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/ABSTRACT

Background. In the phase Il CORRECT trial, regorafenib
significantly improved survival in treatment-refractory
metastatic colorectal cancer (mCRC). The CONSIGN study was
designed to further characterize regorafenib safety and allow
patients access to regorafenib before market authorization.

Methods. This prospective, single-arm study enrolled
patients in 25 countries at 186 sites. Patients with treatment-
refractory mCRC and an Eastern Cooperative Oncology Group
performance status (ECOG PS) <1 received regorafenib
160 mg once daily for the first 3 weeks of each 4-week cycle.
The primary endpoint was safety. Progression-free survival (PFS)
per investigator assessment was the only efficacy evaluation.

Results. In total, 2,872 patients were assigned to treatment and
2,864 were treated. Median age was 62 years, ECOG PS 0/1 was
47%/53%, and 74% had received at least three prior regimens
for metastatic disease. Median treatment duration was three

cycles. Treatment-emergent adverse events (TEAEs) led to dose
reduction in 46% of patients. Regorafenib-related TEAEs led to
treatment discontinuation in 9%. Grade 5 regorafenib-related
TEAEs occurred in <1%. The most common grade 23
regorafenib-related TEAEs were hypertension (15%), hand—foot
skin reaction (14%), fatigue (13%), diarrhea (5%), and hypophos-
phatemia (5%). Treatment-emergent grade 3—4 laboratory
toxicities included alanine aminotransferase (6%), aspartate
aminotransferase (7%), and bilirubin (13%). Ongoing monitoring
identified one nonfatal case of regorafenib-related severe drug-
induced liver injury per DILI Working Group criteria. Median
PFS (95% confidence interval [Cl]) was 2.7 months (2.6-2.7).
Conclusion. In CONSIGN, the frequency and severity of TEAEs
were consistent with the known safety profile of regorafenib.
PFS was similar to reports of phase lll trials. ClinicalTrials.gov:
NCT01538680. The Oncologist 2019;24:185-192

Correspondence: Eric Van Cutsem, M.D., Ph.D., Digestive Oncology, University Hospitals Leuven and KU Leuven, Herestraat 49,

3000 Leuven, Belgium. Telephone: +32-16-344218; e-mail: eric.vancutsem@uzleuven.be

Received February 5, 2018; accepted for

publication July 2, 2018; published Online First on September 6, 2018. http://dx.doi.org/10.1634/theoncologist.2018-0072

The Oncologist 2019;24:185-192 www.TheOncologist.com

© AlphaMed Press 2018


https://clinicaltrials.gov/ct2/show/NCT01538680
mailto:eric.vancutsem@uzleuven.be

186

Regorafenib for Treatment-Refractory mCRC

Implications for Practice: Patients with metastatic colorectal cancer (mCRC) who fail treatment with standard therapies,
including chemotherapy and monoclonal antibodies targeting vascular endothelial growth factor or epidermal growth
factor receptor, have few treatment options. The multikinase inhibitor regorafenib was shown to improve survival in patients
with treatment-refractory mCRC in the phase Il CORRECT (N = 760) and CONCUR (N = 204) trials. However, safety data on
regorafenib for mCRC in a larger number of patients were not available. The CONSIGN trial, carried out prospectively in more
than 2,800 patients across 25 countries, confirmed the safety profile of regorafenib from the phase Il trials and reinforced
the importance of using treatment modifications to manage adverse events.

INTRODUCTION

Treatment for metastatic colorectal cancer (mCRC) consists
of chemotherapy based on a fluoropyrimidine, oxaliplatin,
and irinotecan, in combination or in sequence, and monoclo-
nal antibodies targeting vascular endothelial growth factor
[1, 2]. Epidermal growth factor receptor antibodies are used
in patients with RAS wild-type tumors. Many patients still
have good performance status when they progress on these
regimens, so additional treatment options are needed.

