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Introduction
Colorectal cancer (CRC) is a hetero-
geneous disease that involves a wide  
variety of driving mutations.1 Accord-
ing to GLOBOCAN, CRC was the third 
most common cancer and the second 
most common cause of cancer death 
worldwide in 2020.2 In United States 
(US) and Spain, approximately 155,098 
and 37,172 new cases of CRC were  
diagnosed in 2018, respectively.3,4

The current treatment of choice for 
metastatic CRC (mCRC) is chemother-
apy combined with antibodies against 
either VEGF or EGFR.5 Despite the 
treatment options, CRC mortality 
represented the 8.6% and 9.2% of all 
deaths caused by cancer in 2018 in US 
and Spain, respectively.3,4

Regorafenib is an oral multikinase 
drug currently approved for use in 
third-line therapy of mCRC. It inhibits 
tyrosine kinase receptors involved in 
tumor angiogenesis (VEGFR1/3 and 
TIE-2), oncogenesis (c-KIT, RET, RAF-
1, BRAF, and BRAF V600E), metastasis 
(PDGFR-b, FGFR-1, and VEGFR3) 
and immunity (CSF1R).6 The dose  
approved by the Food and Drug  
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ABSTRACT

OBJECTIVES: To assess the effectiveness and toxicity of regorafenib 
in patients with metastatic colorectal cancer (mCRC) in routine clinical 
practice, as well as predictive factors of effectiveness.

METHODS: This was a retrospective multicenter study in patients with 
mCRC who received regorafenib from November 2013 to May 2020. 
Effectiveness was evaluated by overall survival (OS) and progression-
free survival (PFS) using the Kaplan-Meier method. Cox regression was 
performed to determine survival predictors.

RESULTS: Ninety patients were enrolled (median age, 64.3 years). Fifty-two 
patients (57.8%) were male, and 57 (63.3%) had an ECOG performance 
status (PS) of 0 to 1. Median follow-up was 2.80 months. Median OS was 
8.03 months (95% CI, 5.90-10.17), and median PFS was 2.90 months (95% 
CI, 2.59-3.21). Eighty-eight patients (97.8%) experienced drug-related 
adverse events. The most frequent were fatigue in 66 patients (73.3%), 
followed by palmar-plantar erythrodysesthesia in 40 (44.4%). Low liver 
tumor burden score (LTBS) and good ECOG PS were independent OS 
predictive factors.

CONCLUSIONS: Patients taking regorafenib had OS and PFS rates 
similar to those reported in previous randomized trials; the agent had a 
poor toxicity profile. We identified low LTBS and good ECOG PS as possible 
predictive factors of better OS, useful in selecting patients with mCRC who 
might benefit from regorafenib. 
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Administration is 160 mg per day for 
21 days in 28-day cycles.7

Regorafenib has demonstrated 
an increase in overall survival (OS) 
compared with placebo in two phase  
3 clinical trials in patients with mCRC 
who had previously become refrac-
tory to fluoropyrimidine-based che-
motherapy, anti-VEGF therapy, and  
anti-EGFR therapy. The median OS 
with regorafenib was 6.4 months (vs 
5.0 with placebo) in the CORRECT tri-
al (NCT01103323) and 8.8 months (vs 
6.3 with placebo) in the CONCUR trial 
(NCT01584830). The median progres-
sion-free survival (PFS) was 1.9 months 
(vs 1.7 months) and 3.2 months (vs 1.7 
months), respectively.8,9 In both trials, 
drug-related adverse events (AEs) of 
grade 3 or higher occurred in 54.0% 
of patients. Palmar-plantar erythro-
dysesthesia was the most frequent 
AE, occurring in 17.0% and 16.0%,  
respectively.8,9 

On the European Society for Med-
ical Oncology (ESMO)-Magnitude of 
Clinical Benefit Scale (MCBS), which 
measures the clinically significant ben-
efit that can be expected from cancer 
treatments, regorafenib as third-line 
treatment of mCRC received a score of 
1, indicating low clinical benefit.10 

The primary outcome of the pres-
ent study was to evaluate the routine 
clinical practice use of regorafenib, 
evaluating its effectiveness and safety. 
As a secondary objective, we aimed to 
establish predictive factors for survival.

