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Meeting Snapshot

DATE: 
January 21, 2023

PANEL: Key experts in 
CRC
> 4 from US
> 2 from Europe

DISEASE STATE AND 
DATA PRESENTATIONS 
by key experts

COLORECTAL CANCER-
SPECIFIC DISCUSSIONS on 
therapeutic advances and their 
application in clinical decision-
making

VIRTUAL 
CLOSED-DOOR 
ROUNDTABLE

INSIGHTS REPORT 
including postmeeting 
analyses and actionable 
recommendations



Panel Consisting of 4 US and 2 European CRC Experts

Dirk Arnold, MD, PhD
University of Hamburg 

Thierry André, MD 
Sorbonne Université

CHAIR: 
Alan Venook, MD, FASCO 
University of California San Francisco

Kristen Ciombor, MD
Vanderbilt University 

Medical Center

Aparna Parikh, MD
Harvard Medical School

Andrea Cercek, MD
Memorial Sloan Kettering 
Cancer Center



Meeting Agenda

Time (PDT) Topic Speaker/Moderator
5.00 PM – 5.05 PM Welcome and Introductions Alan Venook, MD, FASCO

5.05 PM – 5.20 PM Current Treatment Paradigms for Early-Stage CRC (MSS/pMMR) Kristen Ciombor, MD

5.20 PM – 5.50 PM Key Questions and Topics for Discussion All

5.50 PM – 6.05 PM Current Treatment Paradigms for Metastatic CRC Andrea Cercek, MD

6.05 PM – 6.40 PM Key Questions and Topics for Discussion All

6.40 PM – 6.50 PM The Evolving Role of Immunotherapy in CRC Alan Venook, MD, FASCO

6.50 PM – 7.15 PM Key Questions and Topics for Discussion All

7.15 PM – 7.25 PM BREAK

7.25 PM – 7.35 PM Currently Available Targeted Therapies for CRC Dirk Arnold, MD, PhD

7.35 PM – 7.55 PM Key Questions and Topics for Discussion All

7.55 PM – 8.05 PM Current and Evolving Biomarkers in CRC Thierry André, MD

8.05 PM – 8.30 PM Key Questions and Topics for Discussion All

8.30 PM – 8.40 PM Emerging Therapies and Novel Investigational Approaches for CRC Aparna Parikh, MD

8.40 PM – 8.55 PM Key Questions and Topics for Discussion All

8.55 PM – 9.00 PM Conclusions and Wrap-up Alan Venook, MD, FASCO



Current Treatment Paradigms 
for Early-Stage CRC 
(MSS/pMMR)



FOxTROT

> The FOxTROT trial randomized 1060 patients with 
resectable colon cancer (cT4 or high-risk cT3) to 
upfront surgery followed by 24 weeks of adjuvant 
chemotherapy (FOLFOX or CAPOX), vs 6 weeks of 
neoadjuvant chemotherapy then surgery and 18 weeks 
of adjuvant chemotherapy
− Panitumumab was allowed in combination with 

FOLFOX for RAS WT tumors
> Results showed that neoadjuvant chemotherapy was 

safe and feasible, with fewer surgical complications in 
the preoperative therapy arm

> More patients experienced tumor regression with 
neoadjuvant chemotherapy (66% vs 17%)
− Risk of recurrence was inversely related to 

degree of tumor regression (no regression vs 
mild/moderate regression: HR = 1.69; P = .090)

> 2-year RFS also favored the neoadjuvant arm (RR = 
0.72; P = .037)
− No benefit was observed with the addition of 

panitumumab for RAS WT tumors

Current Treatment Paradigms for Early-Stage CRC (MSS/pMMR) (1/2)
Presented by Kristen Ciombor, MD

2-Year Recurrence Rate



IDEA

> The IDEA trial demonstrated that for patients with high-
risk stage II or stage III colon cancer, 3 months of 
adjuvant chemotherapy was noninferior to 6 months
− However, when analyzed by regimen, 3 months 

of CAPOX was noninferior to 6 months, but 
noninferiority could not be established for 
FOLFOX

> Analysis of patients who discontinued treatment early 
showed poorer DFS and OS outcomes if patients 
discontinued treatment prior to receipt of 75% of 
planned therapy
− However, if patients only discontinued oxaliplatin 

but continued the fluoropyrimidine for the full 6 
months, receiving at least 50% of the platinum 
produced similar DFS and OS outcomes as full 
treatment

Current Treatment Paradigms for Early-Stage CRC (MSS/pMMR) (2/2)
Presented by Kristen Ciombor, MD

Early Oxaliplatin Discontinuation: OS



Key Insights
Current Treatment Paradigms for Early-Stage 
CRC (MSS/pMMR)



Experts Discussed Current Standards for Resectable CRC

NEOADJUVANT THERAPY
Experts believe the FOxTROT neoadjuvant approach is reasonable for some patients 
but do not consider it a new standard for all patients with resectable colon cancer
> While some institutions have embraced total neoadjuvant therapy for most patients, 

many others restrict neoadjuvant therapy to patients with high-risk bulky invasive colon 
cancers, particularly in Europe

Experts agreed that all patients with localized rectal cancers should receive 
neoadjuvant therapy

Dr Venook:
In the US, we always use a lesser dose 
of capecitabine than is used in Europe 
and in Asia. To me, I don't know how we 
can, in the US, conclude that CAPOX for 
3 months is superior. That doesn't 
compute to me.