Regorafenib is an oral multikinase inhibitor [3] approved
for patients with mCRC previously treated with standard
therapies, based on results of the phase Ill CORRECT trial
(NCT01103323), which showed an overall survival benefit
versus placebo (6.4 vs. 5.0 months; hazard ratio [HR] 0.77;
one-sided p = .0052) [4]. The most common grade >3
regorafenib-related treatment-emergent adverse events
(TEAEs) were hand—foot skin reaction (HFSR), fatigue,
diarrhea, hypertension, and rash or desquamation. The
phase Il CONCUR trial (NCT01584830) confirmed the overall
survival benefit of regorafenib in Asian patients [5]. The
CONSIGN study (NCT01538680) was designed to characterize
regorafenib safety in a larger patient population, to provide
patients with treatment-refractory mCRC access to regorafenib
prior to market authorization, and to estimate progression-free
survival (PFS).

MATERIALS AND METHODS

Study Design and Participants

CONSIGN was a prospective, open-label, single-arm, phase
Illb study carried out in 25 countries in 186 centers in
Europe, North America, Israel, and Australia. Eligible
patients had documented adenocarcinoma of the colon or
rectum and an Eastern Cooperative Oncology Group perfor-
mance status (ECOG PS) of <1, had received approved stan-
dard therapies including a fluoropyrimidine, oxaliplatin,
irinotecan, bevacizumab, and cetuximab/panitumumab for
patients with KRAS wild-type tumors, and had disease pro-
gression within 3 months of treatment. A protocol amend-
ment allowed inclusion of patients from Mexico and
Russia who had not received bevacizumab or cetuximab/
panitumumab.

The study was approved by the independent ethics com-
mittee or institutional review board at each site and was
conducted in accordance with the guidelines of the Declara-
tion of Helsinki and good clinical practice. All participants
were required to provide written informed consent.
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Procedures

Patients received oral regorafenib 160 mg once daily for
3 weeks on/1 week off in 4-week cycles. Treatment contin-
ued until patients met one of the predefined withdrawal
criteria, including disease progression, unacceptable toxicity,
withdrawal of consent, or investigator decision to discontinue.
Treatment beyond progression was at the investigator’s dis-
cretion. Other systemic anticancer therapies including cyto-
toxic therapy, immunotherapy, hormonal therapy, or other
investigational antitumor agents were not allowed during the
study or within 4 weeks before study start (6 weeks for mito-
mycin C).

The regorafenib dose could be reduced, interrupted, or
permanently discontinued to manage treatment-related
toxicities. The dose could be re-escalated to 160 mg maxi-
mum once toxic effects resolved.

The primary endpoint was safety. TEAEs, graded using
the National Cancer Institute Common Terminology Criteria
for Adverse Events (NCI-CTCAE) version 4.0, were assessed
through 30 days after treatment. Laboratory parameters,
including complete blood count, and sodium, potassium,
chloride, aspartate aminotransferase (AST), alanine amino-
transferase (ALT), bilirubin, alkaline phosphatase, calcium,
lipase, phosphate, and creatinine levels, were assessed every
2 weeks during the first two cycles and every 2 or 4 weeks
(at the investigator’s discretion) thereafter. Laboratory
abnormalities were considered TEAEs if they required treatment,
caused withdrawal, caused clinical manifestations, or were
judged clinically relevant by the investigator.

Deaths up to 30 days after treatment were recorded.
Information about deaths was not formally collected after
this point. The by-cycle frequency of a TEAE is defined as
the number of patients with the TEAE starting or worsen-
ing during a cycle and is expressed as a percentage of
patients treated during that cycle.

The only efficacy variable assessed was PFS, defined as
the time from treatment assignment to first observed dis-
ease progression or death by any cause. Tumor measure-
ments were made at intervals and with methods that
complied with each institution’s best standard of care. Only
the date of disease progression was collected. If radio-
graphic imaging was not possible, use of clinical progres-
sion was allowed.

