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Introduction
Colorectal cancer (CRC) is the third most common cancer 
in the world and the fourth leading cause of cancer death.1 
In France, 42,000 patients are newly diagnosed with CRC 
each year.2 Metastasis often occurs in patients with CRC, 
and the liver is the most frequent site: 10%–25% of patients 
have hepatic metastases at diagnosis, and 20% of patients 
initially diagnosed with a localized CRC will subsequently 
develop liver lesions.3–5 For metastatic or unresectable 
CRC, standard first- and second-line treatments involve a 

combination of cytotoxic chemotherapies (eg, 5-fluorouracil, 
oxaliplatin, and irinotecan)6,7 and molecular targeted 
agents (eg,  bevacizumab, aflibercept, cetuximab, and pani-
tumumab),8–11 which can help to improve survival. These 
combinations have improved the progression-free survival and 
overall survival (OS), with a steady increase in median survival 
in the last two decades reaching to approximately 30 months 
in more recent trials.12,13 However, many patients see their 
disease progress after the guideline-recommended standard 
regimens, while maintaining a good performance status. 
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Abstract
Background: Regorafenib is an orally administered multikinase inhibitor that has been approved for patients with chemotherapy-refractory 
metastatic colorectal cancer (mCRC). Even though regorafenib significantly improved survival in two international phase 3 trials (CORRECT and CON-
CUR), a high rate of treatment-related toxic effects and dose modifications were observed with a modest benefit. The aim of this study was to provide 
information concerning the efficacy, safety, and cost of regorafenib in patients with mCRC in clinical practice.
Material and methods: We retrospectively reviewed patients treated with regorafenib monotherapy for unresectable mCRC in five Franche-
Comté cancer hospitals (France). The primary end point was overall survival. Secondary end points were safety and descriptive cost analyses of patients 
treated with regorafenib in clinical practice. Another aim of this study was to assess the impact of regorafenib prescription on the risk of hospitalization in 
real-life practice.
Results: From January 2014 to August 2014, 29 consecutive patients were enrolled. Patients were heavily pretreated and were refractory to standard 
chemotherapies. The primary tumor sites were the colon and the rectum for 55% and 45% of patients, respectively. Fifteen patients (51%) harbored an RAS 
mutation. Eastern Cooperative Oncology Group – Performance Status (PS) was 0–1 for 86% of patients and 2 for 14% of patients. Nineteen patients (66%) 
initially received reduced doses of 120 or 80 mg/day. The median duration of treatment was 2.5 months (range, 0.13–11.4 months). Treatment-related 
adverse events occurred in 86% of patients. The most frequent adverse events of any grade were fatigue (35%), diarrhea (20%), and hand–foot skin reaction 
(20%). Grade 3 or 4 treatment-related adverse events occurred in 10 patients (35%). Three patients (10%) were admitted to hospital due to drug-related 
severe adverse events. The mean cost of patient management with regorafenib for the duration of treatment was 9908 ± 8191€, and median cost was 7917€ 
(Interquartile range (IQR) 4469-13,042). The median overall survival was six months (95% confidence interval, five to eight months).
Conclusions: The safety and efficacy of regorafenib in heavily pretreated mCRC patients was comparable, in our study, to prospective and retrospec-
tive trials. Toxic effects were mostly manageable in an outpatient setting. Regorafenib itself represented the most important (93%) part of supported costs. 
Even though most side effects were manageable in an outpatient setting, severe adverse events occurred from hospitalization in 10% of patients. These 
data should be confirmed in a larger real-life-based cohort. Identification of predictive biomarkers is needed for mCRC patient selection for regorafenib 
treatment.

Keywords: metastatic colorectal cancer, regorafenib, cost, efficacy, safety

Citation: Calcagno et al. Efficacy, Safety and Cost of Regorafenib in Patients with 
Metastatic Colorectal Cancer in French Clinical Practice. Clinical Medicine Insights: 
Oncology 2016:10 59–66 doi: 10.4137/CMO.S38335.

