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Abstract: The standard treatment for patients with metastatic colorectal cancer (mCRC) in the first- and
second-line setting is generally chemotherapy, which can be augmented with vascular endothelial growth
factor—targeted therapies and, for patients with KRAS wild-type status, epidermal growth factor receptor—targeted
therapies. However, nearly all patients ultimately develop disease progression and require later lines of therapy.
Traditionally, physicians recycled chemotherapy in the later lines, with many patients showing diminished or
no response. However, the past several years have seen the introduction of 2 agents for patients with refrac-
tory mCRC entering the third-line setting. The multitargeted tyrosine kinase inhibitor regorafenib and the
cytotoxic combination of trifluridine/tipiracil have demonstrated significant improvements in overall survival
in patients with refractory mCRC. Although these agents do not seem to induce complete responses, they can
lead to durable stable disease. Regorafenib and trifluridine/tipiracil differ in their safety profiles. Physicians and
patients must be properly educated on how to recognize and mitigate adverse events. For regorafenib, a dose-
escalating strategy improves tolerability without impacting efficacy. When sequencing these agents, physicians
should consider patient characteristics, including comorbidities, prior adverse reactions to treatments, and
overall performance status. Ongoing studies are further defining the role of regorafenib and trifluridine/tipiracil
in the treatment of mCRC.
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n the United States, an estimated 101,420 patients

will be diagnosed with colon cancer and an additional

44,180 will be diagnosed with rectal cancer in 2019.!
The number of annual diagnoses and deaths are shown in
Figure 1.2 Approximately 21% of patients with colorec-
tal cancer (CRC) are diagnosed after the disease has
metastasized.? Despite the availability of several effective
therapies, most patients develop progressive disease that
relapses multiple times and ultimately becomes refractory
to treatment.

The overall prognosis of patients with metastatic
colorectal cancer (mCRC) has benefited from the ever-
widening number of therapies now approved for this
disease. Today, the 5-year relative survival rate for patients
with CRC is 64.5%, although this decreases to 13.8%
among patients diagnosed when their disease has already
metastasized.

First-Line and Second-Line Treatment
Options for mCRC

Initial treatment options for mCRC consist of combi-
nation chemotherapy regimens, typically fluorouracil,
irinotecan, and oxaliplatin. In the United States, it is
common for the biologic agent bevacizumab, which
targets the vascular endothelial growth factor (VEGEF), to
be combined with chemotherapy. However, despite these
effective treatment options, the vast majority of patients

relapse after initial therapy or develop progressive disease
during first-line treatment.

Active agents are also available for the second-line
treatment of mCRC. In the current era of molecular
profiling, it is recommended that all patients undergo
testing for microsatellite instability and for mutations in
genes including RAS (KRAS and NRAS), BRAE HER2,
and NTRK. Approximately 40% of patients do not
have mutations in either RAS or BRAF. These patients
are classified as having RAS/BRAF wild-type tumors.?
Notably, it is only patients with RAS/BRAF wild-type
mCRC, and with a left-sided tumor, who seem to
benefit from treatment with epidermal growth factor
receptor (EGFR)-targeted agents, which include panitu-
mumab and cetuximab.? In contrast, these agents have
been shown to be largely ineffective, and even harmful,
in patients with RAS mutations.’

In the United States, EGFR monoclonal antibodies
are typically positioned beyond the first-line setting, after
the patient has received VEGF-targeted therapy as front-
line treatment. Some physicians opt to reserve EGFR
inhibitors for the third-line setting, particularly because
of their associated toxicities (namely, a common rash).®
Another option is to implement anti-EGFR therapy in the
first-line setting, and rely on VEGF-targeted agents in the
second-line setting and beyond. Regardless, clinical data
suggest that the sequence of VEGF- and EGFR-targeted

therapies does not appear to impact their efficacy.”"!

Disclaimer

Every effort has been made to ensure that drug usage and other information are presented accurately; however, the ultimate responsibility rests with
the prescribing physician. Millennium Medical Publishing, Inc. and the participants shall not be held responsible for errors or for any consequences
arising from the use of information contained herein. Readers are strongly urged to consult any relevant primary literature. No claims or endorse-
ments are made for any drug or compound at present under clinical investigation.

©2019 Millennium Medical Publishing, Inc., 611 Broadway, Suite 310, New York, NY 10012. Printed in the USA. All rights reserved, including

the right of reproduction, in whole or in part, in any form.
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Figure 1. New cases and deaths from colorectal cancer in the United States. SEER, Surveillance, Epidemiology, and End Results

Program. Adapted from Cancer Stat Facts: Colorectal Cancer. National Cancer Institute. Surveillance, Epidemiology, and End Results

Program. https://seer.cancer.gov/statfacts/html/colorect.html. Accessed January 12, 2019.2

Selecting Later Lines of Therapy

By the time patients with mCRC reach their third line of
treatment, they are usually well-known to their physician.
It is well established whether their cancer is resectable,
based on the tumor burden and location. Patients will
generally have received fluorouracil-based chemotherapy
(with oxaliplatin and irinotecan), VEGF-based therapy,
and EGFR-targeted therapies (for those with left-sided
RAS wild-type tumors). When patients with mCRC con-
tinue to experience disease progression after these sys-
temic therapies, they are then considered to have refrac-
tory mCRC. Although the disease is incurable, there are
several options even for these heavily pretreated patients.

In my clinic, this transition is considered an ideal
time to reassess the patient. Generally, the patient has been
in our care for at least a year, and we now know him or
her better. We should have another discussion about the
goals of treatment. Have the goals changed as the patient
has had time to process the diagnosis? How has his or her
lifestyle changed? We reassess the patients performance
status according to criteria from the Eastern Cooperative
Oncology Group (ECOG), and take stock of the patient’s
current quality of life. Other questions include: What is
the current tumor burden? What has he or she given up
because of the cancer? What toxicities have had the largest
impact, and can they be managed better? What aspects
of the prior treatments have been most and least bother-
some? Points raised in this discussion can help guide the
patient through the later half of the journey with mCRC,
into the third-line setting and beyond.

There are now many choices for the treatment of
mCRC after the initial exposure to fluorouracil-based

chemotherapy in the first- and second-line settings. It is
important to establish the biomarker and molecular profile
of the patient’s tumor, including the status of RAS, BRAF,
NTRK, microsatellite instability, and HER2. Addition-
ally, recent approvals now mean that a deeper molecular
profile is necessary. For example, patients with a high level
of microsatellite instability or mismatch repair—deficient
mCRC qualify for treatment with pembrolizumab, an
immunotherapy that targets the programmed death 1
receptor.’? Patients should also be tested for the pres-
ence of NTRK fusions. This molecular abnormality was
rarely tested for even just 1 year ago. Very few patients
(an estimated <1%) with mCRC harbor this molecular
alteration, but it can now be effectively targeted with
the NTRK inhibitor larotrectinib, which is associated
with robust tumor responses in N7RK fusion—positive
cancers.’ Without testing for this molecular alteration,
appropriate patients will not receive this treatment.

