (56%)

Median OS, mos 22.6 27.6

HR = 0.81 
[95%CI: 0.67-0.98] p=0.033

Overall Survival – preliminary results

Cremolini C et al., ASCO 2019



Side: does it matter for intensifying therapy?

• Data present for evaluation of 
impact on sidedness of primary 
tumor for patients enrolled on 
TRIBE phase III trial

• As expected, worse OS was seen 
in patients with right-sided 
tumors, despite a higher 
percentage receiving FOLFOXIRI 
in this analyzed population than 
for left-sided primary tumors 
(62% vs 47%)

• Improvements in survival 
outcomes WAS seen for patients 
with right-sided tumors receiving 
FOLFOXIRI/avastin BUT NOT 
observed for left-sided tumors 



Conversion therapy: does it matter for intensifying 
therapy? 

Reasonable to consider FOLFOXIRI/avastin as treatment choice for 
untreated patients being considered for possible resection of colorectal 
liver metastases.

Gruenberger T et al. Annals of Oncology 2015



• TRIBE2 confirms survival advantage for more intensive 
treatment regimen upfront

– 4 month OS improvement TRIBE

– Prelim 5 month OS improvement TRIBE2

• For good PS patients w/ RIGHT-sided tumors +/- RAS 
MUT, FOLFOXIRI + bev should be considered for 1st-line 
tx

• Especially for patients where a response is needed

• Higher RR 12% in both studies 

• Higher R0 resection rates

– BRAF mutant cases

• FOLFOXIRI + bev upfront doesn’t impair 2nd line treatment

• FOLFOXIRI + EGFRi is reasonable for good PS, LEFT-
sided, RAS/BRAFWT advanced CRC (MACBETH & VOLFI)

Intensifying First Line Therapy in mCRC



BRAF Mutant Colorectal Cancer



BEACON Trial





CRC Peritoneal Metastases - HIPEC



CRC Peritoneal Metastases - HIPEC
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Cytoreductive 
Surgery + 

HIPEC

Cytoreductive 
Surgery

ASCO 2018 LBA 3503.

N = 265 patients with colorectal 
peritoneal carcinomatosis

Received standard chemotherapy 
before and/or after cytoreductive
surgery

HIPEC w/ oxaliplatin





Future Directions



Precision Medicine Platforms

• Platforms with access for Puerto Rico patients:
– Caris

– Foundation One

– Tempus

– Guardant360





HER2+ Colorectal Cancer (CRC)

• 5-8% of colorectal cancer may be HER2+
– Established therapeutic target in other tumor types

– Role as a CRC prognosis biomarker remains unclear
• Emerging data suggest worse outcome in RAS/BRAF/PI3K WT 

due to poor response to EGFR therapy 

– Martin et al. Br J Cancer 2013

– >90% association with concurrent TP53 mutation, which itself 
carries a poor prognosis

– Sienna et al. Annal Oncol 2018.

• Trastuzumab + Lapatinib: n=27, ORR 30%, PR 26%, CR 
4%(n=1); SD 44%  (phase II, open, multi)

– Sartore-Bianchi et al. Lancet Oncology 2016. (HERACLES)

• Trastuzumab + Irinotecan: n=9, PR 71%, with responses 
>=6weeks (phase II, single center)

• Ramanthan et al. Cancer Invest 2004.



HER2+ CRC Trials

Trial N = 
pts

Treatment ORR PFS
mo.

OS
mo.

TRIUMPH 19 Trastuzumab/ 
Pertuzumab

35% 4 NR

MOUNTAINEER 26 Tucatinib/ 
Trastuzumab

52% 8.1 18.7

MyPathway 57 Trastuzumab/ 
Pertuzumab

32% 2.9 NR

HERACLES-A 27 Trastuzumab/ 
Lapatinib

30% 4.9 11.5 

HERACLES-B 30 TDM1/ 
Pertuzumab

10% 4.7 NR



Liquid Biopsies

• Recent data presented at ESMO showed a 
concordance rate of 96% between tissue and ctDNA
assay. 
– Concordance of BRAFV600E mutation was 98.9%

• Advantages of liquid biopsy:
– Turn around time (approx. 7 days)

– Assessment of tumor heterogeneity

– Dynamic test 

– Detection of resistance mechanisms (ie development of 
RAS clone) 

Kasi, et al. Abstract 622P, ESMO 2019.



• 75 patients who had Guardant360 and 
Foundation One 

• 91% concordance between Guardant360 
and Foundation One

• ctDNA had higher specificity (94.1%) and 
diagnostic accuracy (91.3%) than 
Foundation One for: KRAS, NRAS, BRAF, 
HER2

• Conclusion was that Guardant360 may be 
used as an alternative to Foundation One 
for the purpose of identifying appropriate 
patients for anti-EGFR or BRAF inhibitors

• Guardant was 
more likely to 
pick up a small 
allele fraction 
(< 1%) than 
Foundation 
One.

• This highlights 
tumor 
heterogeneity



Anti-FGFR
N= 30 (5%)

ctDNA/ tissue 
screening*

(n~ 500-1000)

•Metastatic CRC
•Prior treatment with 
a fluoropyrimidine, 
oxaliplatin, 
irinotecan, anti-
VEGF monoclonal 
antibody 
(bevacizumab, 
ramucirumab, or ziv-
aflibercept), and 
anti-EGFR if RAS 
WT

HER2 amplified

EGFR rechallenge  
120 (25%)

MET amplified Anti-MET
N= 75 (10%)

Absence of acquired 
KRAS, NRAS, BRAF, EGFR  

mutation or ERRB2/MET 
amplification**

Anti-HER2
N=25 (5%)

PIK3CA + CDK
Anti-PI3K/CDK

N= 75 (15%)

NTRK/ROS/ALK
Anti-NTRK/ALK

(1%)

No actionable 
change

SOC

FGFR

COLOMATE
COlorectal and Liquid 
biOpsy Molecularly 
Assigned ThErapy



Minimal Residual Disease (MRD)



Minimal Residual Disease (MRD)



Minimal Residual Disease (MRD)



• ctDNA sensitivity to 
detect recurrence 
87.5%

• ctDNA specificity to 
detect recurrence 
100%

• 3 out of 10 +ctDNA
became negative 
with adj. chemo



“Let’s Review”



“Let’s Review”

• Avoid use of EGFRi for first line use in right-sided 
mCRC, regardless of RAS status

• FOLFOXIRI and biologic (bevacizumab or EGFRi) is a 
reasonable, if not preferred, option for first line treatment 
of mCRC

• ctDNA is a reasonable and accurate way to detect 
actionable mutations in mCRC

• ctDNA represents the future for detecting MRD in CRC



THANK YOU!
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