“
“ADJUVANT REGIMENS

CAPOX for 3 months is the standard adjuvant approach for most patients with 
resectable colon cancer in Europe, while 6 months of FOLFOX is standard in the US 
> 3 months of FOLFOX may be considered for lower-risk patients
> When CAPOX is used in the US, the dosage of capecitabine is usually lower than what 

is used in Europe and Asia
> Experts typically stop oxaliplatin early when administering FOLFOX due to neuropathy, 

which typically develops between cycles 6 and 9



Experts Debated the Potential Role for ctDNA-Driven 
Treatment for Early-Stage CRC
ctDNA FOR GUIDING TREATMENT
Experts are concerned about overtreatment of stage II, and potentially some stage III, 
colon cancers
> ctDNA analysis has the potential to help guide adjuvant treatment decisions, but it is 

less likely to be useful for selecting patients for neoadjuvant therapy
− The technology for detecting ctDNA is more advanced than the knowledge of how 

to use it clinically
− Studies are needed to determine whether ctDNA clearance can be a surrogate 

marker for DFS benefit 
> Experts suggested that enrollment into randomized studies investigating ctDNA-driven 

decision-making in stage III colon cancer may be challenging in the US, but it may still 
be feasible in Europe
− At least 1 ongoing trial is evaluating additional treatment for patients who remain 

ctDNA positive following standard adjuvant therapy
> Regarding the detection of ctDNA, there is some stage dependency, with more 

shedding in higher-stage disease, but shedding can be observed even in stage I 
disease

> While there are more data for tumor-informed ctDNA assays (eg, Signatera), tumor-
uninformed approaches (eg, Guardant) also show promise and may have logistic 
advantages

Dr Parikh:
I think there's such an opportunity for 
all these novel therapies and the 
ctDNA to be tested in the adjuvant 
setting. I think we obviously know that 
we'll have to demonstrate that 
clearance leads to a DFS benefit. 

“
“



Experts Discussed the Potential Role for Targeted Agents in 
the (Neo)Adjuvant Setting for CRC
VEGF/EGFR/BRAF INHIBITORS FOR EARLY-STAGE CRC
Experts do not envision any role for current anti-VEGF and anti-EGFR targeted 
therapies in the adjuvant setting for broad patient populations, although there may 
be a small subset of molecularly hyperselected patients who benefit from EGFR-
targeted agents
> There may be a role for other targeted agents, such as BRAF inhibitors, in molecularly 

selected subgroups, and trials are ongoing/planned to evaluate these approaches 

Experts do not recommend broad mutation testing outside of a research setting at 
this time for patients with stage II or III CRC

The differential efficacy of treatment regimens in primary CRC tumors vs metastatic 
lesions is not well understood, and may be related to either intrinsic tumor biology 
or elements in the microenvironment

Dr Arnold:
I'm pretty sure that we will have 
biologics in adjuvant treatment; we 
have targeted approaches, but for 
small subgroups with highly efficacious 
treatment for the respective subgroup, 
and not for EGFR.

“
“



Experts Speculated on Future Directions for Research in 
Early-Stage CRC
UNMET CLINICAL NEEDS IN EARLY-STAGE CRC
Regarding the development of future (neo)adjuvant trials, experts highlighted the 
following areas of need
> More-effective chemotherapy regimens for high-risk patients

− An ongoing European trial is evaluating adjuvant therapy with FOLFIRINOX
> Evaluation of novel agents, such as BRAF or HER2 inhibitors, in appropriately selected 

patients
> Evaluation of IO therapies for early-stage disease

− The ATOMIC trial is evaluating the addition of atezolizumab to adjuvant 
chemotherapy in patients with MSI-H stage III colon cancer; accrual is complete

> Investigation of the role of IO agents in both MSI-H and MSS colon cancers
− Experts noted that a few responses to preoperative immune checkpoint inhibitors 

(ICIs) were observed in the subgroup of patients with MSS tumors in the NICHE 
trial 

• Responses to ICIs have also been observed in patients with stage IV MSS 
colon cancers without liver metastases

Dr Andre:
It's maybe possible [to de-intensify 
adjuvant treatment] by ctDNA, but it will 
be very complex and very difficult 
probably to avoid oxaliplatin for patients 
with ctDNA-negative stage III [colon 
cancer], but it can be a question. 

“
“



Current Treatment Paradigms 
for Metastatic CRC



FIRST-LINE CHEMOTHERAPY OPTIONS

First-line chemotherapy backbones for MSS mCRC 
include FOLFOX, FOLFIRI, and FOLFOXIRI 
> FOLFOX is used most frequently in the US (~70% of 

patients)
> Bevacizumab may be added to first-line chemotherapy 

regardless of sidedness or mutation status, while anti-
EGFR mAbs are reserved for left-sided RAS WT 
tumors
− The PARADIGM study showed that for patients 

with left-sided mCRC, FOLFOX + panitumumab 
was associated with longer OS than FOLFOX + 
bevacizumab 

• Response rates, depth of response, and R0 
resection rates were also improved in the 
panitumumab arm, but there was no 
difference in PFS

• 45% of patients in the bevacizumab arm 
never received an EGFR inhibitor 

> The alternate cytotoxic backbone is typically used upon 
progression

Current Treatment Paradigms for Metastatic CRC (1/4)
Presented by Andrea Cercek, MD

PARADIGM: Overall Survival



TARGETING BRAF, KRAS, AND IMMUNE CHECKPOINTS

> Pembrolizumab is now the first-line standard for MSI-H mCRC, 
based on the first-line phase III KEYNOTE-177 demonstrating 
superior PFS compared with standard chemotherapy/biologic 
options
− However, 30% of MSI-H tumors display intrinsic 

resistance and progress rapidly
> Nivolumab (± ipilimumab) has also shown activity, with durable 

responses, in refractory MSI-H mCRC in the phase II 
CheckMate 142 trial 

> Cetuximab + encorafenib is approved for second-line treatment 
of BRAF-mutated mCRC
− Adding binimetinib to this doublet failed to improve OS, 

and added toxicity
− Ongoing trials are evaluating the doublet as first-line 

therapy as well as in the (neo)adjuvant setting
> For previously treated KRAS G12C mCRC, sotorasib and 

adagrasib were associated with ORRs of 7% and 19%, 
respectively, as single agents in phase I/II studies
− Adagrasib + cetuximab produced an ORR of 46% with an 

mPFS of 6.9 months 

Current Treatment Paradigms for Metastatic CRC (2/4)
Presented by Andrea Cercek, MD