TYPE: Original Research 

Received: February 22, 2016. ReSubmitted: April 21, 2016. Accepted for 
publication: April 23, 2016.

Academic editor: William Chi-shing Cho, Editor in Chief

Peer Review: Six peer reviewers contributed to the peer review report. Reviewers’ 
reports totaled 1,098 words, excluding any confidential comments to the academic editor.

Funding: Authors disclose no external funding sources.

Competing Interests: Authors disclose no potential conflicts of interest.

Correspondence: fabien.calcagno@gmail.com

Copyright: © the authors, publisher and licensee Libertas Academica Limited. This is 
an open-access article distributed under the terms of the Creative Commons CC-BY-NC 
3.0 License.

�Paper subject to independent expert blind peer review. All editorial decisions made 
by independent academic editor. Upon submission manuscript was subject to anti-
plagiarism scanning. Prior to publication all authors have given signed confirmation of 
agreement to article publication and compliance with all applicable ethical and legal 
requirements, including the accuracy of author and contributor information, disclosure of 
competing interests and funding sources, compliance with ethical requirements relating 
to human and animal study participants, and compliance with any copyright requirements 
of third parties. This journal is a member of the Committee on Publication Ethics (COPE). 
Provenance: the authors were invited to submit this paper.

�Published by Libertas Academica. Learn more about this journal.

http://www.la-press.com/journal-clinical-medicine-insights-oncology-j42
http://www.la-press.com
http://dx.doi.org/10.4137/CMO.S38335
mailto:fabien.calcagno@gmail.com
http://www.la-press.com
http://www.la-press.com/journal-clinical-medicine-insights-oncology-j42


Author Proof Copy

Calcagno et al

60 Clinical Medicine Insights: Oncology 2016:10

Regorafenib, an oral multikinase inhibitor, which targets 
angiogenic, stromal, and oncogenic receptor tyrosine kinases, 
is approved for the treatment of these metastatic colorectal 
cancer (mCRC) patients previously treated with fluoropy-
rimidine-, oxaliplatin-, and irinotecan-based chemotherapy, 
anti-vascular endothelial growth factor (VEGF) therapy, and 
an anti-epidermal growth factor receptor (EGFR) therapy in 
KRAS wild-type patients.14

The CORRECT randomized clinical trial, a multina-
tional, multicenter, randomized, placebo-controlled, phase 3 
trial, improved the median OS in the regorafenib group, 
6.4 months, versus 5.0 months (HR, 0.77; 95% confidence 
interval [CI], 0.64–0.94, one-sided P  =  0.0052).15 This 
impact of regorafenib for OS improvement was also dem-
onstrated in a second multinational multicenter randomized 
phase 3 trial, named CONCUR, conducted in 204  Asian 
patients. A significant prolonged OS value was observed 
with regorafenib treatment, in comparison to the placebo 
(HR, 0.55; 95% CI, 0.44–0.77, one-sided P , 0.001), with a 
median OS of 8.8 months in the regorafenib-treated group 
versus 6.3 months in the placebo group.16 However, grade 
3 or 4 treatment-related adverse events occurred in 54% of 
the patients assigned to regorafenib treatment in the CON-
CUR and CORRECT trials. It is important to assess the 
potential clinical benefit of regorafenib while taking into 
consideration the clinical impact of its toxicities. Particu-
larly, the impact of such toxicities on the hospitalization 
rate should be reported in order to provide more evidence 
that regorafenib is a treatment option compatible with 
home maintenance of these patients with advanced disease. 
Therefore, the aim of this study was to provide real-life 
information on regorafenib efficacy, safety, and cost in a 
cohort of mCRC patients treated within the regional insti-
tute of Franche-Comté.