Statistical Analysis

Statistical analyses used SAS version 9.1.3 or higher (SAS
Institute Inc., Cary, NC). Data were analyzed descriptively.
Efficacy analyses were based on the full analysis set,
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Table 1. Baseline characteristics of patients

Regorafenib

Characteristics® (N =2,872)
Age, years
Median (range) 62 (19-89)
<65 1,720 (60)
65-74 884 (31)
275 268 (9)
Sex
Male 1,692 (59)
Female 1,180 (41)
Race®
White 2,374 (83)
Black 49 (2)
Asian 25 (1)
Other/not reported 424 (15)
Median body mass index (SD), kg/m? 26 (5)
Primary site of disease
Colon 1,846 (64)
Rectum 808 (28)
Colon and rectum 217 (8)
Missing 1 (<0.1)
ECOG PS
0 1,357 (47)
1 1,509 (53)
Missing 6 (<1)
Time since first diagnosis of metastatic
disease to treatment assignment
<18 months 514 (18)
>18 months 2,350 (82)
Missing 8 (<1)
Liver metastases
Present 2,200 (77)
Absent 650 (23)
Unknown/missing 22 (1)
KRAS mutation status
Wild-type 1,284 (45)
Mutant 1,465 (51)
Unknown 122 (4)
Missing 1 (<0.1)
BRAF mutation status
Wild-type 427 (15)
Mutant 41 (1)
Unknown 2,402 (84)
Missing 2 (<1)
No. of prior regimens since initial diagnosis
of metastatic disease
0 17 (1)
1 108 (4)
2 635 (22)
3 777 (27)
>4 1,335 (46)
Prior bevacizumab 2,754 (96)

#Data are n (%) unless otherwise specified.

Percents may not sum to 100 because of rounding.
Abbreviations: ECOG PS, Eastern Cooperative Oncology Group
performance status; SD, standard deviation.
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comprising all patients assigned to treatment. PFS was esti-
mated by the Kaplan-Meier method. PFS for patients with-
out disease progression or death before or at the last visit
was censored at the date of the last clinical or radiological
assessment.

REsuLTS

Patient Disposition, Baseline Characteristics, and
Dosing

Between April 2012 and December 2013, 3,309 patients
were screened in 25 countries at 186 centers; 2,872 were
assigned to treatment (supplemental online Fig. 1). Of
those, 2,864 patients initiated treatment (safety popula-
tion). Eight patients were not treated: four had adverse
events not associated with clinical disease progression,
three withdrew, and one had disease progression between
treatment assignment and planned treatment start. At the
analysis cutoff date, January 2, 2015, 13 patients remained
on treatment.

The median age was 62 vyears (range 19-89);
268 patients (9%) were aged >75 years (Table 1). Approxi-
mately half had ECOG PS 1 (53%) and half had KRAS muta-
tions (51%). Twenty-six percent had received fewer than
three prior regimens for metastatic disease, and 96% had
received prior bevacizumab.

Median (range) and mean (standard deviation [SD])
treatment durations were 2.5 months (0.03-30.4) and
3.5 months (3.8), respectively (Table 2). The mean (SD) daily
dose (assessed only on days when a dose was given) was
146 (19) mg. The mean (SD) percent of planned dose
(including dose interruptions) was 75% (20%). Eighty-four
percent of patients had at least one treatment interrup-
tion/delay, and 49% had at least one dose reduction. Most
dose-reduction events (91%; 1,739/1,918) were for TEAEs.
The most common reasons for dose-interruption events
were TEAEs (3,942/6,451 events; 61%) and error by the
patient (1,737/6,451 events; 27%).

Dose re-escalations, defined as either receiving a higher
dose than a previous dose or receiving a dose after a treat-
ment interruption (unless a dose reduction was prescribed
after an interruption), were reported in 53% of patients
(Table 2; the numbers of patients in each separate cate-
gory were not captured). There was a total of 3,462 dose
re-escalation events. Reasons were not recorded for most
dose re-escalations because providing the reason was not
required.

At data cutoff, more than 1 year after all patients had
completed the first visit, 2,851/2,864 patients had discon-
tinued treatment, most frequently because of progressive
disease/TEAEs secondary to clinical progression (n = 2,240;
78%). Three hundred twenty-seven patients (11%) discon-
tinued for TEAEs not associated with clinical progression
(supplemental online Fig. 1).

