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Meeting Snapshot

DATE: 
March 16, 2022

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 Experts in CRC

Eric Van Cutsem, MD, PhD
University Hospitals 

Gasthuisberg and KU Leuven

CHAIR:
Alan P. Venook, MD, FASCO
Helen Diller Family 
Comprehensive Cancer Center

Al Bowen Benson, MD
Northwestern Medicine

Aparna Parikh, MD
Mass General Cancer Center

Dirk Arnold, MD, PhD
University of Hamburg 

Pashtoon M. Kasi, MD
Weill Cornell Medicine 



Meeting Agenda (1/2)
Time (PST) Topic Speaker/Moderator
8.00 AM – 8.05 AM Welcome, Introductions, and Meeting Objectives Alan P. Venook, MD, FASCO

8.05 AM – 8.20 AM
Current Treatment Paradigms for Early-Stage CRC 
(MSS/pMMR) Al Bowen Benson, MD

8.20 AM – 8.50 AM Discussion and Key Takeaways

8.50 AM – 9.05 AM Current Treatment Paradigms for Metastatic CRC Eric Van Cutsem, MD, PhD

9.05 AM – 9.40 AM Discussion and Key Takeaways

9.40 AM – 9.50 AM The Evolving Role of Immunotherapy in CRC Alan P. Venook, MD, FASCO

9.50 AM – 10.15 AM Discussion and Key Takeaways

10.15 AM – 10.25 AM BREAK



Meeting Agenda (2/2)
Time (PST) Topic Speaker/Moderator
10.25 AM – 10.35 AM Currently Available Targeted Therapies for CRC Dirk Arnold, MD, PhD

10.35 AM – 10.55 AM Discussion and Key Takeaways

10.55 AM – 11.05 AM Emerging Therapies and Novel Investigational Approaches 
for CRC Aparna Parikh, MD

11.05 AM – 11.30 AM Discussion and Key Takeaways

11.30 AM – 11.40 AM Current and Evolving Biomarkers in CRC Pashtoon M. Kasi, MD

11.40 AM – 11.55 AM Discussion and Key Takeaways

11.55 AM – 12.00 PM Conclusions and Wrap-up Alan P. Venook, MD, FASCO



Current Treatment Paradigms 
for Early-Stage CRC 
(MSS/pMMR)
Al Bowen Benson, MD
Northwestern Medicine



NEOADJUVANT CHEMOTHERAPY IN COLON CANCER

> Neoadjuvant chemotherapy is well established in many solid 
tumors but has not undergone large-scale evaluation in colon 
cancer

> According to the NCCN guidelines, neoadjuvant therapy is an 
important consideration in those with bulky nodal disease and 
clinical T4b disease presentation

Current Treatment Paradigms for Early-Stage CRC (1/4)
PRESENTED BY AL BOWEN BENSON, MD
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CLINICAL TRIALS USING NEOADJUVANT CHEMO IN 
LOCALLY ADVANCED COLON CANCER

Neoadjuvant chemotherapy may prove to be an option in operable 
colon cancer. There are several ongoing trials and most of them 
are giving neoadjuvant therapy for 3–4 cycles with either CAPOX 
or FOLFOX, and some also include adjuvant chemotherapy 
> PRODIGE-22 randomized phase II trial compared FOLFOX4 alone 

vs FOLFOX4 + cetuximab in a neoadjuvant strategy in patients with 
locally advanced colon cancer. Control arm includes patients for 
whom standard treatment comprises surgery followed by adjuvant 
FOLFOX4 chemotherapy. There was some response noted and 
tumor downstaging observed, although the trial failed to meet its 
primary endpoint (10% or more of patients with major pathologic 
response), with only 8% of patients achieving this result. This trial 
still provided some support for the utilization of neoadjuvant 
therapy in patients with locally advanced colon cancer

> The phase III FOxTROT trial randomized around 1000 patients with 
resectable colon cancer to neoadjuvant chemotherapy or surgery 
first, followed by adjuvant chemotherapy. While the trial failed to 
meet its primary endpoint of 2-year DFS postsurgery, the 
neoadjuvant approach reduced the risk of relapse at 2 years by 
25%, resulted in tumor downstaging, fewer incomplete resections, 
and a smaller number of surgical complications compared with 
upfront surgery 



Current Treatment Paradigms for Early-Stage CRC (2/4)
PRESENTED BY AL BOWEN BENSON, MD

NCCN GUIDELINES FOR ADJUVANT THERAPY FOR 
EARLY-STAGE COLON CANCER

> NCCN guidelines for adjuvant therapy for colon cancer recommend
− Surgical intervention as the first step in most patients. This applies 

particularly for the stage I, II, and III patients
− For patients who are to receive single-agent therapy with either 

capecitabine or 5-FU, 6 months of adjuvant therapy is recommended, 
whereas with the combination therapy, including oxaliplatin, there is an 
integration of 3 months of CAPOX and 6 months of FOLFOX

FACTORS GUIDING DECISION-MAKING FOR ADJUVANT THERAPY

> Definitive decisions regarding adjuvant treatment should only be made after 
discussing in detail the risk/benefit ratios of available options with the patient

> The risk of tumor recurrence must be integrated with expected risk-reduction 
and complications from the given adjuvant treatment



ESMO GUIDELINES FOR ADJUVANT TREATMENT OF STAGE II 
COLON CANCER

> ESMO clinical practice guidelines for diagnosis, treatment, and follow-up for adjuvant 
treatment of stage II colon cancer includes

− For patients with intermediate-risk (non-MMR/MSI + any risk factor except pT4 
or <12 lymph assessed), for single-agent therapy, 6 months of fluoropyrimidines 
is recommended

− Patients with high-risk stage II (pT4 or <12 lymph nodes or multiple intermediate 
risk factors, regardless of MSI) may be considered for the addition of oxaliplatin, 
on the basis of trends suggesting increased benefit

• On the basis of the IDEA pooled analysis of stage II patients, 6 months of 
FOLFOX should be utilized, as 3 months was inferior, but 3 months of 
CAPOX appears appropriate 

• The guidelines also emphasize that oxaliplatin did not show statistically 
significant benefit (OS and DFS) for the addition of oxaliplatin to FL 
(fluorouracil with leucovorin) as adjuvant treatment in the stage II high-risk 
subgroup analysis of the MOSAIC trial