Methods
Study Design
A multicenter retrospective study was 
conducted in 3 Spanish hospitals (La 
Princesa University Hospital, Fuen-
labrada University Hospital, and Puer-
ta de Hierro University Hospital). The 
inclusion criteria were being 18 years 
or older, diagnosed with mCRC, and 
beginning treatment with regorafenib 
between November 2013 and May 

2020. Patients participating in any 
clinical trial were excluded. Data were 
collected in September 2020 to have a 
minimum treatment period per patient 
of 4 months.

Variables
Sociodemographic, clinical, hematolog-
ical, and biochemical variables from pa-
tients were collected from the electronic 
medical records. The main efficacy vari-
ables were OS (defined as the length of 
time from the initial administration of 
regorafenib until the last control per-
formed before the study ended or pa-
tient death) and PFS (defined as the time 
between the beginning of treatment and 
clinical or radiological disease progres-
sion). Progression was evaluated by CT 
scan every 3 months. To evaluate the 
safety of the drug, AEs were recorded, 
including those reflected in the clinical 
history and test results as well as those 
reported by the patients in pharmaceu-
tical care and oncology consultations. 
The blood parameter alterations were 
defined according to the normal lim-
it values and the specifications of the 
drug.7 Drug-related AEs were graded 

TABLE 1. Sociodemographic 
Characteristics

Baseline characteristic 
(N = 90) n (%)

Sex, male 52 (57.8)

ECOG PS 

0-1 57 (63.4)

2-3 8 (8.8)

Unknown 25 (27.8)

Previous metastatic treatments, n 

1 2 (2.2)

2 42 (46.7)

3 27 (30.0)

4 or more 19 (21.1)

LTBS

Low-medium (<9) 29 (32.2)

High (≥9) 25 (27.8)

Unknown 36 (40.0)

Metastasis 

Liver 72 (80.0)

Lung 65 (72.2)

Adenopathy 39 (43.3)

Bone 8 (8.9)

Kidney 4 (4.4)

Ovary 2 (2.2)

Other 11 (12.2)

LTBS, liver tumor burden score;  
PS, performance status.

TABLE 2. Clinical Baseline Characteristics

Clinical baseline characteristics (N = 90) n (%)

Number of metastases: mean (SD) 1.86 (0.92)

Hemoglobin (gr/dl): mean (SD) 12.9 (1.7)

Platelet count (cells/mm3): mean (SD) 233.6 (102.8)

Basal leukocyte count (cells/mm3): mean (SD) 7.7 (4.6)

Basal neutrophil count (cells/mm3): mean (SD) 6.9 (4.1)

Basal lymphocyte count (cells/mm3): median (IQR) 1.7 (1.2-2.4)

AST (UI/L): median (IQR) 28.5 (20.8-40.0)

ALT (UI/L): median (IQR) 21.5 (15.0-40.5)

GGT (UI/L): median (IQR) 86.0 (33.0-273.0)

Basal bilirubin (mg/dl): median (IQR) 0.54 (0.40-0.81)

CEA (ng/ml): median (IQR) 21.9 (5.4-152.0)

CA 19.9 (U/ml): median (IQR) 68.3 (13.6-549.6)

Basal creatinine (mg/dl): mean (SD) 0.79 (1.19)

ALT, alanine transaminase; AST, aspartate aminotransferase; CA 19.9, carbohydrate antigen 19.9; CEA, 
carcinoembryonic antigen; GGT, gamma-glutamyltransferase.
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using the Common Terminology Cri-
teria for Adverse Events, version 5.0.11

To identify potential predictive re-
sponse factors to regorafenib in relation 
to OS, we evaluated clinical parameters, 
the patient’s functional status measured 
by ECOG performance status (PS),12 and 
the liver tumor burden score (LTBS), 
which is calculated by the number of 
liver metastases and the diameter of the 
largest lesion obtained from radiologists’ 
report data.13 Patients were divided into 
3 groups: those with LTBS lower than 
3 (LTBS-low; low liver tumor burden), 
LTBS 3 to 9 (LTBS-med; medium liver 
tumor burden), and LTBS higher than 9 
(LTBS-high; high liver tumor burden).13 
Patients in whom LTBS was not avail-
able were classified as unknown.