Safety

Overall, 2,847 patients (99%) had at least one TEAE; TEAEs
were regorafenib related in 2,613 patients (91%) (Table 3).
The most frequent grade >3 regorafenib-related TEAEs
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Table 2. Dosing, treatment duration, and modifications

Regorafenib (N = 2,864)

Duration of treatment®, months
Median (range)
Mean (SD)
Median number of cycles® (range)
Patients receiving, n (%)°
1 or 2 cycles
>3 cycles
26 cycles
>9 cycles
>12 cycles
>24 cycles
Daily dose (includes only days when a dose was given), mg
Mean of the average daily dose per patient (SD)
Median of the average daily dose per patient (range)

Mean percent of planned dose (including days when no planned dose was given) (SD)

Any treatment modification®, n (%)

Treatment interruptions/delays of >1 day (for any reason), n (%)

Duration of interruption/delay, days®
Median (IQR)
Mean (SD)
Interruption/delay >5 days, n (%)
Dose reductions (for any reason), n (%)
Dose re-escalations (for any reason), n (%)

2.5 (0.03-30.4)
3.5 (3.8)
3 (1-33)

1,217 (42)
1,645 (57)
606 (21)
286 (10)
165 (6)
12 (<1)

146 (19)

160 (74-166)°
75 (20)

2,497 (87)
2,401 (84)

5.0 (2-7)
5.8 (4.8)
1,724 (60)
1,394 (49)
1,506 (53)

Includes time off drug/interruptions.
PBased on patients starting each cycle.
‘Three patients received doses >160 mg.

4Modifications include reductions, interruptions/delays, and re-escalations; a dose re-escalation was defined as a dose higher than the previous
dose reported or as a dose after a dose interruption (unless a dose reduction was prescribed following an interruption) or as a dose increase

after a dose reduction until the protocol dose of 160 mg was reached.

®Based on the total number of events.
Abbreviations: IQR, interquartile range; SD, standard deviation.

were hypertension (15%), HFSR (14%), fatigue (13%), diarrhea
(5%), and hypophosphatemia (5%). Serious TEAEs occurred
in 1,251 patients (44%) and were regorafenib related in
251 (9%). For the most common regorafenib-related TEAEs
(of any grade), the by-cycle frequency, defined as the
number of patients with that TEAE starting or worsening
during a cycle among all patients treated during that cycle,
was generally highest in cycles 1 and 2 (supplemental
online Fig. 2).

TEAEs (regardless of relation to regorafenib) led to
treatment discontinuation in 25% of patients, dose reduc-
tion in 46%, and treatment interruption/delay in 68%.
TEAEs judged regorafenib related led to treatment discon-
tinuation in 266 patients (9%) and treatment modifications
in 1,732 (60%).

The most common TEAEs regardless of relation to
regorafenib leading to treatment discontinuation were gen-
eral disorders and administrative site conditions—other
(6%; most frequently specified as general physical health
deterioration), fatigue (3%), and increased bilirubin (2%;
supplemental online Table 1). HFSR led to treatment dis-
continuation in 1% of patients (supplemental online
Table 1). The most common TEAEs (of any grade)

© AlphaMed Press 2018

regardless of relation to regorafenib leading to dose reduc-
tion were HFSR (17%), fatigue (9%), diarrhea (5%), and
hypertension (4%; supplemental online Table 2). Of the
17% of patients who had a dose reduction due to HFSR,
13% had a dose reduction due to grade 1 or 2 HFSR, and
4% had a dose reduction due to grade 3 HFSR (supplemen-
tal online Table 2).

A total of 405 of 2,864 patients (14%) had grade
5 TEAEs. Most fatal outcomes were related to disease pro-
gression; only 13 (<1%) were judged regorafenib related:
worsening of general condition (2), sepsis (2), asthenia (1),
cardiac arrest (1), heart failure (1), intracranial hemorrhage
(1), gastric hemorrhage (1), thromboembolic event (1),
colonic perforation (1), hepatic failure (1), and death not
otherwise specified (1).