In my practice, I review the patient’s molecular testing
to ensure that he or she has the most currently available
data. When appropriate, I rebiopsy the tumor. In mCRC,
the technology supporting molecular profiling, and the
information provided, has greatly changed, even from
just 2 years ago. Therefore, even if a patient undergoes
molecular testing after the initial diagnosis, it is important
to consider whether retesting might be beneficial.

Options for Third-Line Therapy

In the third-line setting, after a patient has received flu-
orouracil-based chemotherapy regimens with oxaliplatin,
irinotecan, and, when indicated, EGFR-targeted agents,
there are 2 primary choices that are approved by the US
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Food and Drug Administration (FDA): regorafenib and
trifluridine/tipiracil.'"*"> Both of these agents are admin-
istered orally. They can prolong survival (both overall
survival and progression-free survival [PES]) in heavily
pretreated patients.'®!” Notably, both drugs showed very
little tumor regression in clinical trials, as evidenced by a
very low overall response rate (ORR). Instead, they seem
to stabilize cancer growth, as demonstrated by a consis-
tent rate of stable disease.

An important concept regarding the incorporation
of these drugs into the management course is to initi-
ate them before patients become too frail and begin to
experience a rapid fall in performance status. Clinical
evidence now suggests that these drugs do not work as
well in patients with a poor performance status, and
therefore physicians should not wait too long (eg, by
recycling chemotherapies) before initiating them. Recy-
cling of chemotherapy agents has less support as a strat-
egy to improve overall survival, and therefore should be
saved for true salvage therapy.

Another treatment option that is perhaps less com-
mon, but still very effective, is local therapy. For example,
in patients with liver-dominant disease, we will often
consider a local therapeutic approach, such as yttrium-90
radioembolization or even selective radiation therapy in
those with symptomatic recurrences. Notably, these local-
ized treatments are considered even when the patient has
extrahepatic disease, if the liver disease is the most life-
threatening feature.

In many situations, these patients may be eligible for
clinical trials. As we all know, early-phase studies have the
potential to offer benefit, as evolution of clinical research
moves toward nonrandomized trials, particularly those
that incorporate precision medicine. Although check-
point inhibitor immunotherapies have not superseded
the chemotherapy foundation of mCRC treatment, as
they have in other solid tumors, we are hoping that novel
combinations incorporating these immunotherapies will
prove beneficial.

With the myriad therapies now available for refrac-
tory mCRGC, there is no single standard treatment pathway.
Instead, variables such as patient-related factors, disease
burden, and molecular profiling must be incorporated to
create a tailored strategy.

Disclosure
Dr Marshall has received funds from Genentech, Bayer, Am-
gen, Taiho, Ipsen, Celgene, and Caris.
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t is always important to consider the goals of treat-
Iment for mCRC across all lines of therapy. In later

lines of therapy, overall survival remains a critical out-
come and thus is often the primary endpoint of clinical
trials. Other measures of efficacy are also relevant, includ-
ing PFS. Clinical trial data suggest that the magnitude
of benefit in these measures of efficacy in the third-line
setting are comparable with other therapies in earlier
(second-line) settings. Therefore, when considering the
continuum of care, it is important to ensure that patients
are exposed to all available active therapies to maximize
their survival.

Coupled with the goal of prolonging survival is the
understanding that improving and maintaining quality of
life remains a fundamental aspect of therapy. Treatment
of patients with metastatic disease is primarily palliative.
Although the therapies used in this setting provide the
added bonus of prolonged survival, it is important to
remember that quality of life should not be sacrificed.
This is particularly important to consider in the later-line
settings for mCRC, when heavily pretreated patients are
more likely to be frail and fatigued at baseline.

There are currently 2 FDA-approved options for the
treatment of mCRC in the third-line setting and beyond:
regorafenib and the combined agent trifluridine/tipi-
racil."? Both agents have demonstrated benefit in patients
with refractory mCRC and are included in the guidelines
from the National Comprehensive Cancer Network

(NCCN).?
Clinical Trials of Regorafenib

Regorafenib is an orally available, small-molecule multiki-
nase inhibitor that blocks the actions of several membrane-
bound and intracellular kinases involved in oncogenesis,
tumor angiogenesis, metastasis, and tumor immunity. At
physiologically relevant concentrations, regorafenib or
its major human active metabolites have been shown to

inhibit the activity of RET, the VEGF receptors 1 to 3,
the platelet-derived growth factor receptors o and B, and
the fibroblast growth factor receptors 1 and 2, among oth-
ers. In animal models, as well as some models for human
CRC, regorafenib demonstrated antiangiogenic activity
and inhibition of tumor growth and metastasis.'

The CORRECT Study

An initial phase 1b trial of patients with advanced CRC
treated with regorafenib demonstrated preliminary evi-
dence of antitumor activity, even in a heavily pretreated
population. (Patients had received a median of 4 lines of
prior therapy for metastatic disease.) In this group of 38
patients, the disease control rate was 74%. Based on these
promising results, the phase 3 CORRECT trial (Patients
With Metastatic Colorectal Cancer Treated With Rego-
rafenib or Placebo After Failure of Standard Therapy) was
designed to more fully characterize the efficacy and safety
of regorafenib in this setting.” CORRECT was a random-
ized, double-blind, placebo-controlled phase 3 interna-
tional study performed across multiple sites throughout
North America, Europe, Asia, and Australia. A total of
760 patients with mCRC were randomly assigned in a
2:1 fashion to treatment with either regorafenib (160 mg
once daily) or placebo, administered for the first 3 weeks
of 4-week cycles. Patients in both arms also received best
supportive care. Treatment was continued until disease
progression or unacceptable toxicity. Randomization was
stratified according to prior treatment with VEGF-target-
ed agents, time from diagnosis of metastatic disease, and
geographic region. No crossover between treatment arms
was allowed.”

The CORRECT trial enrolled patients who had
developed disease progression during administration of
the last standard therapy or within 3 months after treat-
ment, as well as patients who had experienced an intoler-
able treatment-related toxicity.” Acceptable standard ther-
apies varied widely in this international trial. However,
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Figure 2. Median overall survival in the phase 3 CORRECT trial, which compared regorafenib vs placebo. CORRECT,
Colorectal Cancer Treated With Regorafenib or Placebo After Failure of Standard Therapy. Adapted from Grothey A et al. Lancer.

2013;381(9863):303-312.5

previous treatment had to include as many of the follow-
ing agents as were approved in the patient’s geographic
location: a fluoropyrimidine, oxaliplatin, irinotecan, and
bevacizumab; as well as cetuximab or panitumumab for
patients with KRAS wild-type tumors.