Statistical Analysis
Normal distribution variables were 
calculated as proportions, means, and 
SD; nonnormal distribution variables 
were calculated as medians and IQRs. A 
Kaplan-Meier survival analysis was carried 
out to evaluate OS and PFS. To establish 
how clinical and pathological variables 
influenced OS and PFS, univariate and 

multivariate Cox regressions, keeping 
OS and PFS as independent variables, 
were performed. Only variables with P 
less than or equal to.05 for the OS were 
included in multivariate analysis, with the 
exception of the liver metastasis variable, 
which was not included because it was a 
dependent variable of the LTBS variable. 
The results were considered statistically 
significant if P less than or equal to .05. 
The software used was SPSS version 22.0.

Results
Sociodemographic and Clinical 
Characteristics
The study included 90 patients treat-
ed with regorafenib; 52 (57.8%) were 
male, with a mean age of 64.3 (SD, 9.3) 
years. Table 1 shows sociodemographic 
characteristics and Table 2 shows clini-
cal baseline characteristics.

The median number of pretreatment 
lines was 2.9 (SD, 1.2). The median time 
of treatment was 2.8 (range, 1.0-2.8) 
months. Fifty-five patients (61.1%) 
started with the full initial dose of 
160 mg, 18 (20.0%) with 120 mg, 16 
(17.8%) with 80 mg, and 1 patient 
(1.1%) with 40 mg of regorafenib. 

Thirty-one patients (34.4%) did not 
receive full doses of regorafenib at any 
time during treatment.

Effectiveness: OS and PFS
Survival analysis showed a median OS 
of 8.03 months (95% CI, 5.90-10.17) 
and a median PFS of 2.90 months (95% 
CI, 2.59-3.21). The OS and PFS curves 
are shown in Figure 1. 

Median OS in patients with ECOG 
PS 0 or 1 was 9.50 months (95% CI, 
6.62-12.38) vs 3.97 months (95% CI, 
0.01-9.33) in patients with ECOG PS 
2 or 3 (P = .017). PFS in those with 
ECOG PS 0 or 1 was 2.9 months (95% 
CI, 2.66-3.14) vs 2.5 months (95% CI, 
1.81-3.19) in those with ECOG PS 2 or 
3 (P = .282; Figure 2A). 

The Kaplan-Meier curves showed 
that median OS was higher in the LTBS-
low group than in the LTBS-med and 
LTBS-high groups, at 10.77 months 
(95% CI, 3.42-18.12) vs 6.77 months 
(95% CI, 2.25-11.29) vs 4.87 months 
(95% CI, 1.96-7.77; P = .003) respec-
tively. Median PFS was also higher 
in LTBS-low patients at 3.67 months 
(95% CI, 2.67-4.66) vs 3.03 months 

FIGURE 1. Progression-Free Survival (PFS) and Overall Survival (OS) Kaplan-Meier Curves of Regorafenib

PFS, progression free survival: OS, overall survival.
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FIGURE 2. Progression-Free Survival (PFS) and Overall Survival (OS) Kaplan-Meier Curves of Regorafenib in 
Stratified Group Analysis 

Kaplan-Meier curves (A) OS and PFS stratified by ECOG PS; (B) OS and PFS stratified by LTBS subgroups; (C) OS and PFS stratified by baseline liver 
metastases. LTBS, liver tumor burden score; OS, overall survival; PFS, progression-free survival; PS, performance status.
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(95% CI, 2.84-3.23) and 1.87 months 
(95% CI, 0.45-3.28) in the LTBS-med 
and LTBS-high groups, respectively (P 
= .004; Figure 2B).

Patients without liver metastasis had 
a median OS of 16.60 months (95% 
CI, 8.54-24.66) vs 5.47 months (95% 
CI, 3.59-7.35) in patients with liver me-
tastasis (P = .002). A similar difference 
between patients with and without liver 
metastasis was also observed in median 
PFS, at 3.67 months (95% CI, 3.08-
4.25) vs 2.70 months (95% CI, 2.36-
3.04), respectively (P = .019; Figure 2C). 