KRAS G12C: Adagrasib + Cetuximab



TARGETING HER2-POSITIVE mCRC

> Approximately one-third of patients with refractory HER2-positive mCRC 
responded to trastuzumab + lapatinib (HERACLES) or trastuzumab + 
pertuzumab (MyPathway)
− RAS and PIK3CA mutations confer resistance to HER2-targeted 

therapies
> The combination of tucatinib + trastuzumab was recently approved by the 

FDA for the treatment of HER2-positive mCRC previously treated with a 
fluoropyrimidine, oxaliplatin, and irinotecan, on the basis of results of the 
MOUNTAINEER trial, which showed an ORR of 38% and a median DOR 
of 12.4 months
− mPFS was 8.2 months and mOS was 24.1 months
− The ORR was 3% for tucatinib alone
− MOUNTAINEER-03 is evaluating tucatinib + trastuzumab with first-

line chemotherapy for HER2-positive mCRC
> The DESTINY-CRC01 trial reported an ORR of 45% with trastuzumab 

deruxtecan (T-DXd) in patients with refractory HER2-positive (IHC 3+ or 
IHC2+/ISH positive) mCRC
− mPFS was 6.9 months and mOS was 15.5 months
− No responses were observed in ISH-negative, IHC 1+ or 2+ tumors
− 6% of patients developed ILD, and there were two grade 5 events in 

78 patients (2.6%)

Current Treatment Paradigms for Metastatic CRC (3/4)
Presented by Andrea Cercek, MD

MOUNTAINEER: Change in Tumor Size



OPTIONS FOR REFRACTORY mCRC

Later-line treatment options for refractory mCRC 
include
> Regorafenib, which showed a 1.4-month improvement 

in mOS compared with placebo
− Toxicity is perceived to be significant, but a dose-

escalation strategy starting with 80-mg dosing 
seems to improve tolerability

> TAS-102 was associated with a 1.8-month 
improvement in mOS compared with placebo

> Recently presented results from the phase III 
SUNLIGHT trial showed a 3.3-month improvement in 
mOS when bevacizumab was added to TAS-102 vs 
TAS-102 alone as third-line therapy for mCRC

Current Treatment Paradigms for Metastatic CRC (4/4)
Presented by Andrea Cercek, MD



Key Insights
Current Treatment Paradigms for 
Metastatic CRC



Experts Debated the First-Line Management of mCRC
FIRST-LINE TREATMENT PARADIGMS
Most experts use FOLFOX or FOLFIRINOX as first-line therapy 
> The triplet is typically reserved for younger, fitter patients 
> In Europe, an anti-EGFR mAb is used with first-line therapy for left-sided tumors, and 

bevacizumab for right-sided tumors
− The anti-EGFR mAb will be continued with maintenance if tolerated by the patient

> Some experts indicated they do not use bevacizumab in first line because they are 
concerned about complications that could necessitate treatment discontinuation

> Although maintenance with 5-FU + bevacizumab may not impact OS, some experts still 
consider it worthwhile as a way to maintain patient quality of life longer

Improvements in patient selection (negative and positive predictive markers) have 
led to much of the benefit in outcomes for mCRC patients in recent years
> The PARADIGM study illustrated how hyperselection of patients can optimize use of 

panitumumab (RAS WT and left sided) vs bevacizumab in addition to first-line 
mFOLFOX6

Dr Andre:
It's really a problem. [FOLFOXIRI has] 
better OS, but with more toxicity. We 
have to balance with the toxicity and 
OS, and it is not simple, but we try to 
do our best.

“

CONVERSION OF UNRESECTABLE LIVER METASTASES
Experts estimate that ~20%–30% of patients with initially unresectable liver metastases are converted to surgical candidates with 
upfront chemotherapy
> However, this assessment is dependent on the surgeon, and some experts questioned whether the conversion rate is really this high
> Experts also questioned whether these patients are truly converted to “curable” and whether achieving transient NED status improves long-

term outcomes 

“



Experts Discussed the Management of Refractory mCRC
LATER-LINE TREATMENT OPTIONS FOR mCRC
TAS-102 + bevacizumab is considered a new standard of care for relapsed/refractory 
mCRC, and should be used as the control/comparator for third-line trials in the future
> Experts expect this combination to be used primarily as a third-line regimen, but could 

envision using it earlier in some patients, given its tolerability
> One expert suggested evaluating this regimen first-line for elderly or frail patients

Regorafenib is still considered a later-line option, but tolerability is a challenge with 
this agent
> Most experts start with an 80-mg dose and escalate if possible

Optimal sequencing of later-line therapies will become an important question when 
fruquintinib becomes available
> One expert noted that this agent is effective after bevacizumab and TAS-102 since it 

works primarily by targeting FGFR1–3

Experts typically continue bevacizumab beyond progression through subsequent 
lines of therapy

Experts still use sidedness to make decisions regarding anti-EGFR therapy, but they 
agreed that it is a surrogate for a yet-unknown biologic marker

Dr Venook:
As a comparator, though, I think 
obviously the subsequent-line therapy 
needs to be compared to TAS-bev.