Overall, baseline characteristics were similar between
the treatment arms. An exception was the frequency of
the KRAS mutation, which was 54% in the regorafenib
arm and 62% in the placebo arm. The median age in
both arms was 61 years, 61% of the population was
male, and 78% were white. Most patients (83%) were
recruited from North America, Western Europe, Israel,
and Australia. Patients had an ECOG performance status
of either 0 (54%) or 1 (46%). The colon was the primary
site of disease (65%), with adenocarcinoma accounting
for most tumor histologies (97%). Patients in this trial
were heavily pretreated; 48% had received 4 or more
prior systemic treatments for their metastatic disease. All
patients in both arms had received prior treatment with
bevacizumab. Among patients in the regorafenib arm,
83% were most recently treated with fluoropyrimidine,
80% with bevacizumab, 80% with irinotecan, 55% with
oxaliplatin, and 43% with panitumumab, cetuximab, or
both. (For the placebo arm, these rates were 87%, 84%,
90%, 63%, and 42%, respectively.)

The primary endpoint of the CORRECT study was
overall survival. At the second planned interim analysis,
the median overall survival was 6.4 months in the rego-
rafenib arm vs 5.0 months in the placebo arm (hazard

ratio [HR], 0.77; 95% CI, 0.64-0.94; P=.0052; Figure
2).> This result crossed the prespecified overall survival
efficacy boundary, and was considered statistically signifi-
cant. At 6 months, the estimated rate of overall survival
was 52.5% with regorafenib vs 43.5% with placebo. The
12-month estimated overall survival rates were 24.3% vs
24.0%, respectively. The survival benefit with regorafenib
was evident across all patient subgroups, with the excep-
tion of patients with rectal cancer (although this subgroup
was small).

Secondary efficacy endpoints included PES, ORR,
and disease control rate. Median PFS was 1.9 months
with regorafenib vs 1.7 months with placebo (HR, 0.49;
95% CI, 0.42-0.58; P<.0001).> The ORR was 1.0% with
regorafenib and 0.4% with placebo (P=.19); all responses
were partial. The disease control rate, which included
patients who achieved stable disease as well as a response,
was significantly higher in the regorafenib arm, at 41%,
vs 15% in the placebo arm (P<.0001). Among patients
who achieved stable disease, the median duration was 2.0
months with regorafenib and 1.7 months with placebo.

In the CORRECT study, treatment-related adverse
events occurred at a greater frequency among patients
who received regorafenib vs placebo (93% vs 61%).°
Grade 3 or higher treatment-related adverse events were
reported in 54% of regorafenib-treated patients and 14%
of placebo-treated patients. The most frequent grade 3
or higher treatment-related adverse events reported with
regorafenib were hand-foot skin reaction (17%), fatigue
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Figure 3. In the phase 3 CONCUR trial, median overall survival was improved with regorafenib vs placebo. CONCUR, Patients
With Metastatic Colorectal Cancer Treated With Regorafenib or Placebo After Failure of Standard Therapy. Adapted from Li J et al.

Lancet Oncol. 2015;16(6):619-629.°

(10%), diarrhea (7%), hypertension (7%), and rash or

desquamation (6%).

The CONCUR Study
Among the 760 patients randomly assigned to treatment
in the CORRECT study, only 15% were Asian (mostly
Japanese).’ The similarly designed CONCUR trial (Pa-
tients With Metastatic Colorectal Cancer Treated With
Regorafenib or Placebo After Failure of Standard Thera-
py) was conducted to demonstrate the efficacy and safety
of regorafenib in the heavily pretreated setting among a
larger and more representative population of Asian pa-
tients with mCRC.¢ These patients were less likely to have
received previous treatment with biologic agents.

CONCUR was a randomized, double-blind, pla-
cebo-controlled, parallel-group phase 3 study conducted
across several Asian countries, including China, Hong
Kong, South Korea, Taiwan, and Vietnam.® The study
enrolled 204 patients with mCRC who were randomly
assigned in a 2:1 fashion to treatment with regorafenib at
160 mg once daily or placebo, given for the first 3 weeks
of each 4-week cycle. Patients in both treatment arms also
received best supportive care. Treatment was continued
until disease progression or unacceptable toxicity. At the
time of randomization, patients were stratified by the
number of metastatic sites and the time from diagnosis of
metastatic disease.

Eligible patients had measurable or nonmeasurable
mCRC. They had received at least 2 prior lines of therapy,

which included a fluoropyrimidine plus oxaliplatin or
irinotecan. Previous treatment with bevacizumab, cetux-
imab, or panitumumab was also permitted. Patients had
developed progressive disease by 3 months after the last
standard treatment (or within 6 months of stopping adju-
vant oxaliplatin), or they stopped standard treatment after
experiencing intolerable toxicity.®

Baseline characteristics were balanced across the 2
treatment arms. The median patient age was 57.5 years in
the regorafenib arm and 55.5 years in the placebo arm. In
the regorafenib arm, patients were older (=65 years) and
more likely to be male. Patients had an ECOG perfor-
mance status of either 0 (25%) or 1 (75%). The colon was
the main site of disease (62%), and most tumors were of
adenocarcinoma histology (96%). Approximately 31% of
patients had a KRAS mutation at baseline. Most patients
had multiple sites of metastatic disease (79%), and 39%
had received 4 or more prior systemic treatments for their
metastatic disease.®

The primary endpoint of the CONCUR study, overall
survival, was a median of 8.8 months with regorafenib vs
6.3 months with placebo (HR, 0.55; 95% CI, 0.40-0.77;
P=.00016; Figure 3).° The benefit in overall survival was
consistent across all patient subgroups. In an exploratory
analysis of overall survival according to prior targeted bio-
logic therapy, the HR for survival was 0.31 (95% CI, 0.19-
0.53) among patients who had not previously received
targeted therapy and 0.78 (95% CI, 0.51-1.19) among
patients who had received at least 1 prior targeted agent.
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PES, a secondary endpoint of CONCUR, was
also significantly improved with regorafenib vs placebo.
Median PFS was 3.2 months vs 1.7 months, respectively
(HR, 0.31; 95% CI, 0.22-0.44; P<.0001).° The ORR,
another secondary endpoint, was 4% with regorafenib
(all partial responses). No responses were achieved in the
placebo arm. The secondary endpoint of disease control
rate was significantly higher with regorafenib vs placebo
(51% vs 7%; P<.0001). Among patients who achieved
stable disease, the median duration was 3.0 months with
regorafenib vs 1.7 months with placebo.

The frequency of treatment-related grade 3 or higher
adverse events was 54% with regorafenib vs 15% with pla-
cebo. In the regorafenib arm, the most frequent of these
events were hand-foot skin reaction (16%), hypertension
(11%), hyperbilirubinemia (7%), hypophosphatemia
(7%), elevated alanine aminotransferase (ALT; 7%),
elevated aspartate aminotransferase (AST; 6%), increased

lipase (4%), and maculopapular rash (4%).°

The CONSIGN Study

The CONSIGN study (Regorafenib in Subjects With Met-
astatic Colorectal Cancer [CRC] Who Have Progressed
After Standard Therapy) assessed the safety profile of
regorafenib in a larger, more-representative patient popula-
tion.” The study also provided access to regorafenib prior to
market authorization to patients with treatment-refractory
mCRC. CONSIGN was a prospective, open-label, single-
arm phase 3b study conducted throughout Europe, North
America, Israel, and Australia. Patient eligibility was similar
to that in the CORRECT study. Patients had received
approved standard therapies, including a fluoropyrimidine,
oxaliplatin, irinotecan, bevacizumab, and cetuximab/
panitumumab (for patients with KRAS wild-type tumors).
All patients had developed disease progression within 3
months of completing their last treatment.