− ESMO guidelines also highlight the importance of starting adjuvant 
chemotherapy as soon as possible after surgery, ideally not later than 8 weeks

> With stage III colon cancer, ESMO guidelines divide the patients into low-risk vs high-
risk groups. For the high-risk group, the recommendation is 6 months of either CAPOX 
or FOLFOX, but for low-risk, the emphasis is on 3 months of CAPOX 

Current Treatment Paradigms for Early-Stage CRC (3/4)
PRESENTED BY AL BOWEN BENSON, MD



RISK FACTORS

> Various prognostic risk factors that are integral in terms of defining risks
− The risk of relapse after a colon cancer resection should be assessed by 

integrating the TNM staging, MMR/MSI status, and number of lymph nodes 
sampled (± 12) 

− Age alone has no predictive value for or against the indication for adjuvant 
therapy

− Correlating with risk are pathologic features of the resected tumor factors, eg, 
the presence or absence of macroscopic tumor perforations; histologic type 
and grade; extension of tumor into the bowel wall and adjacent organs (T 
stage); distance of cancer from resected margins (proximal, distal, and radial); 
presence or absence of tumor deposits; site and number of removed regional 
lymph nodes and their possible infiltration by cancer cells (N stage); and 
MMR/MSI status of the tumor

− MSI or MMR status is currently the only validated molecular marker used in 
adjuvant decision-making and should be determined in stage II CRC. In stage 
III, usage of MMR status is limited to detect and identify Lynch syndrome 

− Gene expression signatures are not recommended for routine practice, due to 
lack of predictive value for chemotherapy benefit

− Immunoscore could be considered to refine the prognosis of early colon 
cancer patients, used in conjunction with TNM scoring to adjust the 
chemotherapy decision-making process in stage II and even in low-risk stage 
III patients

ASCO GUIDELINES

> ASCO guidelines for adjuvant therapy for stage II 
colon cancer emphasize that  

− Therapy should not routinely be offered, and 
particularly not offered to low-risk patients

− Adjuvant therapy should be offered to the 
stage II-B and II-C patients after discussion 
of risk vs benefits

− Adjuvant therapy may be offered to patients 
with stage II-A colon cancer with high-risk 
features. ctDNA is an emerging potential 
predictive factor but it is not yet included in 
recommendation

− Adjuvant fluoropyrimidine-based therapy 
should not be utilized for the MSI/MMR 
population, as there is insufficient evidence 
to routinely recommend oxaliplatin-based 
therapy for the high-risk group

− If adjuvant doublet chemotherapy is 
considered, 3 or 6 months of oxaliplatin-
containing therapy may be offered after 
discussion of benefits/risks

Current Treatment Paradigms for Early-Stage CRC (4/4)
PRESENTED BY AL BOWEN BENSON, MD



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



Experts Identified a Change in Demographics of Patients 
With Colorectal Cancer

EARLY ONSET

In the US, there is an appalling skew toward younger people with the 
disease, and these trends are emerging in other nations
> The American Cancer Society reduced the guideline recommendation for 

surveillance for an average-risk patient to 45, but the experts pointed out that 
almost half of their patients are below the age of 45. Therefore, they are 
missing screening for early-onset disease

> Familial screening in patients with hereditary predisposition, eg, Lynch 
syndrome, is an important consideration, but the majority of these young 
people with colon cancer fall outside of any identified familial hereditary 
predisposition

> A few colorectal-specific assays or multi-cancer-type early noninvasive 
detection panels might be able to bridge the gap between screening and 
disease detection

Dr Van Cutsem:
We see 3 times as many patients between 
20 and 40 now compared with 20 years 
ago, so it’s clearly increasing. 

“ “
Dr Kasi:
I think for colorectal cancer I still see the 
resistance to test outside the traditional 
colorectal cancer genes. Obviously, the 
same genes may have evolved to be 
deleterious over time, but for the non-Lynch 
cancer genes like the BRCA or the DNA 
repair, especially for these young-onset, it 
should be somewhat of a broad panel-
based approach. Because somebody might 
test negative mainly because they got 
testing on a platform that was too specific. . 
. .  For colorectal cancer, there is the value 
of methylated-based tests mainly in ctDNA.

“
“

Dr Parikh:
We’re encouraging our GI doctors to think about how they’re 
counseling not only individual patients for high-risk adenomas, 
but their family members, particularly if you have younger family 
members that are getting polyps earlier.

“ “



Expert Perspectives on Changes to the Algorithm for Early-
Stage CRC

PREFERENTIAL TREATMENT OPTIONS FOR 
STAGE 3 COLON CANCER

Experts in Europe have a strong preference for CAPOX, while in 
the US, FOLFOX is used more widely
> For truly the high-risk, a general practice is to add 6 months of 

FOLFOX, but for intermediate-risk patients, some experts believe 
in starting off with FOLFOX and then having a low threshold to 
drop the oxaliplatin after 3 months

> If a patient starts to get neuropathy with oxaliplatin, there is no 
evidence suggesting additional benefit of using oxaliplatin 
beyond 3 months – whether it is ultimately 4 cycles of CAPOX or 
6 cycles of FOLFOX

> Experts have noted that capecitabine seems to be less tolerated 
in the US than in Europe

> For CAPOX in the adjuvant setting, the maximum dose of 
capecitabine used in the US is 1000 mg/m2, though it is unclear 
as to how efficacious the treatment is on the basis of this 
reduced dose of capecitabine 

NEOADJUVANT CHEMOTHERAPY 

Experts follow NCCN guidelines and also offer neoadjuvant 
chemotherapy selectively to patients with larger, bulkier 
disease (eg, T4, T3N2)
> Experts encourage their fellows to enroll patients in the upcoming 

neoadjuvant trials to generate more data
> Experts mentioned that they have very selectively used 

neoadjuvant immune therapy with some striking results in MSI 
patients who often have very large tumors

> One of the concerns raised by the experts regarding the use of 
neoadjuvant therapy is the consideration for the length of 
therapy, ie, 3 vs 6 months, and whether adjuvant therapy is 
needed after surgery in patients who received neoadjuvant 
therapy. Questions remain

