
Regorafenib in previously treated
metastatic colorectal cancer

See Commentary on page 3

The multikinase inhibitor regorafenib was recently
approved for the treatment of patients with meta-
static colorectal cancer (mCRC) who had been pre-

viously treated with fluoropyrimidine-, oxaliplatin-, and
irinotecan-based chemotherapy, anti-VEGF therapy, and,
for patients with wild-type KRAS tumors, anti-EGFR ther-
apy.1 Regorafenib inhibits numerous membrane-bound and
intracellular kinases involved in normal cell function and in
oncogenesis, tumor angiogenesis, and maintenance of the
tumor microenvironment (including RET, VEGFR1,
VEGFR2, VEGFR3, KIT, PDGFR-�, PDGFR-�,
FGFR1, FGFR2, TIE2, DDR2, Trk2A, Eph2A, RAF-1,
BRAF, BRAFV600E, SAPK2, PTK5, and Abl kinases). The
approval was based on findings in the international, phase 3
CORRECT trial.2

In CORRECT,2 of 760 mCRC patients with progres-
sion during or within 3 months after their last standard
chemotherapy or who had stopped standard therapy be-
cause of unacceptable toxicity 505 were randomized to
receive regorafenib 160 mg orally once daily and 255 to
receive placebo, both in addition to best supportive care.
Treatment was given for the first 21 days of each 28-day
cycle until disease progression or unacceptable toxicity.
Patients had to be aged at least 18 years and have an
ECOG performance status of 0 or 1. They had to have
received as many of the following as were licensed in the
country in which they received treatment: a fluoropyrimi-
dine, oxaliplatin, irinotecan, bevacizumab, and, for those
with wild-type KRAS tumors, cetuximab or panitu-
mumab. The primary end point of the trial was overall
survival (OS).

Patients in the regorafenib and placebo groups were
generally well matched for median age (61 years in both
groups), sex (62% and 60% men, respectively) race (78%
and 79% white), region (North America, Western Eu-
rope, Israel, and Australia for 83% of both groups, and
Asia for 14% of both groups), ECOG performance status
(0 in 52% and 57%), primary site of disease (colon, 64%
and 68%; rectum, 30% and 27%; both, 6% and 5%),
presence of BRAF mutation (4% and 2%), histology
(adenocarcinoma, 98% and 96%), number of previous sys-
temic therapies given on or after diagnosis of metastatic

disease (1 or 2 in 27% and 25%, � 4 in 49% and 47%), and
time from diagnosis of metastatic disease (� 18 months,
82% and 81%). All of the patients had received prior bev-
acizumab. A greater proportion of patients in the placebo
group had a KRAS mutation (62% vs 54%). A greater pro-
portion of placebo patients had progressed while receiving a
fluoropyrimidine (87% vs 83%), bevacizumab (84% vs 80%),
irinotecan (90% vs 80%), and oxaliplatin (63% vs 55%), with
similar proportions progressing while receiving panitu-
mumab or cetuximab (42% vs 43%).

The mean duration of treatment was 2.8 months (me-
dian, 1.7 months; interquartile range [IQR] 1.4-3.7

Report prepared by Matt Stenger, MS.
Commun Oncol 2013;10:5-7 © 2013 Frontline Medical Communications
http://dx.doi.org/j.CO.2013.008

What’s new, what’s important
The oral multikinase inhibitor regorafenib for patients
with metastatic colorectal cancer who have been heav-
ily pretreated, acts by inhibiting membrane-bound
and intracellular kinases involved in normal cell func-
tion and in oncogenesis, tumor angiogenesis, and
maintaining the tumor microenvironment. The pri-
mary endpoint of the trial on which its approval was
based was mean overall survival (6.4 months with
regorafenib, 5.0 months with placebo). An encourag-
ing finding on the face of it, but a number of points
should be considered before prescribing the drug for
this population: the benefits of the drug were modest
and the toxicities substantial; no patients in the study
had a complete response, and only 1% of them re-
sponded to the treatment; and although OS at 3
months was greater in the regorafenib group, there
was no difference in OS between the 2 groups at 1
year. Moreover, most patients with metastatic disease
are in their 70s and none of the trial participants was
in that age range. And as always, we need to be
mindful of the cost-benefit relationship when it comes
to weighing patient well-being and quality of life. The
recent Zaltrap developments are still fresh in our
minds.

— Jame Abraham, MD
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months) in the regorafenib group and 1.8 months (me-
dian, 1.6; IQR 1.3-1.7 months) in the placebo group. At
the second preplanned interim analysis, regorafenib treat-
ment was associated with a significant 23% reduction in
risk for death (hazard ratio, 0.77; P � .0052). Median OS
was 6.4 months (IQR, 3.6-11.8 months) in the rego-
rafenib group and 5.0 months (IQR, 2.8-10.4 months) in
the placebo group; OS at 3 months was 80.3% and 72.7%,
respectively; at 6 months, 52.5% and 43.5%; at 9 months,
38.2% and 30.8%; and at 1 year, 24.3% and 24.0%. Re-
gorafenib was associated with apparent OS benefit in all
of the subgroups that were examined, except among pa-
tients with both colon and rectum as the primary site of
disease (HR, 1.09 [95% CI, 0.44-2.70]). The magnitude
of benefit was significant among patients with the colon
as the primary site (HR, 0.70 [95% CI, 0.56-0.89]) but
not among those with the rectum as the primary site (HR,
0.95 [95% CI, 0.63-1.44]).