Among the 2872 patients enrolled, 2864 received
treatment with regorafenib (160 mg once daily for the
first 3 weeks of a 4-week cycle). The primary endpoint
of the study was safety, and PFS was the only efficacy
objective. The median patient age was 62 years, and most
patients were male (59%) and white (83%). The colon
was the primary site of disease in 64% of patients, and
77% of patients had liver metastases at baseline. Nearly
all patients (96%) had received prior bevacizumab. A pro-
tocol amendment permitted enrollment of some patients
from Mexico and Russia who had not received bevaci-
zumab. Nearly half of patients (46%) had previously
received 4 or more prior therapies for metastatic disease.”

Treatment-emergent adverse events required a dose
reduction in 46% of patients. In 9% of patients, treat-
ment was discontinued owing to regorafenib-related
treatment-emergent adverse events. The most frequently

reported grade 3 or higher treatment-emergent adverse
events reported with regorafenib were hypertension
(15%), hand-foot skin reaction (14%), fatigue (13%),
diarrhea (5%), and hypophosphatemia (5%). Treatment-
emergent grade 3 or 4 laboratory abnormalities included
increased bilirubin (13%), increased AST (7%), and
increased ALT (6%).”

Grade 3 or higher treatment-emergent adverse
events that were considered to be related to regorafenib
occurred in 55% of patients younger than 65 years, 59%
of those ages 65 to 74 years, and 64% in those 75 years
or older. In the oldest group of patients (those ages =75
years), rates of grade 3 or higher regorafenib-related
fatigue and hypertension were higher than in their
younger counterparts. Duration of treatment, median
number of cycles, and daily dose did not differ markedly
according to patient age.”

The median PES in the overall CONSIGN popula-
tion was 2.7 months (95% CI, 2.6-2.7), and was similar
for patients with KRAS wild-type tumors (2.8 months;
95% ClI, 2.7-2.9) and KRAS mutant tumors (2.5 months;
95% CI, 2.4-2.6). The estimated 6-month and 12-month
PES rates were 15% and 4%, respectively. Approximately
one-quarter of patients (23%) achieved a PES of longer
than 4 months. Exploratory analyses suggested that these
patients were more likely to have an ECOG performance
status of 0, no liver metastases, and a longer time since the
diagnosis of metastatic disease vs patients with a PFS of
less than 4 months.”

The CORRELATE Study

The CORRELATE study was a prospective, observational
clinical study that examined the tolerability of regorafenib
in a real-world population of patients with mCRC.® The
study was conducted across Europe, Latin America, and
Asia. Patients had previously treated metastatic disease, and
their physician had selected treatment with regorafenib.

A total of 1037 patients were enrolled in the COR-
RELATE trial. The median patient age was 65 years, 61%
were male, and 62% were white. The ECOG performance
status of patients was 0 in 41%, 1 in 46%, and 2 through
4 in 6%. Just over half of patients had a KRAS mutation
(56%). The predominant metastatic site at baseline was
the liver (72%), followed by the lungs (57%), bones
(11%), and gastrointestinal tract (6%). Most patients
had received prior treatment with a VEGF-targeted
agent (86%). The median number of prior therapies was
3 (interquartile range, 2-4), and 39% had received 4 or
more prior systemic treatments for metastatic disease.®

The CORRELATE study assessed the dosing
of regorafenib in this real-world patient population.
Among the total population of 1037 patients, 57%
initiated treatment at 160 mg, 30% at 120 mg, and 13%
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at 80 mg or lower. Patient age and ECOG performance
status were similar between patients who received 160
mg vs 120 mg. Dose reductions were more frequent in
patients who initiated treatment with 160 mg compared
with 120mg, although the percentages of patients
requiring a dose interruption, delay, or another modifi-
cation were similar. Among patients in the regorafenib
arm, 49% discontinued treatment owing to radiologic
disease progression and 19% discontinued owing to
regorafenib-related treatment-emergent adverse events.’

The primary objective was to assess safety. All-grade
treatment-emergent adverse events considered related
to regorafenib occurred in 80% of patients, and were
most commonly fatigue (41%), hand-foot skin reaction
(26%), diarrhea (19%), mucositis (15%), hypertension
(14%), and anorexia (13%). Grade 3 or higher treatment-
emergent adverse events that were related to regorafenib
occurred in 36% of patients. The most common of these
were fatigue (9%), hand-foot skin reaction (7%), and
hypertension (6%).

Secondary objectives of CORRELATE included
assessment of the effectiveness of regorafenib (as mea-
sured by overall survival and PES). Patients were assessed
according to the treating physician’s routine practice. The
median overall survival was 7.6 months (95% CI, 7.1-
8.2), and the estimated rate of 1-year overall survival was
33.8%. The median PFS was 2.8 months (95% CI, 2.6-
2.8), and the estimated rate of 6-month PFS was 18%.%

The IMblaze370 Study
Interestingly, the phase 3 IMblaze370 study (A Study
to Investigate Efficacy and Safety of Cobimetinib Plus
Atezolizumab and Atezolizumab Monotherapy Versus
Regorafenib in Participants With Metastatic Colorectal
Adenocarcinoma) recently offered additional evidence of
the efficacy of regorafenib in the chemorefractory mCRC
setting.'® The trial compared single-agent regorafenib with
a combination of atezolizumab, an immunotherapy that
targets programmed death ligand 1 (PD-L1), plus the MEK
inhibitor cobimetinib. Findings from this study, presented
at the 2018 World Congress on Gastrointestinal Cancer,
demonstrated that the immunotherapy-based combination
failed to improve survival compared with regorafenib.

A total of 363 patients with mCRC were enrolled in
the IMblaze370 study and randomly assigned in a 2:1:1
ratio to atezolizumab plus cobimetinib, atezolizumab
alone, or single-agent regorafenib. In the combination
arm, atezolizumab was given at 840 mg every 2 weeks and
cobimetinib was administered at 60 mg for 3 weeks out
of a 4-week cycle. When administered as a monotherapy,
atezolizumab was dosed at 1200 mg every 3 weeks. Rego-
rafenib was administered at a dose of 160 mg once daily
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for 3 weeks of a 4-week cycle.
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Baseline characteristics were similar across the 3
treatment arms. The median patient age was 56 to 59
years, and the ECOG performance status was 1 for
approximately half of the study population and 0 for the
rest. Approximately one-quarter of patients had received
at least 3 prior lines of treatment. PD-L1 expression was
confirmed in 34% to 43% of patients.'