− Most of the neoadjuvant regimens are given over 3 to 4 
months. For example, if CAPOX is given for 3 to 4 months 
in the neoadjuvant setting and there is a good response, is 
that sufficient? Is there a need for adjuvant therapy after 
surgery? Experts believe that future studies would shed 
light on these scenarios 



Experts Commented on Current Standards of Biomarker Testing 
and Unmet Needs

MSI Testing

> Where possible, experts evaluate MSI status of their 
CRC patients during their decision-making process

> MSI-H patients in stage II have a very good prognosis, 
but 5-FU is typically less active; therefore, 5-FU is not 
used for their adjuvant chemotherapy

> In Europe, gene signatures in stage II, MSI-H patients 
are not reimbursed – even though experts would like 
circulating DNA testing in this setting

The Use of ctDNA as a Prognostic Biomarker

All the experts agreed that ctDNA is emerging as one of the most 
influential prognostic markers, and it may soon be incorporated into 
standard testing guidelines for stage II/III CRC patients
> ctDNA might be a tool to refine the decision-making process for giving 

adjuvant chemo, but experts believe testing for other markers should be 
performed alongside

> Experts regard ctDNA testing as having more prognostic value rather than 
predictive value

> Regardless of the guidelines, experts mentioned that they feel comfortable 
using ctDNA, especially in low-risk stage II patient populations, where they 
do not think about using chemotherapy to escalate

> It is still unclear whether adjuvant chemotherapy benefits can be predicted 
in high-risk stage II CRC patients on the basis of ctDNA testing

Dr Kasi:
We’re all enrolling into active trials, but I think the low-risk patient population 
where the patient is declining chemo, or even in the high-risk, they’re declining 
chemo – something that’s a tool [ctDNA] to help in the decision making, as in the 
ESMO guidelines where they talk about Immunoscore, helping refine the 
decision making . . . I think I see something soon for ctDNA as a tool to refine the 
decision making, but it is not just the only marker.

“

“

Dr Parikh:
With all the historical adjuvant trials 
that have failed, I think what people 
are hoping for is better biomarker 
selection using a test like ctDNA. 

“

“

Other Genetic Testing

> There is not enough evidence for interpretation on the 
basis of RAS and BRAF; these genes and HER2 are 
not assessed for early CRC except for clinical trials



Current Treatment Paradigms 
for Metastatic CRC
Eric Van Cutsem, MD, PhD
University Hospitals Gasthuisberg and KU Leuven



Current Treatment Paradigms for Metastatic CRC (1/3)
PRESENTED BY ERIC VAN CUTSEM, MD, PHD

MANAGEMENT OF RESECTABLE OLIGOMETASTASES 
(RESECTION VS ABLATION)

> The goal is to individualize treatment in all patients with metastatic 
disease. Personalizing the treatment is based on different factors including 
markers, disease presentation, etc

> The strategy in patients with upfront resectable disease is completely 
different than in those patients with unresectable disease (which is the 
majority, ~70%) or with borderline or potentially resectable disease

− For upfront resectable patients, resection may be preceded and 
followed by perioperative or postoperative chemotherapy. Long-term 
disease-free survival and long-term survival in these patients is 
around 40% 

• In Europe, perioperative chemotherapy is more common –
FOLFOX without target agents in upfront resectable disease. 
However, the addition of an EGFR antibody or bevacizumab to 
chemotherapy did not show any benefit at all in the resectable 
patients in the different trials 

− Metastases in patients with borderline resectable disease, the 
middle group, can be downsized to become resectable by selecting 
a regimen that leads to the highest response rate. The long-term 
survival rate is around 30% in this group if patients are well selected

− Treatment option for unresectable disease is chemo + a biologic, 
with the exception in the first line of the MSI-H patients

Patients with unresectable metastatic CRC: 
strategy and continuum of care 



Current Treatment Paradigms for Metastatic CRC (2/3)
PRESENTED BY ERIC VAN CUTSEM, MD, PHD

FIRST-LINE TREATMENT OPTIONS

> The key factors for selecting and individualizing first-line therapy for 
patients with mCRC are tumor characteristics such as tumor burden, 
tumor localization (left side vs right side), molecular markers (MSI 
status, RAS G12C, BRAFV600E, HER2, and NTRK mutation testing), 
patient characteristics (age, performance status, comorbidities), and 
treatment characteristics (toxicity profile, socio-economic factors, 
treatment flexibility, QOL)

> For mCRC patients with right-sided tumor and no molecular restrictions, 
a doublet regimen of capecitabine or 5-FU in combination with 
bevacizumab is an option, especially in elderly patients with low-volume 
disease who are not eligible for combo cytotoxic regimens

> Other treatment options in first-line on the basis of different mutation 
status or sidedness include

− Doublets of CAPOX/FOLFOX/FOLFIRI + bevacizumab or 
FOLFOX/FOLFIRI + an EGFR antibody without cape 

− Triplet (FOLFOXIRI) + bevacizumab or an EGFR antibody; not as 
well tolerated as the doublet but may be used in certain patients 
to downsize the metastases to make them more resectable

> For patients with MSI-H tumors (about 4–5%), pembrolizumab is a 
treatment option

> While BRAF-targeted strategy is currently second-line, there are trials 
ongoing in the first line

Treatment options in first-line mCRC



Current Treatment Paradigms for Metastatic CRC (3/3)
PRESENTED BY ERIC VAN CUTSEM, MD, PHD

PREFERRED CHOICES IN FIRST-LINE
TREATMENT OF mCRC

PREFERRED CHOICES IN SECOND-LINE
TREATMENT OF mCRC



Key Insights: Current 
Treatment Options for 
Metastatic CRC



Expert Perspectives on Changes to the Algorithms for Treating 
Metastatic CRC

SIDEDNESS OF DISEASE AND ANTI-EGFR THERAPY

The treatment algorithm for CRC continues to evolve. It is important 
to consider the left- or right-sidedness nature of tumor growth while 
evaluating treatment options 
> Before starting treatment for mCRC, experts test for RAS, BRAF, and 

for MSI status, and consider sidedness an important factor in therapy 
selection

− Experts consider sidedness a surrogate for molecular features 
and believe it has significant prognostic validity

> Nearly all patients with RAS wild-type and BRAF wild-type status with 
left-sidedness of tumor are treated with anti-EGFR receptor antibodies