Safety
Eighty-eight patients (97.8%) experi-
enced drug-related AEs during treat-
ment. The most frequent were fatigue 
in 66 patients (73.3%), followed by 
palmar-plantar erythrodysesthesia in 
40 (44.4%). Grade 3/4 drug-related 
AEs occurred in 52 patients (57.8%). 
Toxicity data are shown in Table 3. 
The dose of regorafenib had to be  
decreased due to toxicity in 37 patients 
(41.1%), of whom only 4 (11.8%) 
reached the maximum dose prior to 
the AE. Regorafenib treatment was dis-
continued in 30 patients (33.3%) and 
was interrupted in 29 (32.2%) due to 
drug-related AEs.

Prognostic Factors for OS
Univariate survival Cox regression 
analyses were performed (Supplement 
Table S1). Three variables were chosen 
for multivariate analysis based on their 
clinical relevance and our cohort size: 
ECOG PS, LTBS, and the number of me-
tastases. The variable of liver metasta-
sis was not included in the multivariate 
analysis because it interfered with LTBS 
(all patients without liver metastases 
had an LTBS value of 0). The results are 
shown in Table 4. The correlations of 
ECOG PS (HR, 2.901; 95% CI, 1.195-
7.040; P =.019) and LTBS (HR, 1.582; 
95% CI, 1.050-2-382; P = .028) to OS 
were statistically significant. 

Discussion
Regorafenib, an oral multikinase  
inhibitor of the tyrosine kinase recep-
tor, is used to treat refractory mCRC.  
According to the ESMO-MCBS scale, 
regorafenib is considered a drug with 
low clinical benefit in metastatic dis-
ease.10 In clinical practice, regorafenib 
is often administered in patients with 
advanced, aggressive disease and im-
paired functional status, which might 
further limit its effectiveness. Therefore, 
we evaluated the routine clinical prac-
tice use of regorafenib and identified 
predictive factors of OS.

Our multicenter study included 90 
patients. This study population had 
as many or more patients than many 
other retrospective studies14-17 but fewer 
than the studies led by Yamaguchi and 
Adenis.18,19 Almost half the patients in 
our study received regorafenib after  

2 previous lines of treatment for met-
astatic disease, whereas the other half 
received it after 3 or more previous 
lines of therapy for metastatic disease. 
This fact might indicate that our study 
population was dominated by patients 
with refractory and aggressive disease. 
Most of the patients in our study had an 
ECOG PS of 0 or 1, as did most in the 
aforementioned pivotal trials8,9,20 and 
observational studies.19,21 

The effectiveness of regorafenib was 
not affected by the number of previous 
lines of treatment in our cohort: OS 
was similar to what was reported in 
the CONCUR trial9 and higher than 
that reported in the CORRECT trial8 
and in the REBECCA cohort evaluating 
regorafenib in earlier treatment lines.22,23

Regarding OS, the Kaplan-Meier 
analysis showed that patients with 
an ECOG PS of 0 or 1 achieved a  

TABLE 3. Drug-Related AEs

Events All grade: n (%) Grade 3/4: n (%) 

Overall 88 (97.8) 52 (57.8)

Fatigue 40 (44.4) 6 (6.6)

Palmar-plantar erythrodysesthesia 34 (37.8) 17 (18.9)

GGT increase 34 (37.8) 5 (5.5)

AST increase 33 (36.7) 3 (3.3)

ALT increase 25 (27.8) 5 (5.5)

Bilirubin increase 19 (21.1) 3 (3.3)

Lymphopenia 19 (21.1) 1 (1.1)

Anemia 15 (16.7) 1 (1.1)

Thrombocytopenia Hypertension 14 (15.6) 8 (8.8)

Skin toxicity  14 (15.6) 1 (1.1)

Diarrhea 13 (14.4) 3 (3.3)

Hyperoxia 12 (13.3) 1 (1.1)

Aphonia/hoarseness 11 (12.2) –

Nausea/vomiting 9 (10.0) 1 (1.1)

Mucositis 6 (6.7) –

Neutropenia 3 (3.3) –

Creatine increase 3 (3.3) –

Others 12 (13.3) –

AE, adverse event;  ALT, alanine transaminase;  AST, aspartate aminotransferase; GGT, gamma-glutamyl-
transferase.
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median OS twice as long as that of  
patients with an ECOG PS of 2 or 3.18,21 
Further, patients in the LTBS-low group 
had superior clinical benefit compared 
with patients in the LTBS-med group 
and especially compared with the LTBS-
high group; there are currently no stud-
ies that analyze regorafenib survival 
based on LTBS with which we could 
compare these results. Finally, patients 
without liver metastases achieved a 
median OS 3 times higher than that of 
patients with liver metastases.