The primary endpoint of overall survival was not
met in the IMblaze370 trial. The median overall survival
achieved with atezolizumab plus cobimetinib was 8.9
months, similar to the 8.5 months reported in the rego-
rafenib arm (HR, 1.00; 95% CI, 0.73-1.38; P=.9871).
For patients treated with atezolizumab monotherapy, the
median overall survival was 7.1 months (HR compared
with regorafenib, 1.19; 95% CI, 0.83-1.71; P=.3360).
The estimated 12-month rate of overall survival was
38.5% with atezolizumab plus cobimetinib, 36.6% with
regorafenib, and 27.2% with atezolizumab alone.'

Additionally, there were no differences in PES among
the 3 treatment arms.'” The HR for PFS with atezolizumab
plus cobimetinib compared with regorafenib was 1.25
(95% CI, 0.94-1.65). The HR for PES with atezolizumab
monotherapy compared with regorafenib was 1.39 (95%
CIL, 1.00-1.94). No complete responses were reported.
The ORR was 2.7% with atezolizumab plus cobimetinib,
2.2% with atezolizumab monotherapy, and 2.2% with
regorafenib. Stable disease lasting at least 6 weeks was
reported in 32.2% of the regorafenib arm, 23.5% in the
atezolizumab plus cobimetinib arm, and 18.9% in the
atezolizumab monotherapy arm. The disease control rate
was 34.4% with regorafenib, 26.2% with atezolizumab plus
cobimetinib, and 21.1% with atezolizumab monotherapy.

Grade 3/4 treatment-related adverse events occurred
in 45% of patients in the combination arm, 10% of
patients in the atezolizumab monotherapy arm, and
49% of patients in the regorafenib arm. Discontinuation
owing to adverse events occurred in 21% of patients in
the combination arm, compared with 4% with atezoli-
zumab monotherapy and 9% with regorafenib. The most
frequent all-grade adverse events from any cause included
diarrhea (reported in 65% of the combination arm, 19%
of the atezolizumab monotherapy arm, and 38% of the
regorafenib arm), rash (reported in 46%, 9%, and 24%,
respectively), and fatigue (reported in 36%, 26%, and
46%, respectively). Several adverse events were reported
at a higher frequency with regorafenib, including hyper-
tension, weight decrease, hand-foot skin reaction, and
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dysphonia.
The ReDOS Study
Regorafenib is associated with toxicities, such as hand-

foot skin reaction and fatigue, that may impact use. In
the CORRECT study, patients treated with regorafenib
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received 78.9% of the planned dose during the course of
the study, compared with 90.1% for the placebo group.®
Dose modifications were required in 76% of patients as-
signed to regorafenib (20% required 21 dose reduction
and 70% required 21 dose interruption). The most com-
mon cause of dose modifications was adverse events.

The randomized phase 2 ReDOS trial (Regorafenib
Dose Optimization Study) was conducted to evaluate a
lower starting dose of regorafenib in patients with refrac-
tory mCRC." The trial was designed with a planned dose
escalation of regorafenib. The lower dosing strategy was
compared with the standard dose. Patients were randomly
assigned to regorafenib initiated at 2 different regimens. In
the low-dose arm, patients began treatment with 80 mg
once daily on days 1 to 7. This dose was escalated first to
120 mg once daily on days 8 to 14, then to 160 mg once
daily on days 15 to 21, and then continued at 160 mg
once daily every 3 weeks out of each subsequent 4-week
treatment cycle. The standard-dose arm consisted of the
approved dose of 160 mg once daily. Within each treatment
group, patients were randomly assigned to either a preemp-
tive or a reactive strategy for the management of hand-foot
skin reaction. All patients enrolled in the ReDOS trial had
received prior treatment with all of the standard regimens,
including the appropriate biologic therapy."

Atbaseline, the patients’ median age was 61 years, and
61.2% were male. Patients had an ECOG performance
status of either 0 (37.1%) or 1 (62.9%). Most patients
had 3 or more metastatic sites (67.2%), and 46.6% of
patients had KRAS-mutated disease."

The study met its primary endpoint: the number of
patients finishing cycle 2 at 8 weeks. This endpoint was
met by 43% of patients in the escalating-dose arm vs
24% of patients in the standard-dose arm (P=.0281)."
Secondary endpoints included overall survival, PFS,
time to progression, cumulative doses, quality of life,
and safety. The median overall survival was numeri-
cally higher in the escalating-dose arm, at 9.0 months,
compared with 5.9 months in the standard-dose arm
(HR, 0.65; 95% CI, 0.39-1.08; P=.0943; Figure 4). In
the escalating-dose arm, the estimated overall survival
rates were 66.5% at 6 months and 34.4% at 12 months.
In the standard-dose arm, these rates were 49.8% and
26.7%, respectively. The median PFS was 2.5 months in
the escalating-dose arm vs 2.0 months in the standard-
dose arm (HR, 0.89; 95% CI, 0.59-1.33; P=.5534;
Figure 5). In the escalating-dose arm, the estimated PFS
rates were 12.2% at 6 months and 2.4% at 12 months.
These rates were 11.8% and 5.9%, respectively, in the
standard-dose arm.
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Figure 5. Progression-free
survival in the randomized
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At 2 weeks from the initiation of therapy, the
dose-escalation strategy did not appear to compromise
quality of life, unlike the standard-dose administration.
Additionally, rates of grade 3/4 fatigue were lower in the
escalating-dose arm vs the standard-dose arm (13.0% vs
17.7%, respectively), as were rates of grade 3/4 hyperten-
sion (7.4% vs 14.5%) and grade 3/4 maculopapular rash
(0% vs 4.8%)."

Overall Conclusions for the Regorafenib

Clinical Trial Data

Following the efficacy demonstrated in the CORRECT
study, regorafenib received FDA approval for the treatment
of patients with mCRC who have been previously treated
with fluoropyrimidine-, oxaliplatin- and irinotecan-based
chemotherapy, an anti-VEGF therapy, and, if RAS wild-
type, an anti-EGFR therapy.! The CONCUR trial dem-
onstrated a similar benefit in an Asian population.® Inter-
estingly, the magnitude of the benefit in overall survival
and PES between the regorafenib and placebo arms was
historically larger in the CONCUR study compared with
the CORRECT study. This difference might be attributed
to the slightly earlier use of regorafenib in a less pretreated
population (40% of patients had not received treatment
with a prior biologic therapy).

The efficacy and safety of regorafenib in the third-
line setting or later were further established in 2 obser-
vational studies conducted in real-world populations:
CONSIGN and CORRELATE.® Importantly, in
these studies, the improvements in overall survival and
PES with regorafenib were similar to those observed in
the CORRECT and CONCUR trials. These real-world
observational trials also demonstrated another key point
regarding regorafenib treatment: there is a great deal of
dosing and schedule variability, primarily owing to the
treatment-emergent adverse events.

The idea of alternative dosing for regorafenib was
further examined in the ReDOS study." The results of
this study suggested that an initial strategy of regorafenib
dose escalation improved the likelihood that patients
would tolerate the first 2 cycles of treatment, meaning
they were more likely to be able to start cycle 3. This dos-
ing strategy is now included as an option in the NCCN
treatment guidelines.?