““



Experts Discussed Evolving Treatment Paradigms for HER2-
Positive mCRC 
HER2-TARGETED AGENTS
In the US, tucatinib + trastuzumab is considered the new standard for HER2-positive 
mCRC, followed by T-DXd at progression 
> In Europe, these agents are not currently available for patients with mCRC
> Experts expressed concern about the pulmonary toxicities with T-DXd, and noted that 

there is currently no way to prospectively identify patients at risk for this complication
> Most experts do not rebiopsy patients after progression on tucatinib 
> Experts see a need for education on the role of HER2 testing in mCRC, along with the 

data from pivotal trials supporting new treatment options, in the community

Dr Venook:
I think most oncologists just don't think of [HER2 testing] early on for colon cancer. 
But I think that's some education we need, because it may be that this is a disease 
that if we jump in earlier, we get a better impact.

“ “
Trial Treatment Type

Clark et al FOLFOX + trastuzumab Chemo 
combination

Ramathan et al Irinotecan ± pertuzumab 
trastuzumab

Monoclonal 
Antibody 

+ 
TKI

MyPathway Trastuzumab + 
pertuzumab

TAPUR Trastuzumab + 
pertuzumab

TRIUMPH Trastuzumab + 
pertuzumab 

HERACLES-A Trastuzumab + lapatinib

Yuan et al Trastuzumab + pyrotinib 

MOUNTAINEER Trastuzumab + tucatinib

HERACLES-B Pertuzumab + T-DM1
ADC

DESTINY-CRC01 T-DXd



Experts Considered Experimental Strategies and Future 
Directions for mCRC 

Dr Venook:
When I'm asked by pharma whether 
they should go into third line in colon 
cancer, I don't even need to know what 
they're talking about to say no. I mean, 
I just think that the ability to make an 
incremental difference is so difficult. 

“

INVESTIGATIONAL DIRECTIONS
While there is interest in evaluating targeted therapies in earlier lines of treatment, 
some experts are concerned that if those therapies fail, a small percentage of 
patients may never get to receive an active cytotoxic chemotherapy
> For this reason, trials combining targeted or IO therapies with chemotherapy are 

attractive
> ctDNA testing may be useful to detect resistance earlier, when a change of therapy is 

still possible

Although there are ongoing trials of CAR T cells and vaccines in refractory mCRC, 
many experts questioned the viability of such treatments that take a long time to 
work or even to be developed for an individual patient in this patient population
> Such therapies may be better suited for the adjuvant setting

“



The Evolving Role of 
Immunotherapy in CRC



IMMUNE CHECKPOINT INHIBITORS IN MSI-H/dMMR mCRC

> IO therapies have demonstrated robust efficacy with durable 
responses in MSI-H/dMMR mCRC in single-arm phase II studies
− Single-agent pembrolizumab in KEYNOTE-016
− Nivolumab + ipilimumab in CheckMate 142

> KEYNOTE-177 compared pembrolizumab vs investigator’s 
choice of chemotherapy in first-line treatment of patients with 
MSI-H mCRC
− Significant improvement in PFS with pembrolizumab 

(median 16.5 mo vs 8.2 mo; HR = 0.59; 95% CI, 0.45–
0.79)

− Nonsignificant trend toward improved OS with 
pembrolizumab (HR = 0.74; P = .036)

• Many patients in the control arm received 
pembrolizumab after progression, which may explain 
why OS was not statistically significant

− However, 30% of MSI-H CRC patients experienced 
progression on first-line IO, resulting in the PFS curves 
favoring chemotherapy for the first 4 months

The Evolving Role of Immunotherapy in CRC (1/3)
Presented by Alan Venook, MD, FASCO

KEYNOTE-177



IMMUNE CHECKPOINT INHIBITORS IN MSS mCRC

> IMblaze370, which compared atezolizumab ±
cobimetinib vs regorafenib, showed no difference in 
PFS or OS between arms

> A Japanese phase Ib study suggested robust activity 
for the combination of regorafenib + nivolumab, but no 
activity was observed in a confirmatory trial in the US
− Nearly all patients in the Japanese study had 

lung-dominant metastatic disease
> Neoadjuvant immunotherapy (nivolumab + ipilimumab) 

demonstrated activity in a subset of MSS colon cancers 
in the NICHE study

The Evolving Role of Immunotherapy in CRC (2/3)
Presented by Alan Venook, MD, FASCO

NICHE: Neoadjuvant Immunotherapy



NEOADJUVANT TREATMENT WITH IMMUNOTHERAPY

> A study of 121 patients with MSI-H mCRC treated with 
an ICI reported pCRs in 13 of 14 patients who 
underwent surgery to remove the primary tumor

> Neoadjuvant chemotherapy appears to be less 
effective against primary MSI-H tumors than MSS 
tumors

> Published results of a study of 12 patients with dMMR 
locally advanced rectal cancer treated with the anti–
PD-1 mAb dostarlimab for 6 months as monotherapy 
showed a 100% pCR rate with no cases of progression 
or recurrence during follow-up (range, 6–25 months)
− 30 patients have now been enrolled in this study, 

and no cases of resistance/recurrence have been 
observed to date

The Evolving Role of Immunotherapy in CRC (3/3)
Presented by Alan Venook, MD, FASCO

Dostarlimab in dMMR Rectal Cancer



Key Insights
The Evolving Role of Immunotherapy in CRC



Experts Discussed Successes and Gaps With 
Immunotherapies in CRC
ICIs IN MSI-H RECTAL CANCER
The results with dostarlimab in MSI-H rectal cancer are considered astonishingly 
positive
> Neoadjuvant treatment with an ICI is now standard of care in the US for locally 

advanced MSI-H rectal cancer, but is difficult to access in Europe

Dr Andre:
The question is, are we now entering 
the goldmine of lung-only metastases 
and benefit there? And control liver 
mets with different measures like 
ablative treatment?