We found 2 predictive factors of OS 
benefit: the ECOG PS8,9,20,24 and LTBS. 
The number of metastases did not reach 
statistical significance in the multivar-
iate analysis, but a positive trend was 
observed. A prior study which exam-
ined more patients than this one con-
firmed this variable as a predictor of 
higher OS.24 Therefore, we conclude 
that patients with an ECOG PS of 0 or 
1, or who are LTBS-low and have no 
liver metastases, will benefit most from 
regorafenib treatment.

Like other tyrosine kinase inhib-
itors, regorafenib is associated with 
significant drug-related AEs, which 
can appear from the earliest cycles 
and impact the patient’s quality of 
life. AEs also affect treatment ad-
herence, continuation of treatment, 
and dose reduction.25 In our study,  
nearly all patients reported some 
drug-related AEs—most frequently 
asthenia, followed by palmar-plantar 
erythrodysesthesia and liver enzyme 
alterations. These results show a higher 
incidence of drug-related AEs in rou-
tine clinical practice than in several 
prior clinical trials.8,9,20 In almost half 
the patients, dosage was reduced, and 
in one-third, treatment was discontin-
ued or suspended due to drug-related 
AEs, similar to results reported by Rizzo  
and colleagues.26

In our cohort, almost half of all  
patients experienced grade 3/4 drug- 
related AEs, which could have a  

TABLE 4. Predictive Factors of Regorafenib Effectiveness (multivariate  
Cox regression) 

Variables
OS PFS

 HR (95% CI) P HR (95% CI) P

ECOG PS groupsa 2.901 (1.195-7.040) .019 1.684 (0.723-3.924) .227

LTBS groupsb 1.582 (1.050-2.382) .028 1.424 (1.001 -2.027) .049

Number of metastasisc 1.352 (0.958-1.907) .087 1.285 (0.951-1.735) .102

The results were considered statistically significant if P ≤.05.
LTBS, liver tumor burden score; OS, overall survival; PFS, progression-free survival; PS, performance 
status.
aPatients were divided into 2 groups according to ECOG PS: PS 0-1 and PS 2-3
bPatients were divided into 3 groups according to their LTBS: LTBS < 3, LTBS = 3-9 y LTBS >9
cNumber of metastasis was defined as a continuous variable. 

TABLE S1. Univariate Cox Regression Analysis 

Variables
OS PFS

 HR (95% CI) P HR (95% CI) P

Agea 1.093 (0.694-1.723) .701 0.860 (0.559-1.323) .492

Sex 1.086 (0.684-1.723) .727 0.991 (0.641-1.533) .968

Previous treatments for 
metastatic disease 0.635 (0.432-0934) .062 0.770 (0528-1.124) .176

Line of treatment for 
metastatic diseaseb 2.696 (0.370-19.62) .327 1.918 (0.464-7.921) .368