Clinical Trials of Trifluridine/Tipiracil
Trifluridine/tipiracil is an orally available agent that com-

bines the thymidine-based nucleic acid analogue trifluri-
dine with the thymidine phosphorylase inhibitor tipiracil
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hydrochloride. Trifluridine is the active cytotoxic com-
ponent, which kills cells through its incorporation into
DNA, and tipiracil hydrochloride works to prevent the
rapid degradation of the trifluridine and maintain steady-

state levels of the drug.'>"?

The RECOURSE Study

After initial phase 1 and 2 clinical trials demonstrated that
trifluridine/tipiracil was active in patients with mCRC who
were refractory to treatment, the RECOURSE study (Ran-
domized, Double-Blind, Phase 3 Study of TAS-102 Plus
Best Supportive Care [BSC] Versus Placebo Plus BSC in
Patients With Metastatic Colorectal Cancer Refractory to
Standard Chemotherapies) was conducted to more fully as-
sess this agent’s safety and efficacy in a broader patient pop-
ulation.’ RECOURSE was a double-blind, randomized
phase 3 study that enrolled 800 patients with refractory
mCRC. Patients had received at least 2 prior standard treat-
ments (which could have included adjuvant chemothera-
py), and had experienced either disease progression within
3 months after the last administration of chemotherapy
or had developed intolerable toxicity with that therapy.
Patients had received chemotherapy with each of the fol-
lowing agents: a fluoropyrimidine, oxaliplatin, irinotecan,
and bevacizumab, as well as cetuximab or panitumumab
(for patients who have KRAS wild-type tumors).

Patients were randomly assigned in a 2:1 fashion to
trifluridine/tipiracil (35 mg/m? twice daily for 5 days a
week, with 2 days of rest, for 2 weeks, followed by a 14-day
rest period) or placebo. Treatment cycles were repeated up
to 4 times. Both treatment arms additionally received best
supportive care. Patients were stratified by KRAS status,
the time from first diagnosis of metastasis, and geographic
region. Patients were enrolled in the United States,
Europe, Australia, and Japan. Baseline demographics
and disease characteristics were well-balanced between
the 2 treatment arms. Patients had a median age of 63
years, 61% were male, and 58% were white. Just over
half (56%) had an ECOG performance status of 0, and
the remaining 44% had an ECOG performance status
of 1. The primary site of disease was the colon in 62%
of patients. Most patients (61%) had received 4 or more
prior therapies."

The primary endpoint, overall survival, was reached.
The median overall survival was 7.1 months with triflu-
ridine/tipiracil vs 5.3 months with placebo (HR, 0.68;
95% CI, 0.58-0.81; P<.001; Figure 6).'* The survival
benefit with trifluridine/tipiracil was observed across
nearly all prespecified patient subgroups. The estimated
rates of 1-year overall survival were 27% with trifluridine/
tipiracil vs 18% with placebo.

Median PFS, a secondary endpoint, was 2.0 months
with trifluridine/tipiracil vs 1.7 months with placebo

(HR, 0.48; 95% CI, 0.41-0.57; P<.001). This benefit was

observed across all patient subgroups. Among the patients
evaluable for tumor response, 8 patients in the trifluri-
dine/tipiracil arm had a partial response, and 1 patient in
the placebo arm had a complete response (ORR of 1.6%
vs 0.4%; P=.29). The disease control rate was significantly
higher in the trifluridine/tipiracil arm vs the placebo arm
(44% vs 16%, respectively; P<.001).!

Treatment with trifluridine/tipiracil compared with
placebo resulted in a significant delay in the worsening
of ECOG performance status from baseline levels of
0 or 1 to 2 or higher. The median time to an ECOG
performance status of 2 or higher was 5.7 months with
trifluridine/tipiracil vs 4.0 months with placebo (HR,
0.66; 95% CI, 0.56-0.78; P<.001)."

In the RECOURSE study, adverse events of grade 3
or higher were more frequent with trifluridine/tipiracil vs
placebo. They included neutropenia (38% vs 0%), ane-
mia (18% vs 3%), and thrombocytopenia (5% vs <1%).
Patients in the trifluridine/tipiracil arm were also more
likely than those in the placebo arm to develop grade 3 or
higher nausea (2% vs 1%), vomiting (2% vs <1%), and
diarrhea (3% vs <1%).'4

The TERRA Study

The randomized, double-blind, placebo-controlled phase
3 TERRA trial (Study of TAS-102 in Patients With Met-
astatic Colorectal Cancer in Asia) evaluated trifluridine/
tipiracil in Asian patients with mCRC." The study drew
patients from 30 sites in China, the Republic of Korea,
and Thailand. The study randomly assigned patients in a
2:1 ratio to treatment with trifluridine/tipiracil (n=271)
or placebo (n=135). The risk of death was significantly
lower with trifluridine/tipiracil vs placebo (HR for death,
0.79; 95% CI, 0.62-0.99; log-rank P=.035). The median
overall survival was 7.8 months with trifluridine/tipiracil
vs 7.1 months with placebo. The incidence of serious ad-
verse events was similar in both arms.

Overall Conclusions for the Trifluridine/ Tipiracil
Clinical Trial Data
Results from the RECOURSE study led to the FDA ap-
proval of trifluridine/tipiracil for patients with mCRC
who had been previously treated with fluoropyrimidine-,
oxaliplatin-, and irinotecan-based chemotherapy; an
anti-VEGF biologic therapy; and, if RAS wild-type, an
anti-EGFR therapy.? The eflicacy outcomes, including
the duration of overall survival and PFS, as well as tumor
response rates, were similar between trifluridine/tipiracil
in the RECOURSE study and regorafenib in the COR-
RECT study. However, data from clinical studies cannot
be compared, and these 2 agents have not been evaluated
in a head-to-head trial.

The confirmatory TERRA study reported similar
efficacy with trifluridine/tipiracil in an Asian population
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Figure 6. Overall survival in the phase 3 RECOURSE trial, which compared trifluridine/tipiracil vs placebo. RECOURSE,
Randomized, Double-Blind, Phase 3 Study of TAS-102 Plus Best Supportive Care [BSC] Versus Placebo Plus BSC in Patients
With Metastatic Colorectal Cancer Refractory to Standard Chemotherapies. Adapted from Mayer R] et al. N Engl ] Med.

2015;372(20):1909-1919.'

that had an overall lower exposure to biologic agents.”
Unlike the data for regorafenib in CONCUR vs COR-
RECT,>® the magnitude of survival benefit reported in the
TERRA study was historically similar to that reported in
the RECOURSE trial.*

Disclosure
Dr Bekaii-Saab is a consultant for AbbVie, Armo, Sillajen,
Imugene, and Immuneering.
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line setting, there is an established history of
their treatments and the side effects that arose. In
addition, the physician typically has a clear understand-

B y the time patients with mCRC reach the third-

ing of the patient’s treatment goals. Several treatment
options are available for refractory mCRC. Patients can
be rechallenged with prior lines of therapy, particularly
when they tolerated these agents well. Additionally, 2
agents—regorafenib and trifluridine/tipiracil—have
proven effective in multiple clinical trials, prolonging
both overall survival and PFS. Furthermore, clinical tri-
als of novel agents and combinations can be considered
in this setting. Selection among these treatment options
depends on the preferences of both the physician and
the patient, and will reflect the patient’s experiences as
well as the evolving goals of therapy.