Treatment-emergent grade 3 or 4 laboratory abnormali-
ties included increased bilirubin (13%), increased AST (7%),
and increased ALT (6%; supplemental online Table 3). One
nonfatal case consistent with regorafenib-related severe
drug-induced liver injury by DILI Working Group criteria [6]
was identified from ongoing hepatotoxicity monitoring: a
65-year-old male with liver metastases and no history of viral
hepatitis or acute viral infection had transient elevations in

Oncologist
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Table 3. Treatment-emergent and drug-related treatment-emergent adverse events (safety population)®

Regorafenib (N = 2,864), proportion of patients, %

Treatment-emergent Drug-related treatment-emergent

TEAEs Any grade Grade 3 Grade 4 Anygrade Grade3 Grade4

Any TEAE 99 59 7 91 54 3
Fatigue 60 17 NA 46 13 NA
HFSR 43 14 NA 42 14 NA
Hypertension 35 17 <1 30 15 <1
Anorexia 35 4 24 2
Diarrhea 32 6 25 5
Weight loss 30 2 NA 13 1 NA
Oral mucositis 27 2 0 25 2 0
Blood bilirubin increased® 22 7 15 4 <1
Fever 21 1 0 7 <1 0
Abdominal pain 21 4 NA 4 <1 NA
Constipation 18 1 <0.1 6 <1 <0.1
Nausea 17 1 NA 11 1 NA
General disorders and administrative site conditions, other® 16° 4 i@ 2¢ it 0
Hoarseness 15 <1 NA 14 <1 NA
Dyspnea 14 2 <1 3 <1
Vomiting 14 1 0 7 1
Voice alteration 13 <1 NA 12 <1 NA
Hypophosphatemia 12 6 <1 9 5 <1
AST increased” 12 3 <1 7 2 <1
Maculopapular rash 11 3 NA 10 3 NA
Anemia 11 3 <1 3 1 <0.1
Headache 10 1 NA 5 <1 NA

®Events listed are TEAEs occurring in at least 10% of patients in either treatment group.

PLaboratory abnormalities were reported as TEAEs if they required treatment, caused the patient to withdraw, caused apparent clinical mani-
festations, or were judged clinically relevant by the investigator—not all laboratory abnormalities were reported as TEAEs (see also supplemen-
tal online Table 3).

“The most common TEAEs and drug-related TEAEs of any grade in this category included general physical health deterioration, asthenia, night
sweats, and metastatic colorectal cancer.

d0f the 4% of patients who experienced grade 3 events (n = 105; drug related, n = 19), the most common events were general physical health
deterioration (n = 87; drug related, n = 15), asthenia (n = 8; drug related, n = 4), and performance status decreased (n = 5; drug related, n = 0).
Patients with grade 4 events (n = 18; drug related, n = 0) had general physical health deterioration (n = 15), asthenia (n = 2), and metastatic
colorectal cancer (n = 1).

Adverse events were graded using the National Cancer Institute Common Terminology Criteria for Adverse Events, version 4.0.

Abbreviations: AST, aspartate aminotransferase; HFSR, hand—foot skin reaction; NA, not applicable; TEAE, treatment-emergent adverse event.

Table 4. Drug-related treatment-emergent adverse events by age subgroup®

<65 years 65-74 years 275 years
(n=1,713), % (n = 884), % (n =267), %
Drug-related TEAEs Any grade Grade 23 Any grade Grade 23 Any grade Grade 23
Any drug-related TEAE 91 55 92 59 91 64
Hypertension 28 14 33 17 34 21
HFSR 46 16 37 11 31 9
Fatigue 44 11 49 15 55 22
Diarrhea 25 5 24 5 28 6
Hypophosphatemia 10 5 9 5 10 5

*TEAEs listed are regorafenib-related TEAEs occurring at grade >3 in >5% of patients overall, graded by National Cancer Institute Common
Terminology Criteria for Adverse Events version 4.0.
Abbreviations: HFSR, hand—foot skin reaction; TEAE, treatment-emergent adverse event.

ALT (grade 3) and AST (grade 2) at cycle 2, day 15, which
decreased to grade O during cycle 3. At cycle 4, day 15, the
patient had grade 4 transaminase increases, and regorafenib

www.TheOncologist.com

was interrupted. At cycle 5, day 1, there were further
increases in transaminases, an increase in gamma-GT, and
icterus, and regorafenib was permanently discontinued. The

© AlphaMed Press 2018
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0 T T T

12 15 18 21 24 27 30

Time after treatment assignment (months)

Number at risk:

KRAS mutant 1,465 457 172 86
KRASwt 1,284 500 172 87
Unknown 122 48 17 7

43 22 10 3 2 1 0
50 20 7 3 0 0 0
2 0 0 0 0 0 0

Figure 1. Kaplan-Meier analyses of PFS for all patients (A) and by baseline KRAS mutation status (B). PFS was by investigator
assessment, and intervals for radiological or clinical tumor assessments were not predetermined.
Abbreviations: Cl, confidence interval; PFS, progression-free survival; wt, wild-type.

events resolved approximately 3 months after onset without
further therapy.