“
RESISTANCE IN MSI-H mCRC
Experts noted that ~30% of patients with MSI-H mCRC do not respond to IO therapy, 
and it will be important to determine the mechanism(s) of resistance
> Further investigation of dual immune checkpoint inhibition is needed for the population 

of MSI-H patients in whom single-ICI therapy fails

SITE-SPECIFIC EFFICACY IN MSS mCRC
Experts noted the differential efficacy with ICIs in MSS colon cancer depending on 
tumor site, with primary tumors and lung metastases appearing to be more sensitive, 
and liver metastases appearing more resistant 
> The biologic mechanisms underlying these differences need to be investigated

− Elements in the microenvironment may be responsible for these differential 
responses 

− Anecdotal data suggest the liver may be an immune sanctuary site

“



Experts Discussed Educational Needs in the Community

BIOMARKERS AND MISCONCEPTIONS
Community oncologists need more education on testing for biomarkers to identify 
candidates for immunotherapy, such as the differences between pMMR, dMMR, and 
MSI-H
> There is also some confusion about using TMB as a biomarker – experts noted that 

TMB numbers can be driven up artificially in refractory disease, but these patients rarely 
respond to IO therapy

> Pending NCCN guidelines are expected to differentiate treatment pathways for patients 
with pMMR/MSS vs dMMR/MSI-H mCRC

Experts do not think chemotherapy is inactive in MSI-H/dMMR mCRC, but that it is 
simply less effective than ICIs

The frequency of NTRK fusions is higher in MSI-H tumors refractory to 
chemotherapy and IO therapy
> One expert discussed a patient with a dramatic response to a TRK inhibitor after 

progression on an ICI
− This highlights the need to test for rare mutations because of the potential impact 

on treatment

Dr Venook:
It's stunning to me how many doctors in 
the community don't know the 
difference between pMMR and dMMR. 
We may make ourselves headaches by 
not clarifying what we mean by 
proficient or deficient and what MSI-
high is. Too many oncologists just don't 
know what we're talking about when we 
use those terms, so I think we need to 
be careful.

“

“



Experts Considered Unanswered Questions and Future 
Research Directions
IO-IO COMBINATION THERAPY
An important unanswered question is whether ICIs should be used alone or in 
combination
> Experts noted that approximately half of patients do well with a single-agent ICI, while 

IO-IO combinations increase toxicity
> IO-IO combinations may be necessary in MSS cancers
> The cost of combination therapy also needs to be considered, and may be prohibitive in 

some countries Dr Arnold:
One of the key questions really [is], 
which criteria do we have next to site of 
metastasis? What could define this 
group of patients with MSS but [who 
are] still immunosensitive?  

“OPTIMIZING IO THERAPY
The optimal durations and dosages of IO therapy are also areas of uncertainty
> Trials are needed to investigate whether a shorter duration of ICI treatment, such as 3 

months instead of 6 months, or lower dosages, may be adequate
− A study in India showed that a lower dosage of ICI therapy had similar efficacy in 

head and neck cancer

Biomarkers to better define and identify immunosensitive MSS tumors are also 
needed

“



Currently Available Targeted 
Therapies for CRC



EGFR-TARGETED mAbs

> In addition to PARADIGM, 4 trials have demonstrated 
that adding an EGFR inhibitor to first-line 
chemotherapy is superior to adding bevacizumab for 
left-sided RAS WT mCRC
− HRs for OS have been consistent, ranging from 

0.71–0.82 favoring the anti-EGFR mAb
> The TRIPLETE and VOLFI trials suggest a doublet + 

anti-EGFR mAb is sufficient
> It is unclear whether anti-EGFR therapy should be 

continued with maintenance fluoropyrimidine, or with 
subsequent lines of therapy 

> Optimal therapy for right-sided RAS WT mCRC is 
unclear, but there may be a role for anti-EGFR mAbs

> ctDNA is being investigated for guiding treatment 
decisions regarding EGFR discontinuation, reinduction, 
and resensitization, and is nearly ready for prime time

> EGFR-targeted therapies are also being used in 
combination with downstream signaling inhibitors, such 
as with BRAF and RAS inhibitors
− Trials are also evaluating EGFR mAbs with IO

Currently Available Targeted Therapies for CRC (1/4)
Presented by Dirk Arnold, MD, PhD



VEGF-TARGETED THERAPIES

> Chemotherapy ± anti-VEGF therapy is preferred for 
RAS-mutant mCRC
− On the basis of data from the CAIRO trial and 

Cremolini meta-analysis, triplet chemotherapy 
appears to be superior to doublets in this setting

> Adding an anti-VEGF agent is standard for first- and 
second-line therapy, and during maintenance
− On the basis of the SUNLIGHT trial, adding 

bevacizumab to TAS-102 in the third line is now 
standard also, with a HR of 0.61 for OS 
compared with TAS-102 alone

> 5-FU + bevacizumab is an option for elderly/frail patients

Currently Available Targeted Therapies for CRC (2/4)
Presented by Dirk Arnold, MD, PhD

Anti-VEGF Across Lines of Therapy



BRAF V600E mCRC 

> For BRAF V600E mCRC, first-line doublet 
chemotherapy is currently preferred to a triplet, and 
bevacizumab is preferred over an anti-EGFR mAb
− The phase II ANCHOR trial reported an ORR of 

48% with first-line encorafenib + cetuximab + 
binimetinib, with mPFS of 5.8 months

− The BREAKWATER lead-in showed ORRs of 
68% and 67% with encorafenib + cetuximab + 
FOLFOX or FOLFIRI, respectively