Initial dose of 
regorafenibc 0.631 (0.393-1.013) .057 0.745 (0.477-1.163) .195

ECOG PSd 2.500 (1.144-5.464) .022 1.510 (0.707-3.223) .287

LTBS groupe 1.063 (0.998-1.133) .050 1.066 (1.009-1.127) .045

Number of metastasesf 1.341 (1.054-1.707) .017 1.172 (0.942-1.458) .154

Liver metastasisg 1.878 (1.907-3.212) .003 2.417 (1.313-4.353) .022

Bilirubinh 1.000 (0.989-1.010) .954 1.021 (1.008-1.034) .002

Hemoglobini 0.850 (0.733-1.009) .059 0.886 (0.777-1.010) .070

The results were considered statistically significant if P ≤.05.
LTBS: liver tumor burden score; OS, overall survival; PFS, progression-free survival; PS, performance 
status. 
aPatients were divided into 2 groups: aged ≥64 or <64 years.
bPatients were divided into 2 groups: those who received 1 or 2 lines of treatment for metastatic disease, 
or 3 lines. 
cPatients were divided into 2 groups: those who received the full initial dose of regorafenib (160 mg) or a 
lower initial dose.
dPatients were grouped according to their ECOG PS into 2 groups: PS 0 or 1, or PS 2 or 3.
ePatients were grouped according to their LTBS into 3 groups: LTBS <3, LTBS of 3-9, and LTBS >9.
fNumber of metastases was defined as a continuous variable.
gPatients were grouped according to the presence or absence of liver metastases.
hBilirubin was defined as a continuous variable.
iHemoglobin was defined as a continuous variable. 
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significant impact on quality of life 
and impaired functional status regard-
less. In addition, almost one-third of  
patients did not reach the full dose of 
160 mg, which can alter efficacy. How-
ever, the ReDOS trial (NCT02368886) 
has shown that weekly dose escalation 
during the first cycle, from 80 mg to 
160 mg daily, maintains the effective-
ness (clinical outcomes) of the drug 
and reduces interruptions caused by 
drug-related AEs.27 All of these findings 
demonstrate that the toxicity profile of 
regorafenib is more complex in routine 
clinical practice28 than in phase 3 clin-
ical trials.8,9

Limitations
This study had some limitations. As a 
retrospective analysis, it did not include 
a comparison cohort, and comparisons 
with other trials and studies were in-
direct. Furthermore, other studies have  
included larger sample sizes. Dose den-
sity duration was also not considered in 
the efficacy analysis.

Conclusions
In conclusion, in our study of  
routinely collected data of 90 patients 
with mCRC, treatment with rego-
rafenib was associated with OS out-
comes similar to those in randomized 
clinical trials and higher than those in 
some observational studies. Patients 
with ECOG PS of 0 or 1, LTBS lower 
than 3, and no liver metastases achieved 
higher OS. Regorafenib has low clinical 
benefit, but our data might be useful in 
identifying patients with mCRC who 
would be among the most likely to ben-
efit from regorafenib treatment. 

ACKNOWLEDGMENTS: 

Statement of Ethics
This study protocol was reviewed and 
approved by the Institutional review board 
(Irb) of La Princesa University Hospital. 
Approval number 4199.The study was granted 
an exemption from requiring written informed 
consent by the Institutional review board (Irb) 

of La Princesa University Hospital because of 
the retrospective character of the study.

Conflict of Interest Statement
The authors have no conflicts of interest  
to declare.

Funding Sources
The authors declare that no funds, grants, 
or other support were received during the 
preparation of this manuscript.

Author Contributions
rebeca mondéjar Solis, berta Hernández 
marin, Alberto morell baladrón, and ramón 
colomer bosch contributed to the study 
conception and design. material preparation 
and data collection were performed by Alberto 
calvo-Garcia, Silvia ruíz-García, Ana beatriz 
Fernández román, Javier Letellez Fernández, 
beatriz candel García, carlos Hernández 
Terciado, raquel De Santiago Álvarez, and 
Patricia Toquero Diez. Analysis was performed 
by maria Pérez Abánades. The first draft of the 
manuscript was written by Alberto calvo-
Garcia and all authors commented on previous 
versions of the manuscript. All authors read 
and approved the final manuscript.

Data Availability Statement
The data sets generated during and/or 
analyzed during the current study are available 
from the corresponding author on request.

AUTHOR AFFILIATIONS:  
1Pharmacy Department, La Princesa University 
Hospital, Diego de León, 62, 28006, madrid, 
Spain. +(34) 915202200. 
2Pharmacy Department, Fuenlabrada 
University Hospital, camino Del molino, 2, 
28942, Fuenlabrada (madrid), Spain. +(34) 
916006000.
3Pharmacy Department, Puerta de Hierro 
University Hospital, calle manuel de Falla, 1, 
28222, majadahonda (madrid), Spain. +(34) 
911916565. 
4Oncology Department, La Princesa University 
Hospital, Diego de León, 62, 28006, madrid, 
Spain. +(34) 915202200. 