> With right-sided tumors, experts are more than likely to NOT use an 
anti-EGFR combination therapy in the frontline setting, as there are not 
enough data suggesting right-sidedness disease benefits from anti-
EGFR antibody treatment, though some experts indicated occasional 
response and benefits in the second line from an anti-EGFR therapy in 
a subset of patients

− Experts believe it is reasonable to try out retreatment with an anti-
EGFR therapy in the absence of other good options for patients 
in third line or in the refractory later lines of therapy, especially if 
they have already had doublets with anti-EGFR in earlier lines

OPINIONS ON INTEGRATING BRAF-TARGETED 
THERAPY INTO THE FRONTLINE SETTING

Experts agreed there is not enough evidence to support 
moving BRAF-targeted therapy to the first-line setting yet
> The data of the ANCHOR study using triplet therapy 

(encorafenib – a BRAF inhibitor, cetuximab – an anti-EGFR 
antibody, and binimetinib – a MEK inhibitor) with previously 
untreated BRAFV600E mCRC patients showed a reasonable 
ORR between 45%–50%, but it is difficult to comment 
whether that is better than chemotherapy, as these patients 
may never get chemotherapy if they started with BRAF-
targeted therapy and did poorly

> BREAKWATER, a 3-arm trial, will evaluate efficacy and 
safety of encorafenib + cetuximab ± chemotherapy in 
treatment-naive patients with BRAFV600E mCRC. Data from 
this trial will shed light on whether BRAF-targeted therapy 
should be integrated in first line or not

> In MSS tumor and BRAFV600E patients, experts usually start 
with either a doublet or a triplet, FOLFOX + bev or 
FOLFOXFIRI



Expert Insights on Doublet vs Triplet Therapies

Dr Bensen:
Using triplets, we’re very cautious with elderly individuals, although having said that, 
we do have some elderly folks who are very robust and who use modified doses. I 
think we also look at other factors such as those who present with very bulky disease, 
and individuals where we’re concerned that if we don’t get an initial good response, 
we may not have future opportunities for treatment. So, I think for most patients that I 
see with Stage 4 disease, I discuss that triplet therapy as an option, but I would push 
harder for triplet therapy for those who seem to be at greatest risk, and if we don’t get 
a good response, we may have no further option.

“

“
DOUBLETS VS TRIPLETS

Most experts favor triplet therapy (FOLFOXIRI) as the first-line default in young and 
fit patients, and switch to maintenance with capecitabine and/or bevacizumab 
> Some physicians prefer testing for “frailty index” for elderly patients rather than 

excluding options on the basis of an age cutoff. They use geriatric assessments 
and/or comorbidity scales to assess patient fitness

Doublets may be used in older patients, or in patients with underlying 
comorbidities
> For doublet therapy, most of the physicians prefer treating their patients with FOLFOX 

in the first line. However, FOLFIRI is also a common choice
> Experts sometimes use FOLFIRI if the patient recurred within 6–12 months of their 

adjuvant therapy and if they had underlying neuropathy or difficult diabetes

Dr Parikh:
My general default, except for older 
patients and poor performance 
status, is to shy on the side of the 
triplet giving . . . albeit small but still 
a survival benefit that we’ve seen 
from TRIBE and others.

“

“
Dr Arnold:
A scenario where we would only very 
barely give a triplet; that’s whenever we 
use anti-EGFR receptor antibody –
that’s generally a doublet combination 
with anti-EGFRs. The V600E mutants 
seem not to benefit from chemotherapy 
intensification, so therefore I’m cautious. 
I nearly never treat the BRAF V600E 
mutants with a triplet now.

“

“



Experts Discussed Third-Line Treatment Options and Giving 
Treatment Holidays to Their Patients

THIRD-LINE TREATMENT OPTIONS

For third-line therapy, most experts prefer TAS-102 and bevacizumab 
over regorafenib
> Experts continue using bevacizumab in second-line patients if it is well 

tolerated
− Some experts keep using bevacizumab when they switch over 

to TAS-102, but experts are unsure how much it adds in that 
setting 

> Experts think the 160-mg dose of regorafenib is too high and very 
tough for some patients to tolerate

− They favor starting with a lower dose (80 mg), followed by 
frequent monitoring of their patients and then dose-escalating 
after carefully reviewing the patient’s tolerability profile

Dr Kasi:
A holiday doesn’t mean that we’ll let the patient 
go; they’ll still be seen, so if they’re still under the 
radar and the right patient who I know will call if 
there is symptomatic progression. I worry about 
the patients who have bulky, erratic disease, or 
where I think stopping would be detrimental, but 
otherwise I’m open to the idea. Now that more 
trials are underway, I think patients and caregivers 
alike are okay with it as well if there is some 
apprehensions about stopping therapy.

“

“
TREATMENT HOLIDAYS

> A few experts favor giving patients treatment holidays with 
close observation, while others prefer to continue some 
type of therapy such as capecitabine or bevacizumab



The Evolving Role of 
Immunotherapy in CRC
Alan P. Venook, MD, FASCO
Helen Diller Family Comprehensive Cancer Center



ADVANCES IN IMMUNOTHERAPY FOR CRC HAVE BEEN 
MADE, BUT SOME QUESTIONS REMAIN

First-Line Treatment 
> In the KEYNOTE-177 trial, “the results . . . are very interesting,” with PFS clearly 

benefiting the pembrolizumab (pembro) group vs chemotherapy alone in MSI-H CRC 
patients (abstract LBA4, ASCO 2020)

– However, for the first 6 months, the chemotherapy group had slightly better PFS, 
after which the ICI group showed clear benefit from first-line treatment. Because of 
this initial crossover, there was no overall survival benefit

– This crossover is due to the 30% nonresponder rate observed with checkpoint 
inhibition, even in MSI-H patients; predictive biomarkers for responders are yet to 
be determined

– “Clearly, patients who can tolerate it, patients who have low-volume disease, 
unquestionably we think should be started on checkpoint inhibitor alone to avoid 
the chemotherapy toxicities, etc. But some will not benefit, and the key is having 
the opportunity to offer them chemotherapy if they prove not to have benefited” 