> The BEACON trial demonstrated that BRAF-targeted 
therapy (encorafenib + cetuximab ± binimetinib) was 
superior to FOLFIRI + cetuximab as second- or third-
line therapy

Currently Available Targeted Therapies for CRC (3/4)
Presented by Dirk Arnold, MD, PhD

BREAKWATER: First-Line BRAF V600E



HER2-POSITIVE mCRC

> For previously treated HER2-positive mCRC, HER2-
targeted therapies have demonstrated efficacy
− ORR of 30% with trastuzumab + lapatinib in 

HERACLES 
− ORR of 32% with trastuzumab + pertuzumab in 

MyPathway 
− ORR of 43% with T-DXd in DESTINY-CRC01 
− ORR of 38% with tucatinib + trastuzumab in 

MOUNTAINEER

Currently Available Targeted Therapies for CRC (4/4)
Presented by Dirk Arnold, MD, PhD

DESTINY-CRC01



Key Insights
Currently Available Targeted Therapies for CRC



Experts Discussed Patterns of Use of VEGF- and EGFR-
Targeted Agents in mCRC
VEGF-TARGETED THERAPIES
Experts agreed that VEGF inhibition should be continued through all lines of therapy 
> One expert expressed concern about discontinuing VEGF-targeted therapy in patients 

with HER2-positive mCRC once HER2-targeted therapies are initiated

The antiangiogenic fusion protein ziv-aflibercept is rarely used, and is not even on 
formulary at some institutions
> Ziv-aflibercept is perceived to be slightly more active than bevacizumab, but also more 

toxic
− One expert indicated they use it for early failures of first-line bevacizumab

> Similarly, although ramucirumab is commonly used in HCC and gastric cancer, most 
experts indicated they only use it occasionally in mCRC

> Experts suggested that familiarity and comfort with bevacizumab underlies these 
patterns

Dr Arnold:
For anti-VEGF, I think it's super clear. 
The first- and second-line combo with 
combination chemotherapy is the 
standard of care.

“

EGFR-TARGETED mAbs
Experts do not perceive differences in efficacy between cetuximab and 
panitumumab, but most in the US use panitumumab preferentially due to concerns 
about infusion reactions, particularly physicians in the Southeast 

“



Experts Considered Emerging and Investigational Targeted 
Therapies
HER2-TARGETED THERAPIES
Most experts currently use trastuzumab with either pertuzumab or 
lapatinib, but expect trastuzumab + tucatinib to become the preferred 
regimen once approved for HER2-positive mCRC, followed by T-DXd
> Experts also agreed that HER2-targeted therapies should be continued 

through multiple lines

KRAS-DIRECTED THERAPIES
Once approved and available, experts expect KRAS G12C-directed therapies to supersede TAS-102 + bevacizumab as third-line 
treatment for eligible patients

NTRK INHIBITORS
Experts reported mixed results with NTRK inhibitors in patients with 
mCRC with NTRK fusions, but overall perceive the activity to be lower 
than in other tumor types
> Still, experts agreed that it is important to evaluate for rare fusions, 

especially NTRK fusions in MSI-H patients



Experts Debated Chemotherapy Sequencing and Implications 
for New Drug Development
SECOND-LINE OPTIONS
Second-line therapy depends on the first-line regimen, and either FOLFOX or 
FOLFIRI are considered reasonable
> In the US and some European countries, ~70% use FOLFOX first-line, while in some 

other countries, the proportion of FOLFOX/FOLFIRI is 50/50
− The Tournigand sequencing trial demonstrated that FOLFOX and FOLFIRI in 

either order were equivalent
− Experts expressed concern that some patients do not receive FOLFIRI at all
− The optimal second-line therapy after FOLFOXIRI is uncertain
− Experts noted that the distinctions between lines of therapy are becoming blurred 

in mCRC
> For new drug development in second line, the control and/or chemotherapy partner 

should likely be FOLFIRI in the US, because so many patients receive FOLFOX first-line
− FOLFOX can also be limiting because of the associated neuropathy

Dr Venook:
What is the optimal control arm for new 
drug development in second line?  
Again, the answer depends on what the 
first line is.  Practically speaking, it 
needs to be FOLFIRI in the US because 
almost everybody sees FOLFOX.  
Although it's a challenge, because the 
more patients who see FOLFOXIRI in 
first line, exactly what the second line 
should be is really up in the air.

“THIRD-LINE OPTIONS
TAS-102 + bevacizumab should now be considered the standard control for third-line 
studies
> However, many ongoing studies are using TAS-102 alone, or regorafenib, which may 

complicate interpretation of the results, given the evolving landscape

“



Current and Evolving 
Biomarkers in CRC



BIOMARKER TESTING FOR mCRC

> NGS testing is standard for mutational analysis in mCRC, 
but has limitations
− In addition to commercial assays such as 

FoundationOne, many countries and institutions use 
their own panels, and there is no standardization

− Many NGS assays are not designed to detect 
fusions, such as NTRK or ROS, and separate 
panels are needed to reveal these alterations

− NGS panels are also not validated for assessing 
MSI status

− Immunohistochemical testing is still necessary and 
complementary to NGS testing in mCRC

> TMB testing is not considered useful for identifying 
patients with mCRC for IO therapies
− A study at MSKCC showed that patients with 

MSS/pMMR TMB-high tumors treated with anti–PD-
1/PD-L1 had similar OS vs MSS/pMMR TMB low

− POLE and POLD1 mutations may be better 
predictors in MSS mCRC

Current and Evolving Biomarkers in CRC (1/2)
Presented by Thierry André, MD
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TOOLS FOR ADJUVANT DECISION-MAKING DPD DEFICIENCY