CORRESPONDING AUTHOR:  
Alberto calvo-García, PharmG 
Pharmacy Department,  
La Princesa University Hospital 
Diego de León, 62
28006, madrid, Spain 
Tel: +(34)915202200
Fax: +(34)915202235
email: alberto.calvo@salud.madrid.org

REFERENCES
1. Sideris m, Papagrigoriadis S. molecular biomarkers and 
classification models in the evaluation of the prognosis of 
colorectal cancer. Anticancer Res. 2014;34(5):2061-2068.
2. Sung H, Ferlay J, Siegel rL, et al. Global cancer statistics 
2020: GLObOcAN estimates of incidence and mortality 
worldwide for 36 cancers in 185 countries. CA Cancer J 
Clin. 2021;71(3):209-249. doi:10.3322/caac.21660

3. Globocan 2020. Population Fact Sheet: United States 
of America. International Agency for research on cancer; 
2020. Accessed October 2022. https://bit.ly/3TjVZom

4. Globocan 2020. Population Fact Sheet: Spain. 
International Agency for research on cancer; 2020. 
Accessed October 2022. https://bit.ly/3WUdQpd

5. biller LH, Schrag D. Diagnosis and treatment 
of metastatic colorectal cancer: a review. JAMA. 
2021;325(7):669-685. doi:10.1001/jama.2021.0106

6. mross K, Frost A, Steinbild S, et al. A phase I dose-
escalation study of regorafenib (bAY 73-4506), an 
inhibitor of oncogenic, angiogenic, and stromal kinases, 
in patients with advanced solid tumors. Clin Cancer Res. 
2012;18(9):2658-2667. doi:10.1158/1078-0432.ccr-
11-1900

7. Food and Drug Administration. Stivarga prescribing 
information. bayer (AG); 2013. Accessed October 2022. 
https://bit.ly/3DTkc5X

8. Grothey A, Van cutsem e, Sobrero A, et al; cOrrecT 
Study Group. regorafenib monotherapy for previously 
treated metastatic colorectal cancer (cOrrecT): an 
international, multicentre, randomised, placebo-controlled, 
phase 3 trial. Lancet. 2013;381(9863):303-312. 
doi:10.1016/S0140-6736(12)61900-X

9. Li J, Qin S, Xu r, et al; cONcUr Investigators. 
regorafenib plus best supportive care versus placebo 
plus best supportive care in Asian patients with previously 
treated metastatic colorectal cancer (cONcUr): a 
randomised, double-blind, placebo-controlled, phase 3 
trial. Lancet Oncol. 2015;16(6):619-629. doi:10.1016/
S1470-2045(15)70156-7

10. eSmO-mcbS: eSmO-magnitude of clinical benefit 
Scale. european Society for medical Oncology; 2020. 
Accessed April 2021. https://bit.ly/3Dcjtrz

11. Common Terminology Criteria for Adverse Events 
(CTCAE), version 5.0. U.S. Department of Health and 
Human Services; November 27, 2017. Accessed April 
2021. https://bit.ly/3A61ebf

12. ecOG Performance Status Scale. ecOG-AcrIN 
cancer research Group. Accessed April 2021. https://
bit.ly/3Dc3mtK

13. Sasaki K, morioka D, conci S, et al. The Tumor burden 
Score: a new “metro-ticket” prognostic tool for colorectal 
liver metastases based on tumor size and number of 
tumors. Ann Surg. 2018;267(1):132-141. doi:10.1097/
SLA.0000000000002064

14. Alawawdeh A, Price T, Karapetis c, et al. regorafenib 
outcomes from the population based South Australian 
metastatic colorectal cancer registry. Asia Pac J Clin 
Oncol. 2022;18(4):428-433. doi:10.1111/ajco.13672

15. Lam K-O, Lee K-c, chiu J, et al. The real-world use 
of regorafenib for metastatic colorectal cancer: multicentre 
analysis of treatment pattern and outcomes in Hong Kong. 
Postgrad Med J. 2017;93(1101):395-400. doi:10.1136/
postgradmedj-2016-134547

16. Gotfrit J, Vickers m, Sud S, et al. real-life treatment 
of metastatic colorectal cancer with regorafenib: a 
single-centre review. Curr Oncol. 2017;24(4):234-239. 
doi:10.3747/co.24.3562

For full reference list, visit 
cancernetwork.com/CRC_12.22

ORIGINAL RESEARCH     cOLOrecTAL cANcer