> The phase II CheckMate 142 trial with combination nivolumab and ipilimumab in the 
frontline for MSI-H CRC patients resulted in significant AEs that offset any benefits 
reported

Neoadjuvant Treatment 
> Phase II NICHE study for neoadjuvant use of checkpoint inhibitors produced encouraging 

data in MSI-H patients with colon cancer but is unlikely to replace the current standard
– As a subset of patients will get no benefit from checkpoint inhibitors, it can risk 

disease progression and losing valuable treatment time

The Evolving Role of Immunotherapy in CRC (1/2)
PRESENTED BY ALAN P. VENOOK, MD, FASCO

KEYNOTE-177 trial: Survival benefit only reported after 6 
months of pembro treatment  

NICHE: Neoadjuvant immunotherapy in ICI



ADVANCES IN IMMUNOTHERAPY FOR CRC HAVE 
BEEN MADE, BUT SOME QUESTIONS REMAIN

Can we turn cold tumors hot?
> “Holy Grail in my mind is can we turn cold tumors hot, 

and long story short is, no, we can’t; that’s one of the 
major disappointments of the field”

> The IMBLAZE trial (NCT02788279) exploring 
atezolizumab + cobimetinib or atezolizumab 
monotherapy vs regorafenib in the third-line setting for 
MSS CRC patients was famously negative 

> No substantial developments in the field have been 
achieved yet 

PD-1 blockade in MSI-H rectal cancer
> In contrast, in a small 18-patient Memorial Sloan 

Kettering trial (abstract 16, ASCO 2020) exploring the 
role of neoadjuvant monotherapy with PD-1 inhibitor, 
dostarlimab, in MSI-H rectal cancer, all patients had CR
– “This is a stunning result”
– “How can we distinguish . . . how every patient gets a 

sustained, durable remission with rectal cancer, but 
with colon cancer in MSI-high we don’t see nearly that 
effect?”

The Evolving Role of Immunotherapy in CRC (2/2)
PRESENTED BY ALAN P. VENOOK, MD, FASCO

Survival benefit only reported after 6 months of pembro treatment  



Key Insights: The Evolving 
Role of Immunotherapy in 
CRC



Key Takeaways: The Evolving Role of Immunotherapy in CRC 
(1/2)

ADVANCED/METASTATIC MSI-H CRC

Testing for MSI status is considered critical for patients with CRC
> Experts expressed concern that consistent and accurate MSI testing is not being performed in the 

community. Although IHC is the primary testing method, some institutions also rely on quicker 
PCR-based MSI testing, which can have sensitivity-based discrepancies, albeit uncommon; 
however, any error in results could be detrimental to the patient

> If there is any doubt or concern with the MSI testing, particularly in young-onset patients, 
additional and/or concurrent testing should be considered, especially now that NGS panel tests 
are more widely available 

Experts agreed there is a clear role for ICIs as first-line therapy in patients with MSI-H 
advanced CRC
> Experts favor using ICI monotherapy rather than a doublet, although there may be some greater 

efficacy with doublet, the associated toxicities outweigh any efficacy benefit
– A potential regimen is beginning with monotherapy and adding anti–CTLA-4 mAb later in 

therapy if there is suboptimal response
> However, ~30% of 1L patients do not respond to ICI therapy, so patients need to be monitored 

carefully, particularly if they have bulky disease, to ensure they do not miss the opportunity for 
chemotherapy

– Some experts will start patients with bulky disease on chemotherapy, and later switch to an 
ICI, as not to risk losing valuable treatment time with the high nonresponder rate

– There is concern regarding the potential to attribute real progression to pseudoprogression, 
resulting in the patient staying on an ICI too long when they may be a nonresponder

– The experts acknowledged that advanced and metastatic disease respond differently to ICIs 
and wondered what change occurs to the tumor and to the immune system

“

“

Dr Kasi:
In the advanced but not the metastatic 
stage, your immune system is still 
holding the fort down, so to speak, and 
keeping things at bay, and just needs 
that extra checkpoint blockade, 
whereas in the metastatic, obviously 
something has triggered the escape 
mechanism where it may or may not 
be successful every single time.

“ “

Dr Parikh:
I have a handful of patients that have 
bulky disease. You don’t want to miss 
that window of opportunity for them to 
get a response [with chemotherapy].



Key Takeaways: The Evolving Role of Immunotherapy in CRC 
(2/2)

ADVANCED/METASTATIC MSI-H CRC NEOADJUVANT THERAPY FOR MSI-H RECTAL CANCER

TMB may not be the best predictor of checkpoint 
inhibitor response in CRC patients
> Experts expressed concern that this may not be 

assessed appropriately for CRC patients in the 
community

> Although ≥10 TMB predicts a favorable outcome to 
immune checkpoint inhibitors in diverse cancers, this 
was based on a study with no colon cancer patients 
included, and some experts agreed this may not be 
reflective of CRC, wherein a higher cutoff might be 
needed

> There is some early research to suggest a plasma 
score of 28+  (Chen et al. JAMA Oncol. 2020:831-838) 
may be a better predictor, but more research is needed 
to determine this

Dramatic results from the small series of 18 patients with MSI-H rectal cancers 
treated with an ICI in the neoadjuvant setting are considered compelling and 
potentially practice-changing (NCT04165772)
> Experts were very enthusiastic about these results, noting that for select patients 

with MSI-H rectal cancer, 6 months of ICI therapy may be all the treatment they 
need

– Although a small N = 18 trial, the experts agreed the “stunning” data may 
be adequate for approval

– Experts consider designing a confirmatory randomized study to be 
unethical at this point, in light of the 100% CR rate observed with 
dostarlimab 

It is unclear why rectal cancer would be different from cancers in the colon 
with regard to response to neoadjuvant ICI
> Experts agreed that future neoadjuvant studies of ICIs in colon cancers should 

distinguish between left-sided tumors, which may be more biologically similar to
rectal cancers, and right-sided tumors

Dr Arnold:
In looking on this IO data in rectal cancer I am super 
challenged and super enthusiastic in having a weapon 
and to spare more patients surgery and unnecessary 
radiotherapy, which would be really great.

“ “Dr Parikh:
So, is there potentially a role [of TMB as a predictive biomarker for 
checkpoint inhibition response], and can we figure out what that cutoff 
may look like? Perhaps, but I don’t think we know that yet. Certainly, 
we’re not seeing responses in the 10–15 range of patients.