Overall rates of regorafenib-related TEAEs were generally
slightly higher in older patients. Regorafenib-related grade >3
TEAEs occurred in 55%, 59%, and 64% of patients aged <65,
65-74, and 275 years, respectively (Table 4). Among patients
aged 275 vyears, grade 23 regorafenib-related fatigue and
hypertension were higher and grade 3 regorafenib-related
HFSR lower than in younger age groups (Table 4). The treat-
ment duration, median number of cycles, and daily dose were
not markedly different in subgroups of patients defined by age
(supplemental online Table 4). In patients aged <65, 65-74,
and 275 years, 22%, 21%, and 16%, respectively, received =6
cycles, 11%, 9%, and 8%, respectively, received 29 cycles.

Progression-Free Survival

Median PFS (95% Cl) was 2.7 months (2.6, 2.7) overall
(Fig. 1A): 2.8 months (2.7, 2.9) for patients with KRAS wild-
type tumors and 2.5 months (2.4, 2.6) for patients with
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KRAS mutant tumors (Fig. 1B). Among patients with base-
line ECOG PS 0 and 1, median PFS was 3.0 (2.8, 3.1) and
2.3 months (2.2, 2.5), respectively. Among patients aged
265 years and 275 years, median PFS was 2.6 (2.5, 2.7) and
2.5 months (2.1, 2.7), respectively.

Twenty-three percent of patients (674/2,872) had PFS
>4 months. Estimated PFS rates (95% ClI) at 6, 9, and
12 months were 15% (14, 16), 8% (6, 9), and 4% (3, 5),
respectively. Exploratory analyses suggested that the sub-
group with PFS >4 months tended to have a higher propor-
tion of patients with ECOG PS 0, no liver metastases, and a
longer time since diagnosis of metastatic disease versus the
subgroup with short PFS (supplemental online Table 5). There
was no apparent difference in KRAS mutation status between
the long and short PFS groups. Among patients aged 265,
270, and 275 years, similar proportions had PFS >4 months
and <4 months. Patients with PFS >4 months received a lower
median regorafenib dose (138 mg) than those with shorter
PFS (160 mg) and had higher rates of treatment modifications
and dose reductions (supplemental online Table 6).
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DiscussioN

This large, prospective study in patients with treatment-
refractory mCRC shows that the safety profile of regorafenib
is consistent with results of the phase Il trials [4, 5].
Regorafenib-related TEAEs occurred in 91% of patients, with
the most common including fatigue, HFSR, hypertension, and
diarrhea at rates consistent with those in the CORRECT trial
[4]. Regorafenib-related TEAEs led to dose modifications in
60% of patients but to treatment discontinuation in only 9%,
suggesting that regorafenib-related TEAEs were managed with
dose modifications, allowing patients to stay on therapy. The
high rate of dose reductions observed in this study and in the
phase lll trials has motivated the exploration of new dosing
strategies, including starting regorafenib at doses <160 mg
and increasing the dose as tolerated; this approach reflects
current clinical practice by some physicians [1, 7-10]. A
recently reported small, randomized phase Il trial (n = 123)
showed that a higher proportion of patients with mCRC start-
ing regorafenib treatment using a rapid dose-escalation strat-
egy during the first cycle (starting at 80 mg daily for 1 week
and escalating the daily dose by 40 mg during weeks 2 and
3 to 160 mg daily as tolerated) continued to cycle 3 compared
with those starting at the 160 mg daily dose; data suggest that
patients treated using the dose-escalation strategy may have
had better outcomes [11].

The patient population in CONSIGN was comparable to
regorafenib-treated patients in CORRECT [4]. The median age
was similar (CONSIGN 61 years; CORRECT 61 years), and most
patients were white (CONSIGN 83%; CORRECT 78%). A similar
proportion of patients in CONSIGN versus CORRECT had an
ECOG PS of 1 (53% vs. 48%), and in both studies, 82% of patients
had been diagnosed with metastatic disease for 218 months.
In CORRECT, all patients had received prior bevacizumab.
Although not all patients in CONSIGN had received prior bevaci-
zumab, the proportion who did not was small (n = 118; 4%).