Regorafenib was associated with significantly better
progression-free survival (PFS; HR, 0.49, P � .0001);
median PFS was 1.9 months (IQR, 1.6-3.9 months) in
the regorafenib group, compared with 1.6 months (IQR,
1.4-1.9 months) in the placebo group. The PFS benefit
was significant among patients with the colon as the
primary disease site (HR, 0.55 [95% CI, 0.45]), those
with the rectum as the primary site (HR, 0.45 [95% CI,
0.33-0.62]), and those with both as the primary site (HR,
0.35 [95% CI, 0.16-0.75]). No complete responses were
observed. Objective response rates were 1.0% and 0.4%,
respectively. Disease control rates were 41%, compared
with 15% (P � .0001) and the median duration of stable
disease was 2.0, compared with 1.7 months.

The most frequent adverse events of any grade in the
regorafenib and placebo patients were fatigue (47% vs
28%, respecitvely), hand-foot skin reaction (47% vs 8%),
diarrhea (34% vs 8%), and anorexia (30% vs 15%).

How I treat metastatic colorectal cancer
Elderly patients present a number of difficulties to the
clinician. These problems could include functional im-
pairment, decreased functional reserve, the effects of
polypharmacy, cognitive impairment, poor social sup-
port and others that may interfere with treatment
decisions.

Based on clinical trial data, older patients derive the
same benefit from therapies as do as younger patients,
however, they have a different spectrum of toxicity and
certain drugs may be more toxic in older patients par-
ticularly because of patient comorbidities. In terms of
adjuvant treatment, older patients should be given the
same treatment options as are younger patients. There is
some controversy regarding the use of oxaliplatin in
stage III disease, however, patients who have a good
performance status with minimal to no functional im-
pairment should be given the same therapy.

In terms of metastatic disease, again, clinical trial
data indicates that older patients derive the same benefit
as do younger patients. The same controversy prevails
over the use of oxaliplatin, irinotecan, and bevacizumab.
Findings reported in retrospective studies have shown
that older patients might not derive the same degree of
benefit with those drugs, but again, functional impair-
ment and other geriatric-related complications should
be taken into account when making this decision.

Most of the data derived from clinical trials come
from studies in which older patients comprise a very
small subset of the overall patient group. Clinical trial

patients often are not representative of older patients,
but they do provide a database for clinicians to draw on
when they are making therapy decisions. However,
there have been studies that are useful guides when
making clinical decisions for older patients. An excellent
example is a trial by the Cancer in Aging Research
Group1 in which a prospective evaluation in an older
patient population has provided a risk stratification
schema to predict the risk of chemotherapy-induced
toxicities.

There are a number of other tools that can be used to
screen elderly patients for health-related risks, such as
the Vulnerable Elders Survey (VES-13) for identifying
elderly individuals who are at risk for health deteriora-
tion, and monitoring activities of daily living (ADLs)
and instrumental activities of daily living (IADLs), pa-
tient gait, history of falls, social support, geriatric syn-
dromes, or some assessment of cognitive impairment.
Older patients should be given the same opportunities
as younger patients receive to benefit from chemother-
apy. Clinical decision making should not be made on
the basis of patient age alone, and clinicians should
encourage older patients to participate in clinical trials.
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Adverse events of grade 3 or 4 occurred in 54% of rego-
rafenib patients and in 14% of placebo patients; the most
common in regorafenib patients were hand-foot skin re-
action (17% vs � 1%), fatigue (10% vs � 1%), diarrhea
(7% vs 1%), hypertension (7% vs 1%), and rash/desqua-
mation (6% vs 0%). Serious adverse events occurred in
44% of regorafenib patients and in 40% of placebo pa-
tients, and dose modification due to adverse events oc-
curred in 67% and 23%, respectively. Increases in liver
transaminases and bilirubin were more common with
regorafenib treatment, largely reflecting a greater fre-
quency of grade 1 and 2 adverse events; 1 case of fatal
regorafenib-related liver toxicity was observed. Thrombo-
embolism occurred in 2% of patients in each group. Most
of the 110 deaths that occurred during the study (58 in
regorafenib patients and 35 in the placebo group) were
due to disease progression. Death was attributed to ad-
verse events in 8 regorafenib patients (2%; pneumonia and
gastrointestinal bleeding in 2 each and intestinal obstruc-
tion, pulmonary hemorrhage, seizure, and sudden death
in 1 each) and in 3 placebo patients (1%; pneumonia in 2
and sudden death in 1).

Health-related quality of life (QOL) was examined
using the EORTC general health status and QOL ques-
tionnaire QLQ-C30 (range, 0-100; 0 � poorest, 100 �
best QOL; change � 10 points clinically meaningful) and
health utility values were examined using the EuroQol

5-dimension index (EQ-5D; higher score � better;
change of 0.06-0.12 points clinically meaningful) and
visual analogue scale (change of 7-12 points clinically
meaningful). Mean QLQ-C30 scores decreased from
62.6 at baseline to 48.9 at end of treatment in the rego-
rafenib group and from 64.7 to 51.9 in the placebo group.
Mean EQ-5D index scores decreased from 0.73 to 0.59 in
the regorafenib group and from 0.74 to 0.59 in the pla-
cebo group; mean EQ-5D visual analogue scores de-
creased from 65.4 to 55.5 in the regorafenib group and
from 65.8 to 57.3 in the placebo group.

Regorafenib has a boxed warning for severe and fatal
hepatotoxicity and warnings and precautions for hemor-
rhage, dermatologic toxicity, hypertension, cardiac isch-
emia or infarction, reversible posterior leukoencephalop-
athy syndrome, gastrointestinal perforation or fistulae,
wound healing complications, and embryofetal toxicity.1

It is recommended that regorafenib be taken with a low-
fat breakfast.
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