“ “
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Currently Available Targeted Therapies for CRC (1/3)
PRESENTED BY DIRK ARNOLD, MD, PHD

MOLECULAR CHARACTERIZATION OF CRC

> RAS status and sidedness are important determinants of treatment 
choices

− RAS wild-type disease can be treated with chemotherapy doublet + 
anti-EGFR (more effective for left-sided disease)

− BRAF mutants and HER2-amplified are largely RAS wild-type, 
whereas MSI-H tumors may or may not have RAS mutations

• Treatment choice may include a chemotherapy doublet + 
bevacizumab for BRAF mutants

• Tumors characterized as MSI-H should be treated with 
checkpoint inhibitors rather than chemotherapy

• HER2 amplification signifies a worse prognosis
 Presence predicts unresponsiveness to anti-

EGFR therapy
− RAS mutations are characterized by specific mutations and therapy 

is decided on a case-by-case basis
• Treatment choice may include a chemotherapy triplet + 

bevacizumab

Choice of best systemic treatment 2022



Currently Available Targeted Therapies for CRC (2/3)
PRESENTED BY DIRK ARNOLD, MD, PHD

MANAGEMENT OF HER2+ CRC 

> The HERACLES trial in HER2+ refractory solid tumors laid the 
groundwork for dual HER2 blockade beyond breast cancer, targeting the 
HER2 extracellular domain with trastuzumab and the intracellular domain 
with the TKI lapatinib. Outcomes were similar in MyPathway, which 
utilized trastuzumab and the TKI pertuzumab in HER2-amplified cancers

− ORR: 30% (HERACLES); 32% (MyPathway)
− However, activity was more pronounced in other HER2+ tumor 

types than in CRC
> The DESTINY-CRC01 study evaluated a HER2-targeted ADC (T-DXd) in 

patients with unresectable and/or metastatic CRC who had progressed 
on 2 or more prior treatments. Patients were stratified into 3 cohorts 
based on HER status

− Cohort A: IHC 3+ or IHC 2+ and ISH+ for HER2 amplification
− Cohort B: IHC 2+ and ISH–
− Cohort C: IHC 1+
− Cohort A showed best OS and reductions in tumor size

DESTINY-CRC-01 study addresses the use of T-DXd in 
HER2+ refractory disease



Currently Available Targeted Therapies for CRC (3/3)
PRESENTED BY DIRK ARNOLD, MD, PHD

MANAGEMENT OF NTRK-POSITIVE DISEASE

> For NTRK fusion-positive CRC patients, larotrectinib and entrectinib offer a survival benefit
− NTRK fusion often coincides to MSI-H or other molecular alterations (85%–100%)
− TRK inhibitors seem to be less effective for colon cancer compared with other tumor types
− NTRK fusions are rarely found in colon cancer

NTRK fusion often correlates with an MSI-H status



Key Insights: Currently 
Available Targeted Therapies 
for CRC



Expert Perspectives on the Use of Drugs, Monoclonal 
Antibodies, and Antibody-Drug Conjugates

TRASTUZUMAB DERUXTECAN

Experts find the T-DXd data impressive, but the issue of lung toxicity is concerning
> Experts discussed whether the lung toxicity is related to sequencing or prior therapy
> One expert had a patient who was responding, then had a subtle cough and had to discontinue due to 

label restrictions and then progressed rapidly
> Experts believe that moving anti-HER2 therapy earlier in sequence will require more data
> One expert discussed how this may be useful in the RAS-mutant population Dr Parikh:

I think the ILD is not to be 
underappreciated, and it’s 
hard, and we’re not going 
to have randomized data 
ever to support this, but it’s 
hard when you have still 
good response rates with 
Herceptin, Perjeta, 
tucatinib; tucatinib with 
some CNS penetration 
data too.

“
“

EGFR ANTIBODIES

Experts prefer panitumumab over cetuximab for CRC, but agreed they are generally interchangeable
> Experts mentioned fewer infusion reactions with panitumumab
> It was mentioned that there was a great deal of toxicity associated with cetuximab in Tennessee and 

North Carolina, and experts are unclear why this is the case
> After progression on an EGFR inhibitor, EGFR inhibition is typically not used in the next line

VEGF ANTIBODIES/INHIBITORS

Experts prefer bevacizumab over ziv-aflibercept due to the toxicity of ziv-aflibercept
> Experts noted better tolerability for bevacizumab in general, and 1 expert no longer uses aflibercept due 

to toxicity challenges
> In Europe, the price of bevacizumab and aflibercept are comparable, but in the USA, there is generally 

higher “financial toxicity” with aflibercept



Emerging Therapies and 
Novel Investigational 
Approaches for CRC
Aparna Parikh, MD
Mass General Cancer Center



UPDATES IN TARGETED THERAPEUTICS FOR CRC

BRAF
> A recent phase I/II clinical trial (NCT04017650) evaluated whether the addition 

of nivolumab to encorafenib + cetuximab could improve durability of response in 
patients with treatment-refractory, MSS, BRAFV600E metastatic CRC (Abstract 
12, ASCO GI 2022) 

− The study reported an ORR of 50% and mPFS of 7.4 months in 22 
patients after combination encorafenib + cetuximab + nivolumab 
treatment. This was greater than that previously reported with encorafenib 
+ cetuximab in the BEACON trial (ORR: 20%; mPFS: 4.2 months)

− Although more research is needed, there are early signs that combination 
of MAP kinase and checkpoint inhibitors produces a durable response 

> An upcoming phase I/II trial will examine cetuximab with encorafenib (BEACON 
regimen) ± nivolumab in patients with MSS, BRAFV600E mCRC (NCT04017650)

> The ongoing phase II trial (NCT03668431) of dabrafenib and trametinib with the 
anti–PD-1 antibody PDR001 in patients with BRAFV600E mCRC reported

− A 33% ORR in all trial patients
• 38% ORR in patients with no prior BRAF-directed therapy with 

mDOR of 5.6 months
> “I think really interesting and intriguing data in terms of combination of 

checkpoint inhibitors for these MAP kinase pathway alterations, particularly the 
BRAF one”