Safety was closely monitored in CONSIGN. Both
CONSIGN and CORRECT included laboratory evaluations of
ALT, AST, and bilirubin every 2 weeks during the first two
cycles. Rates of grade >3 TEAEs were similar (80%, CONSIGN;
78%, CORRECT regorafenib arm), as were rates of grade >3
TEAEs judged regorafenib related (CONSIGN 57%; CORRECT
55%) [4]. In both studies, regorafenib-related grade 5 TEAEs
were rare (CONSIGN <1%; CORRECT 1% [12]); the most
common regorafenib-related grade =23 TEAEs included
hypertension, fatigue, HFSR, and diarrhea [4]. The higher
rate of drug-related grade >3 hypertension in CONSIGN
(15% vs. 7% in CORRECT) may be related in part to the more
stringent NCI-CTCAE version 4.0 grading of hypertension
used in CONSIGN (CORRECT used version 3.0).

In CONSIGN, the safety profile of regorafenib in patients
aged 275 years was generally comparable to that in younger
subgroups. We observed higher rates of grade 3 fatigue and
grade >3 hypertension in patients aged >75 years compared
with younger patients. These differences may be confounded
by age, because older age is associated with increased risk of
fatigue and hypertension. There were no marked differences
in treatment duration or daily dose across age subgroups.
This suggests that patients should not be considered unsuita-
ble for treatment solely because of age.
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Rates of grade 3 or 4 hepatic laboratory parameters
were similar in CONSIGN and CORRECT (ALT: 6% [CON-
SIGN] and 5% [CORRECT]; AST: 7% and 6%; bilirubin: 13%
and 12%). One case of regorafenib-related severe drug-
induced liver injury in CONSIGN, which was identified
based on DILI Working Group criteria [6], resolved after
regorafenib discontinuation. One case of regorafenib-related
severe drug-induced liver injury also occurred in CORRECT;
in both cases, the event occurred in a patient with liver
metastases [4]. In CONSIGN, the 13 regorafenib-related
grade 5 TEAEs included one colonic perforation and no gas-
trointestinal fistulas. Exploratory analyses showed that the
frequency of regorafenib-related TEAEs was highest during
the first two cycles, consistent with CORRECT [13]. The
early occurrence of TEAEs supports frequent monitoring
and proactive management of TEAEs during initial treat-
ment cycles [14].

Median PFS in CONSIGN, assessed by investigators
according to best local practice standards, was in the
range of that reported for regorafenib-treated patients in
phase Il trials [4, 5] and was similar across patients with
KRAS wild-type and KRAS-mutant tumors, consistent with
prior reports [15, 16]. Estimated PFS rates at 6 and
9 months were 15% and 8%, respectively, because most
patients had received at least three prior regimens for
metastatic disease. Approximately one-fifth of patients
(21%) were treated for 26 cycles and smaller percentages
were treated for 29 and 212 cycles, with a few patients
receiving 224 cycles. Future work on biomarkers may help
identify characteristics of patients able to receive extended
treatment. CONSIGN was not designed to collect survival
data. Exploratory analyses showed that the subgroup of
patients with longer PFS tended to have a slightly higher
proportion of patients with better performance status, no
liver metastases, and a longer time since diagnosis of met-
astatic disease, compared with the subgroup with shorter
PFS. These findings are consistent with the results of a
cohort study of regorafenib, which suggested that factors
including performance status, time from diagnosis of
metastases, and liver involvement were associated with
outcomes [17]. Limitations of CONSIGN include the lack of
standardized PFS assessments across study centers, the lack
of follow-up for overall survival, and the absence of a
comparator arm.

CONCLUSION

The results of this multicenter study of more than 2,800
patients show that the safety and efficacy profiles of regorafe-
nib in patients with mCRC are consistent with results of the
randomized, controlled, double-blind phase Ill trials. The rates
of dose reductions and interruptions highlight the importance
of optimal patient selection, dose modifications, and adverse
event management during regorafenib treatment.
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