> Tools for adjuvant decision-making are limited
− Online nomograms and risk calculators, such as the one 

based on the ACCENT database, do not currently integrate 
prognostic markers such as KRAS and BRAF

− The Oncotype DX multigene assay is validated for stage II 
CRC, and although prognostic, the predictive value for 
chemotherapy benefit is considered to be low

− The Immunoscore has shown promise, but it is not clear 
whether development will continue following acquisition by 
Veracyte

− ctDNA is clearly prognostic and a good predictor of relapse
• Preliminary studies suggest benefit from 

chemotherapy in ctDNA-positive patients following 
surgery

• Ongoing trials are further investigating the predictive 
value for chemotherapy, and which chemotherapy 
regimen is optimal for ctDNA-positive stage II CRC 

> Dihydropyrimidine dehydrogenase (DPD) phenotyping and 
DPYD genotyping have been investigated for identifying patients 
at risk for severe fluoropyrimidine-related toxicities 
− DPD phenotyping based on plasma analysis of uracil is 

mandatory in the EU with fluoropyrimidine dose-
adjustment in case of partial DPD deficiency and 
fluoropyrimidine contraindication in case of complete DPD 
deficiency

− Testing is not required in the US, and when performed, 
DPYD genotyping is typically used, which is not 
considered informative

− DPD phenotyping results can be obtained more rapidly 
than genotyping

Current and Evolving Biomarkers in CRC (2/2)
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Experts Debated Standard Biomarkers and Testing 
Methodologies in CRC
SOC BIOMARKERS FOR CRC
Experts believe the following biomarkers are essential for guiding treatment in 
patients with mCRC: EGFR, MSI/MMR, BRAF, RAS, HER2, and gene fusions (eg, 
NTRK, RET, etc)
> Experts do not consider full-panel NGS testing to be standard of care, and it is not 

mandated in NCCN guidelines, although most institutions do offer it 
− NGS still needs to be validated for MSI testing

> IHC biomarker testing is likely to remain for the foreseeable future 

DPD TESTING
Experts recognize that patients with impaired enzyme activity of DPD or the DPYD
genotype will suffer increased toxicity from fluoropyrimidines (eg, 5-FU and 
capecitabine), and these agents are contraindicated in patients with known complete 
DPD deficiency
> However, most US experts noted that detection of DPD impairment usually does not 

occur prior to initiation of therapy
> They noted that screening for uracilemia could identify DPD-deficient patients early in 

treatment and guide dose reductions

Dr Parikh:
I think understanding the natural biology 
of [RAS] G12C and D is going to be 
important, even for trials going forward. 

““



Experts Debated the Role of ctDNA Testing and Adjuvant 
Decision-Making
ctDNA-GUIDED TREATMENT
There is a large unmet need for predictive markers to guide adjuvant decision-
making; ctDNA is currently viewed as having the greatest potential
> However, experts emphasized that while ctDNA is routinely used for postsurgical 

surveillance, there are currently no data to show that early detection of recurrence can 
impact outcomes, or that early intervention can help

> ctDNA collection and analysis should be integrated into the design of future clinical trials
− However, it would be very difficult to accrue patients to trials randomizing ctDNA-

positive patients to treatment or not
• Randomizing patients to SOC therapy ± a newer agent may be a more 

attractive strategy to patients
− Using ctDNA to monitor for response may also be useful

The prognostic implications of RAS mutations in the adjuvant setting are not known, 
but will be important to understand for future trials

Dr Venook:
I think every study done should include 
collection of specimens for ctDNA, but 
outside of clinical trials, I don't think 
there's a role for it yet, although we 
probably all use it at times to make 
decisions.

“
“



Emerging Therapies and 
Novel Investigational 
Approaches for CRC



RAS-TARGETING STRATEGIES

> Mutation-specific inhibitors of KRAS are starting to 
enter the clinic
− G12C inhibitors have demonstrated modest 

activity as monotherapies in mCRC compared 
with mNSCLC

• Sotorasib: 12% ORR
• Adagrasib: 19% ORR

− Data with G12D inhibitors are expected to be 
presented within the next year

− One limitation with these inhibitors is the rapid 
rebound reactivation of the RAS/MAPK pathway, 
as well as acquired on-target resistance

> Pan-RAS inhibitors are also in development, but will 
likely be associated with more toxicities than the 
mutation-specific inhibitors

Emerging Therapies and Novel Investigational Approaches 
for CRC (1/3)
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BRAF INHIBITOR COMBINATIONS

> New combinations are building on the BRAFi-MEKi 
doublets with the addition of an ICI
− A phase II study of dabrafenib + trametinib + the 

anti-–PD-1 mAb spartalizumab reported an ORR 
of 27%

• This compares favorably with the historical 
ORRs of 12% for dabrafenib + trametinib, 
and 20% for encorafenib + cetuximab

− Another phase II study reported an ORR of 50% 
for the combination of encorafenib + cetuximab + 
nivolumab

• The SWOG 2107 trial will compare 
encorafenib + cetuximab ± nivolumab; no 
prior exposure to MAPK blockade or ICIs is 
allowed

Emerging Therapies and Novel Investigational Approaches 
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IMMUNOTHERAPY FOR MSS CRC

> Liver metastases are emerging as a clinical marker for 
resistance to immunotherapies 
− Preclinical data suggest that treating liver 

metastases may restore sensitivity to immune-
targeted agents

> Results of a phase I study of the next-gen CTLA-4 
inhibitor botensilimab + the anti–PD-1 mAb balstilimab 
showed an ORR of 23% and a DCR of 76% in MSS 
mCRC 
− However, toxicities may be challenging with this 

combination; early intervention with infliximab is 
being investigated

Emerging Therapies and Novel Investigational Approaches 
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Experts Discussed Areas of Opportunity in CRC Research
NOVEL AGENTS AND STRATEGIES
Experts are impressed by new efforts to target KRAS G12C and G12D and also to 
look at pan-RAS therapies