Emerging Therapies and Novel Investigational Approaches for CRC (1/3)
PRESENTED BY APARNA PARIKH, MD

Combination of MAP kinase blockade with immunotherapy shows 
durability of response

Combination encorafenib + cetuximab + nivolumab



UPDATES IN TARGETED THERAPEUTICS FOR CRC

RAS
> “The RAS-mutant space is rapidly, rapidly changing and evolving,” with several 

interesting approaches being explored preclinically and clinically 
– There are some early but positive preclinical data in xenograft models for 

MSS pancreatic and colon cancers that investigate combination 
cetuximab and MRTX113, which selectively binds both the active and 
inactive states of KRAS G12D, and may work better than cetuximab 
alone

– Eagerly awaited are CRC data with RAS(ON) inhibitors, which inhibit the 
active form of RAS 

MSS Disease and Liver Metastases 
> “Is there something about liver metastases that really does diminish the 

immunotherapeutic effect that we see systemically?”
– Early preclinical data have shown that liver-directed radiotherapy 

eliminates immunosuppressive hepatic macrophages, increases hepatic 
T-cell survival, and reduces hepatic siphoning of T cells (Yu J, et al. Nat 
Med. 2021:152-164)

– In TKI and other VEGF combination trials, responses were more likely in 
patients without liver metastases vs those with. Liver metastases may be 
a negative predictive biomarker for nonresponders 

– Tumors harboring RAS mutations are more likely to metastasize to the 
liver

Emerging Therapies and Novel Investigational Approaches for CRC (2/3)
PRESENTED BY APARNA PARIKH, MD

Promising preclinical results for MRTX113

Radiotherapy may overcome immunotherapy suppression 
associated with liver metastases  



UPDATES IN TARGETED THERAPEUTICS FOR CRC

Immunotherapeutics
> Thus far, there have been limited developments with BiTES, cellular 

therapy, CAR T, combination neoantigen vaccines, and RT 
combinations for CRC

> There are several non–biomarker-directed therapies in development, 
particularly for MSS patients, that include

− Sacituzumab govitecan Trop 2 
− U3-1402 HER3 DxD 
− DS-1062 Trop 2 
− Labetuzumab CEACAM5 
− Potential combination studies for ADCs (eg, PD-1)

Nonresponders
> There is now a range of biomarkers identified including MSI-H, 

BRAF, HER2, RAS, etc: “If you look at these rare subgroups of 
patients, within each of these groups we’re having a subset that are 
not responding so . . . what are we doing for those patients within 
those molecular subtypes that are not responding?”

Emerging Therapies and Novel Investigational Approaches for CRC (3/3)
PRESENTED BY APARNA PARIKH, MD

Expression of ADC biomarkers in colorectal cancer



Key Insights: Emerging 
Therapies and Novel 
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for CRC



Key Takeaways: Emerging Therapies and Novel Investigational  
Approaches for CRC (1/2)

RAS- AND BRAF-TARGETED AGENTS

RAS G12C-targeted agents (sotorasib, adagrasib) are showing promise in 
clinical trials, and G12D-specific agents are also in development

> While this represents a significant advance in targeting RAS-mutated cancers, it 
represents only a small subset (1%–2%) of this subgroup of CRC

> Some experts differed on their preference for sotorasib vs adagrasib, but 
ultimately cannot differentiate them yet 

> Due to their low toxicity, most of the experts agreed that combining RAS G12C-
targeted agents with chemotherapy may be a good approach 

> A pan-RAS inhibitor would be highly desirable, as this represents 45%–50% of 
patients, and such agents have shown early preclinical activity in shutting down 
signaling without the classic feedback loop reactivation

> Selecting the most appropriate patient population to include in clinical trials is vital

Strategies to improve depth of response and durability of BRAF inhibitor 
combination therapies in BRAF V600E-mutated mCRC, such as incorporating 
ICIs, have shown promising early signals, but larger randomized trials are 
needed to better assess efficacy

“

“

Dr Kasi:
I’ve enrolled already several patients on 
the master protocol with sotorasib. It’s 
easily combined with doublet, with VEGF . 
. . so the toxicity being so low, it is 
something that can easily combine with 
any of the strategies for CRC.

“

“

Dr Parikh:
I think we just need to really understand 
better which of those patients we need to 
enroll as RAS mutant, same thing with 
the liver mets. So, I don’t think 
necessarily that is overcombination, but 
just being better about thinking about 
who those patients are.



Key Takeaways: Emerging Therapies and Novel Investigational 
Approaches for CRC (2/2)

IMMUNOTHERAPEUTICS

Site of metastasis is increasingly recognized as an important factor that can impact drug efficacy, particularly for immunotherapeutics  
> This may need to be considered when developing treatment strategies, and patients may need to be stratified 
> Clinical trials may need to consider progression outside the liver as an endpoint, and at the very least stratify for site of metastasis to study 

this phenomenon in more depth
− In general, some experts think careful consideration should be given when selecting the appropriate patient population to enroll. The 

high nonresponder rate observed across multiple trials for various drugs may be due to selecting the wrong patient population
> Subgroup analyses suggest ICIs may have greater activity in MSS CRC without liver metastases compared with those with liver metastases
Cellular therapies, such as CAR T, are a focus of research, but these are still in very early phases of development 
> The complexities in manufacturing CAR T as well as the  limited efficacy/unacceptable toxicity observed in small trials thus far make some 

experts apprehensive about their potential use in CRC
> One challenge with these individualized agents is that patients with heavily pretreated mCRC may not live long enough to receive therapy

– “Off the shelf” agents may be more suitable in this patient population

“

“

Dr Venook:
We need to look at the site of metastatic 
disease more so than we have been. . . . 
Many patients have liver-dominant or 
liver disease, and we need to recognize 
that the liver patients may not respond.

Dr Arnold:
We have been doing a study with the CAR T platform 
which targets NKGD2. . . . It’s a small study. . . . We 
didn’t see the cytokine release syndrome. But . . . I 
was not impressed by the activity. There were some 
patients that seemed to have some benefit in this 
setting, but it’s not spectacular, what we have seen.