Sequencing Regorafenib and Trifluridine/
Tipiracil

In clinical practice, patients generally benefit from be-
ing treated with all active agents. For third-line mCRC,
regorafenib and trifluridine/tipiracil are both effective
options. Therefore, it is important to create strategies
that do not exclude the use of either agent, but instead
allow both agents to be administered sequentially.
Clinical studies have shown that the efficacy of rego-
rafenib is most apparent in patients with a good perfor-
mance status (ie, an ECOG performance status of 0 or 1).
For example, in the CONSIGN study, 23% of patients
achieved a PFS exceeding 4 months.! An exploratory
analysis found that these patients were more likely to have
an ECOG performance status of 0, no liver metastases,
and a longer time since diagnosis of metastatic disease
as compared with patients who had a PES of less than
4 months. Clinical data suggest that for patients with an
ECOG performance status of 2 or higher, regorafenib is
less likely to prolong survival. In addition, the toxicity
profile associated with regorafenib would also preclude

the use of this agent in already frail, less-fit patients with a
deteriorated performance status.

For these reasons, in patients with a good perfor-
mance status, I generally treat with regorafenib before
trifluridine/tipiracil. Importantly, clinical data support
the efficacy of trifluridine/tipiracil when given after
regorafenib. For example, 18% of the population of the
RECOURSE study had received prior regorafenib in
addition to other systemic therapies.? Overall survival
was similar regardless of whether patients had received
prior treatment with regorafenib (HR, 0.69; 95% CI,
0.45-1.05) or had not (HR, 0.69; 95% CI, 0.57-0.83).

For patients with good or borderline performance
status, I would hesitate to administer trifluridine/tipiracil
first, as their performance status might deteriorate when
treated with this cytotoxic drug. This might potentially
prevent a patient from receiving regorafenib. This con-
sideration is also applicable to additional lines of systemic
therapy. In general, clinicians should not recycle through
too many additional lines of cytotoxic treatment before
initiating regorafenib.

When formulating a sequencing strategy for later
lines of therapy in patients with mCRC, access to clini-
cal trials should not be overlooked. Many novel agents
and combinations are in active clinical development
for mCRC. Unfortunately, some of these strategies
have not improved outcomes. For example, early signs
of activity with the combination of atezolizumab plus
cobimetinib did not translate into prolonged survival
over the current standard of care, regorafenib, in the
IMblaze370 study.? However, these failures should
not prevent physicians from considering appropriate
patients for rationally designed clinical trials, which
are available across the country. Many ongoing studies
are evaluating treatments in the third-line setting, at
the point when patients are being considered for rego-
rafenib or trifluridine/tipiracil. This means that there is
a certain window of opportunity for these patients to
enter into clinical trials.
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Figure 7. An incremental dose-
escalation protocol for regorafenib
can minimize toxicities. PO, by
mouth; SDRT, significant drug-
related toxicities. Reprinted from
Grothey A. Clin Adv Hematol
Oncol. 2015;13(8):514-517.5

Week 1

Week 2

Week 3

Week 4

80 mg PO daily
for 1 week

120 mg PO daily

for 1 week

160 mg PO daily
for 1 week

Off for 1 week

80 mg PO daily
for 1 week

120 mg PO daily
for 1 week

Clinical Use of Regorafenib

Given that regorafenib is a cytostatic agent, the best
magnitude of benefit occurs with prolonged adminis-
tration. Therefore, strategies aim to permit the patient
to continue treatment for as long as possible. The dose-
escalation strategy for regorafenib, evaluated in the
ReDOS trial, is now becoming the standard of care in
clinical practice.* This strategy involves the initial dose
of 80 mg daily for the first week of treatment, then 120
mg daily for the second week of treatment, then escalat-
ing to the final dose of 160 mg daily for the third week
of treatment (Figure 7).> This strategy is designed to
lessen key toxicities associated with regorafenib, which
typically occur within the first 1 to 2 weeks of expo-
sure. Most notable of these side effects are hand-foot
skin reaction and fatigue, which can significantly im-
pact quality of life and require dose interruptions and
discontinuations. In 2018, the NCCN guidelines were
updated to include the ReDOS dosing strategy as a rec-
ommended option for the use of regorafenib in patients
with relapsed/refractory mCRC.°

Even though regorafenib is an oral therapy, patients
will still benefit from education regarding potential
adverse events. In my clinical practice, when I initiate
treatment with regorafenib, I first describe the potential
side effects to the patient. I highlight fatigue and hand-

Figure 8. Grade 3 hand-foot skin reaction. Reprinted from
Frenette CT. Clin Adv Hemarol Oncology. 2016;14(suppl 12):
3-5.8

foot skin reactions (Figure 8). When patients are aware
of the possibility of these events, they are less frightened
if they do occur. Patients require active management
throughout the administration of regorafenib. In my
practice, we typically see patients back in the clinic a week
after they initiate regorafenib to assess any side effects. If
the patient cannot come to the clinic, then we discuss any
adverse events during a phone call.

In my experience, hand-foot skin reaction is a com-
mon side effect of regorafenib, and it can be severe. It is
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unknown whether the use of topical corticosteroids on
hands and feet may prevent or mitigate the development
of this inflammatory early reaction. We recommend that
patients take reasonable precautions prior to starting rego-
rafenib, including wearing comfortable shoes, removing
calluses on the pressure zones of the feet, and moisturizing
the feet using urea-based keratolytic lotions.

Clinical Use of Trifluridine/Tipiracil

Trifluridine/tipiracil tends to have a lower frequency of
bothersome toxicities. The main side effect of trifluridine/
tipiracil is neutropenia, but it is largely asymptomatic.
There are few cases of febrile neutropenia. More than 50%
of patients present with grade 3 or 4 neutropenia after their
first cycle of trifluridine/tipiracil.* This side effect appears
to correlate with better efficacy outcomes; patients with the
most severe and early cases of neutropenia tend to have the
best efficacy with trifluridine/tipiracil.” Therefore, the ap-
propriate management for patients who experience even se-
vere neutropenia typically includes delay of the onset of the
second cycle by approximately a week. This strategy usually
allows patients to tolerate the treatment and continue with-
out developing febrile neutropenia over time.

Disclosure
Dr Grotheys institution bas received honoraria for consulting

activities from Bayer, Roche/Genentech, Array, Boston Bio-
medical, and Caris. He has received travel support from
Bayer, Roche/Genentech, and Array.
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Sequencing Beyond the Second-Line Setting
in Metastatic Colorectal Cancer: Further

Observations

Axel Grothey, MD, John L. Marshall, MD, and Tanios Bekaii-Saab, MD

Axel Grothey, MD When would you choose to recycle
chemotherapy vs start a new oral agent in the third-line
setting?