It is too early to tell whether paradox-breaker BRAF inhibitors will make an impact 
> Trials are challenging in patients with BRAF-mutated mCRC after progression on one 

BRAF inhibitor, because this disease is so aggressive and patients can deteriorate 
rapidly

There is substantial enthusiasm for testing strategies to treat liver metastases in 
MSS CRC followed by immunotherapy
> At least 2 cooperative group trials are addressing the question of whether treatment of 

liver metastases improves patient outcomes, noting that liver failure is the primary 
cause of death in patients with liver metastases from CRC

Dr Parikh:
I'm excited to see where the liver met 
story evolves. And I think we can come 
up with approaches to treat the liver 
and potentially still get 
immunotherapeutic responses.

“

RESEARCH CHALLENGES
Experts expressed concern about reduced funding for academic research at a time 
when we should be capitalizing on advances such as ctDNA and MRD detection and 
addressing critical questions
> One expert suggested a translational study to correlate serial biopsies of primary CRC 

tumors with ctDNA

“



US Headquarters
5901-C Peachtree Dunwoody Road NE 
Suite 200, Atlanta, GA 30328, US

EU Headquarters
Wilhelmina van Pruisenweg 104
2595 AN The Hague, the Netherlands

aptitudehealth.com

Copyright © 2023 Aptitude Health. All Rights Reserved. APTITUDE HEALTH® is a federally registered service mark of Aptitude Health Holdings, LLC

https://twitter.com/aptitude_health
https://www.facebook.com/aptitudehealth/
https://www.linkedin.com/company/aptitude-health/
http://www.aptitudehealth.com/

	EPICS: Global Perspectives in CRC in 2023 and Beyond
	Report Contents
	Meeting Snapshot
	Panel Consisting of 4 US and 2 European CRC Experts
	Meeting Agenda
	Current Treatment Paradigms for Early-Stage CRC (MSS/pMMR)
	Current Treatment Paradigms for Early-Stage CRC (MSS/pMMR) (1/2)�Presented by Kristen Ciombor, MD�
	Current Treatment Paradigms for Early-Stage CRC (MSS/pMMR) (2/2)�Presented by Kristen Ciombor, MD�
	Key Insights
	Experts Discussed Current Standards for Resectable CRC
	Experts Debated the Potential Role for ctDNA-Driven Treatment for Early-Stage CRC
	Experts Discussed the Potential Role for Targeted Agents in the (Neo)Adjuvant Setting for CRC
	Experts Speculated on Future Directions for Research in Early-Stage CRC
	Current Treatment Paradigms for Metastatic CRC
	Current Treatment Paradigms for Metastatic CRC (1/4)�Presented by Andrea Cercek, MD�
	Current Treatment Paradigms for Metastatic CRC (2/4)�Presented by Andrea Cercek, MD�
	Current Treatment Paradigms for Metastatic CRC (3/4)�Presented by Andrea Cercek, MD�
	Current Treatment Paradigms for Metastatic CRC (4/4)�Presented by Andrea Cercek, MD�
	Key Insights
	Experts Debated the First-Line Management of mCRC
	Experts Discussed the Management of Refractory mCRC
	Experts Discussed Evolving Treatment Paradigms for HER2-Positive mCRC 
	Experts Considered Experimental Strategies and Future Directions for mCRC 
	The Evolving Role of Immunotherapy in CRC
	The Evolving Role of Immunotherapy in CRC (1/3)�Presented by Alan Venook, MD, FASCO�
	The Evolving Role of Immunotherapy in CRC (2/3)�Presented by Alan Venook, MD, FASCO�
	The Evolving Role of Immunotherapy in CRC (3/3)�Presented by Alan Venook, MD, FASCO�
	Key Insights
	Experts Discussed Successes and Gaps With Immunotherapies in CRC
	Experts Discussed Educational Needs in the Community
	Experts Considered Unanswered Questions and Future Research Directions
	Currently Available Targeted Therapies for CRC
	Currently Available Targeted Therapies for CRC (1/4)�Presented by Dirk Arnold, MD, PhD �
	Currently Available Targeted Therapies for CRC (2/4)�Presented by Dirk Arnold, MD, PhD �
	Currently Available Targeted Therapies for CRC (3/4)�Presented by Dirk Arnold, MD, PhD �
	Currently Available Targeted Therapies for CRC (4/4)�Presented by Dirk Arnold, MD, PhD �
	Key Insights
	Experts Discussed Patterns of Use of VEGF- and EGFR-Targeted Agents in mCRC
	Experts Considered Emerging and Investigational Targeted Therapies
	Experts Debated Chemotherapy Sequencing and Implications for New Drug Development
	Current and Evolving Biomarkers in CRC
	Current and Evolving Biomarkers in CRC (1/2)�Presented by Thierry André, MD�
	Slide Number 43
	Key Insights
	Experts Debated Standard Biomarkers and Testing Methodologies in CRC
	Experts Debated the Role of ctDNA Testing and Adjuvant Decision-Making
	Emerging Therapies and Novel Investigational Approaches for CRC
	Emerging Therapies and Novel Investigational Approaches for CRC (1/3)�Presented by Aparna Parikh, MD �
	Emerging Therapies and Novel Investigational Approaches for CRC (2/3)�Presented by Aparna Parikh, MD �
	Emerging Therapies and Novel Investigational Approaches for CRC (3/3)�Presented by Aparna Parikh, MD �
	Key Insights
	Experts Discussed Areas of Opportunity in CRC Research
	Slide Number 53