“

“



Current and Evolving 
Biomarkers in CRC
Pashtoon M. Kasi, MD
Weill Cornell Medicine



Current and Evolving Biomarkers in CRC (1/3)
PRESENTED BY PASHTOON M. KASI, MD

MOLECULAR DETERMINANTS OF DISEASE

> Targets can be CRC specific or tumor agnostic
− MMR and MSI are both CRC-specific and tumor-agnostic markers
− RAS/RAF and HER2/EBBR mutations are CRC-specific targets
− NTRK gene fusions and TMB are tumor-agnostic markers

> The treatment results associated with sidedness may differ due to the 
molecular markers that tend to be expressed in these locations

> MMR/MSI testing should be a reflex for CRC 
− There should be no doubt about the patient’s MMR status
− This information can be used to guide the patient to very effective 

therapies – durable, ongoing immunotherapy responses
> Predictive prognostic algorithms have been developed for CRC patients

− Immunoscore – may be able to differentiate Stage 2 patients who 
need chemotherapy from those who do not

> Panel-based NGS biomarker testing is cheaper, detects variants, and can 
cover more than 600 genes using a single sample

− NGS misses fusions (eg, NTRK)
− Single-gene RNA-based assay can detect fusions more easily

Algorithm for MMR/MSI testing in CRC



Current and Evolving Biomarkers in CRC (2/3)
PRESENTED BY PASHTOON M. KASI, MD

USING ctDNA DETECTION FOR PROGNOSIS

> It is currently unclear if ctDNA detection is a useful surveillance or 
prognostic tool for CRC

− CRC is a high shedder of tumor-related content, including ctDNA
− Solid or liquid biopsies can be used for ctDNA testing
− However, reliability of detection is unclear
− Do results correspond with outcomes?

> In an analysis of plasma cell-free DNA by ultradeep sequencing in 
patients with stage I–III CRC

– Preoperatively, ctDNA was detected in 108 of 122 patients (88.5%)
– After treatment, ctDNA analysis identified 14 of 16 relapses (87.5%)
– Postoperative ctDNA positivity indicated 7× higher likelihood of 

relapse
– After adjuvant chemotherapy, ctDNA-positive patients were at 40×

higher likelihood of relapse
– Likely a marker for persistent disease
– Converting a ctDNA-positive patient to a ctDNA-negative patient 

shows a similar survival curve as a patient who had never been 
ctDNA positive

– Stage III patients who were ctDNA negative have overlap in survival 
with and without adjuvant chemotherapy

ctDNA as a prognostic tool and a marker for persistent disease



Current and Evolving Biomarkers in CRC (3/3)
PRESENTED BY PASHTOON M. KASI, MD

TUMOR MUTATIONAL BURDEN

> There is a subset of MSI-H tumors that also has a high TMB
– Using multiple different platforms, the Friends of Cancer 

Research group has normalized for testing variability and 
made the software available (tmbLab)

DPYD variant effects on fluoropyrimidine treatmentTMB variability among testing manufacturers and labs

DPYD VARIANTS

> Patients with DPYD variants can achieve the appropriate 
concentration of fluoropyrimidine when given 50% dose

− There may be more toxicity in these patients when using 
fluoropyrimidines



Key Insights: Current and 
Evolving Biomarkers in CRC



Experts Discussed the Use of ctDNA for Prognostic Purposes

ctDNA DETECTION AND ITS INTERPRETATION

The ultradeep sequencing study was an initial correlative analysis, and current assay times for ctDNA 
do not provide an advantage over the time for imaging assessments. However, ctDNA detection can be 
a useful tool when used in the right setting by providing information about disease and prognosis, but 
is limited regarding a determination of the localization of the tumor
> Experts discussed where ctDNA detection may make a difference for patients

– Without knowing the localization of the disease, surgical options are limited
– May be helpful for a stage II patient on adjuvant therapy, but this needs to be demonstrated in further 

clinical studies
> It was noted that the apparent absolute nature of the ctDNA detection is different from other prognostic 

markers and is useful in the determination of the presence of disease
> One expert mentioned a patient case where after primary tumor resection, at 2 different time points tumor 

was ctDNA positive but became negative after adjuvant chemotherapy, then was positive again after a few 
weeks. After finding nodal metastasis and subsequent irradiation, the patient had no evidence of disease

> It was mentioned that the study was not designed to prove anything; rather, it is a glance and does not 
provide evidence of recurrence any faster than imaging. The FDA has designated this as an accelerated 
approval test, indicating that they think it gives important information

Timing of intervention after a positive ctDNA test is currently unclear
> Experts pointed out that currently there are not many data regarding dose escalation at the time of 

positivity
> The CIRCULATE trial in JAPAN will look at the timing of dose escalation/de-escalation upon ctDNA 

positivity, which could help refine the role of the assay

Dr Benson:
Now, we still have the 
problem of prediction in 
terms of what treatment 
might be most efficacious, 
but nonetheless, this is 
increasingly shown to be 
pretty absolute, so it does 
mark a significant 
difference, I think, and 
probably the best example 
of how it should be used at 
this time.

“
“



Experts Discussed How the Presence of DPYD Mutations 
Could Inform Dosing Strategies

DOSE-REDUCTION STRATEGIES FOR DPYD-MUTATED PATIENTS

In Europe, oncologists are able to achieve the the same drug exposure with dose reductions of 25% 
to 50%, depending on the genotype, because of reduced degradation of uracil analogues in DPYD-
mutated patients
> US medical oncologists agreed that standard doses of 5-FU will cause more side effects in DPYD-

mutated patients
Testing for DPYD mutations is standard practice in Europe 
> Detection is done by germline testing or phenotyping with uracil
> Fast turnaround time

– Germline testing results within 3 days
DPDY deficiency is rare
> One expert has only seen 2 patients they considered truly DPYD deficient; almost every patient with 

DPYD mutation has a polymorphism that is not necessarily predictable for what dose adjustment needs 
to be made

> Dutch researchers have developed a dosing guide tabulated by polymorphism
> One advisor mentioned that when heterozygosity is detected, they dose-reduce by 50%

*It was noted that the tech is getting ahead of the science in the field, and trials will need to be done to get 
some solid data regarding what is best for patients.

Dr Venook:
Well, the other issue is, of 
course, if you’re going to 
dose-reduce, you don’t 
know how much to dose-
reduce, and what’s the 
tradeoff? Or you may avoid 
toxicity, but will you lessen 
efficacy?

“
“
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