John L. Marshall, MD The first consideration is to de-
cide whether the chemotherapy is likely to work again.
For example, if I have stopped oxaliplatin fairly early,
after just 3 months, and the patient has had a good
initial response to that treatment, then recycling ox-
aliplatin would likely help to further the response. The
next consideration I make is whether the patient has
a tumor burden that necessitates a response. For ex-

ample, in patients with a symptomatic tumor burden,
I would prioritize chemotherapy recycling, whereas in
patients who develop asymptomatic progression and
still have a good performance status, I would postpone
recycling of chemotherapy until later. In these latter
cases, I would opt for one of the newer oral targeted
therapies, for which stable disease is a perfectly ade-
quate endpoint.

Axel Grothey, MD How often do you use circulating
tumor DNA for molecular profiling? I wonder about
this question in the following context: when a cancer is
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rebiopsied, are the results from a metastatic site represen-
tative of the whole cancer tumor load in the patient?

John L. Marshall, MD T have been involved with tissue-
based analysis on a national level. I do not perform circu-
lating DNA testing in mCRC.

Tanios Bekaii-Saab, MD The molecular profiling of
mCRC via circulating free-tumor DNA is an exciting
modality that could, in the future, complement or even
replace tissue-based profiling. However, it is not yet ready
to replace tumor-based profiling. I have used it in few
cases. For example, I have used it when there was limited
or no tissue, particularly when I suspected a BRAF mu-
tation, which would change treatment. I have also used
molecular profiling to monitor mutations and identify
emerging mutations, especially with patients on targeted
therapies, because this information could impact treat-
ment decisions. In general, however, I have limited the
use of molecular profiling to rare cases of when tissue is
not available, as a complement to tissue biopsy, or as a
follow-up to response or progression.

Axel Grothey, MD Some of the tissue-based molecular
features that we are able to initially identify, such as KRAS
mutation status and BRAF mutation status, are not likely
to change. I test for circulating tumor DNA only to fol-
low some emerging resistance mechanisms. For example,
if a patient with KRAS wild-type cancer loses response to
an EGFR-targeted therapy, it may be possible to identify
some emerging KRAS or BRAF mutations in the circulat-
ing tumor DNA test.

John L. Marshall, MD It is important to note, however,
that in mCRC, agents that target particular mutations are
limited.

Axel Grothey, MD Would you use EGFR-targeted an-
tibodies in the third-line setting for patients with right-
sided, KRAS/BRAF wild-type mCRC?

John L. Marshall, MD I sometimes try this approach
in patients who are still in adequate health. My experi-
ence, however, has been disheartening, as I rarely see any
evidence of clinical benefit in this setting. In contrast, in
patients with left-sided disease, it is as if the tumor melts
away. So I try EGFR-targeted antibodies in appropriate
patients with right-sided disease, but only in the refrac-
tory setting.

Tanios Bekaii-Saab, MD 1 agree with you on the use
of EGFR-targeted antibodies. This strategy is supported

by the REVERCE trial (Randomized Phase II Study
of Regorafenib Followed by Cetuximab Versus Reverse

CLINICAL ROUNDTABLE MONOGRAPH

Sequence for Wild-Type KRAS Metastatic Colorectal
Cancer Previously Treated With Fluoropyrimidine, Ox-
aliplatin, and Irinotecan), which evaluated regorafenib
followed by cetuximab vs the reverse (Figure 9).! The
survival advantage did not appear to differ between pa-
tients with left-sided or right-sided disease. Regorafenib
or even trifluridine/tipiracil would be preferable to use
ahead of an EGFR inhibitor. That said, the EGFR in-
hibitor would still have a role in some patients. The best
approach is not known because the few data available
come from an older study of cetuximab vs best support-
ive care in refractory patients. When the analysis was
done of left-sided vs right-sided disease, cetuximab did
not improve PFS over best supportive care in patients
with right-sided disease.? However, there was a survival
advantage that was maintained with exposure to cetux-
imab. This suggests that it still would be an acceptable
and reasonable option once you exhaust other therapies
in patients with a KRAS wild-type, right-sided tumor.

Axel Grothey, MD I would like to clarify a couple of
points regarding the ReDOS study.® It is important to
highlight that this study tested a strategy that was not
low-dose vs high-dose, but low-dose escalating to the
maximum tolerated dose. How many patients were able
to proceed from 80 mg to 160 mg as planned in the Re-
DOS study?

Tanios Bekaii-Saab, MD It is indeed important to empha-
size that ReDOS evaluated a dose-escalation strategy and
did not compare a low dose vs a high dose. In the ReDOS
study, between 15% and 20% of the patients in the dose-
escalation arm were able to reach and maintain the 160 mg
dose.? Interestingly, even on the standard dose of 160 mg, a
similar percentage of patients were able to maintain dosing.
Some of the best and most durable responders were treated
with 160 mg. This is an important point to emphasize: 160
mg remains the goal, if tolerable and feasible.

Axel Grothey, MD Is the dose-escalating regimen from
ReDOS now the standard of care? Is that how you use
regorafenib in your practice?

John L. Marshall, MD It is. The data are compelling
enough. Initially, physicians struggled with the standard
dosing. An unintended consequence from this dose-es-
calation strategy is that the prescribing of this medicine
requires more time to preauthorize and clear doses. Our
staff spends a lot of time with this. If we change the dose
amount midcycle, for example, by escalating a week later,
then we may have to redo the entire process. This is a
problem that must be solved with our insurance partners
and our pharmaceutical partners in order to better man-
age the process.
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Figure 9. Median overall survival in the phase 2 REVERCE trial, which compared regorafenib followed by cetuximab (R-C) vs

cetuximab followed by regorafenib (C-R) among patients with metastatic colorectal cancer. *Adjusted by intent to use irinotecan. HR,
hazard ratio; REVERCE, Randomized Phase II Study of Regorafenib Followed by Cetuximab Versus Reverse Sequence for Wild-Type
KRAS Metastatic Colorectal Cancer Previously Treated With Fluoropyrimidine, Oxaliplatin, and Irinotecan. Adapted from Tsuji Y et al.

ASCO abstract 3510. J Clin Oncol. 2018;36(15 suppl).!

Axel Grothey, MD It is interesting that the more recent
studies, such as IMblaze370 and ReDOS, showed better
overall survival data than initial studies with regorafenib,

such as CORRECT.?* Why do you think that is?

Tanios Bekaii-Saab, MD There may be multiple factors.
In the ReDOS trial, the dose-escalation strategy may have
led to better survival. Another aspect is the ability to get
patients to follow-up therapy. With the increased under-
standing of the need to educate both physicians and pa-
tients about the toxicities, we are now better able to help
patients navigate into later lines of therapy.

The IMblaze370 study combined a PD-L1 immu-
notherapy and a MEK inhibitor.® This combination was
associated with a high rate of toxicities. It became obvious
to investigators that they needed to select more appro-
priate patients for study enrollment. In IMblaze370, the
improved overall survival might partially relate to selec-
tion bias, meaning that patients were better able to toler-
ate the potential significant toxicities associated with the
combination arm.
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