Methods
We retrospectively reviewed the patients treated with rego-
rafenib monotherapy for unresectable mCRC in the five 
Franche-Comté cancer centers (France) from January 2014 to 
August 2014. They received regorafenib monotherapy as sal-
vage treatment. Eligible patients had histologically confirmed 
adenocarcinoma of the colon or rectum, with measurable or 
nonmeasurable metastatic disease. Patients were selected using 
the BPC® software database (IRFC, Federative Regional Can-
cer Institute of Franche-Comté, France), a computerized physi-
cian order entry system. This software is able to track injectable 
and oral chemotherapy and targeted therapy prescriptions, 
based on the tumor type. Baseline demographics, clinical his-
tory, laboratory findings, treatments, and economic data were 
retrospectively collected according to the medical records and 
BPC® software. This work was approved by the regional oncol-
ogy network Oncolie in the IRFC. All patients provided writ-
ten informed consent with authorization to collect clinical data 
retrospectively for research in IRFC.

Assessments
Efficacy. OS was defined as the time from initiation 

of regorafenib therapy to death from any cause or to last 
follow-up for survivors. Patients alive on August 31, 2015, 
were censored.

Imaging assessments of treatment efficacy were per-
formed according to the metastatic sites by bone scan, com-
puterized tomography, or magnetic resonance imaging. 
We assessed tumor response and progression for metastatic 
disease according to Response Evaluation Criteria in Solid 
Tumor (RECIST), version 1.1.17 Progression-free survival 
was not evaluated due to heterogeneous radiologic assessment 
in clinical practice.

Drug exposition and safety. Patients received rego-
rafenib 160 mg orally once daily (or reduced doses of 120 or 
80 mg/day) in accordance with the treating oncologist’s evalu-
ation and prescribing recommendation, until disease progres-
sion, unacceptable toxic effects, or death. Patients had safety 
assessments by the oncologist at each visit, every month, 
including adverse events, laboratory changes, and vital signs 
(blood pressure). Adverse events were assessed and graded 
according to the National Cancer Institute Common Toxicity 
Criteria 4.01.

Economic evaluation. The analysis was performed 
from a health-care payer perspective. Only direct medical 
cost was computed from the start of treatment until the 
progression or death of patient. They included: medication 
(regorafenib, for adverse events), hospitalization (serious 
adverse event management, follow-up), inpatient and out-
patient consultations, and transportation. Neither minor 
costs and cost considered to be independent of the treat-
ment arm were taken into account nor were indirect medi-
cal and intangible costs. Costs are expressed in Euros (€) 
(reference year 2016, and 1€  =  1.12 USD). Each cost was 
calculated using the official tariff (for example, for each hos-
pitalization, the national health insurance provider’s tariffs 
for diagnosis-related group medical consultation = 28€). In 
France, a pill of regorafenib 40 mg costs around 31€, so a 
box for monthly treatment with 84 pills of regorafenib at 
40 mg costs around 2600€ VAT.

Statistical analysis. SAS 9.4® software (SAS Institute 
Inc.) was used for data analysis. Continuous variables are 
described by mean  ± standard deviation (SD) and median 
(ranges). Qualitative variables are described by the size and 
percent rate. Median OS with its 95% CI and OS were calcu-
lated using the Kaplan–Meier method.

Results
Patient characteristics. Between January 2014 and 

August 2014, 29 patients were enrolled from the five Franche-
Comté cancer centers (France). Patients received at least 
one-week regorafenib, and previous lines included standard 
chemotherapy (5-fluoropyrimidine, oxaliplatin, and irinotecan) 
with or without targeted therapy (anti-VEGF or anti-EGFR). 
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and PS was 2 for 14% of patients. The most frequent metastatic 
sites were the liver (65%) and the lungs (27%). Patients were 
heavily pretreated and were refractory to standard chemo-
therapies. The median number of previous palliative systemic 
chemotherapies was 3 (Table 1).

Treatment exposition. Ten patients (34%) received once 
daily oral doses of regorafenib at the initial dose recommen-
dation of 160 mg. Seventeen patients (59%) received an ini-
tially reduced dose of 120 mg/day. Table 2 lists the number 
of patients receiving regorafenib at each dose level initiation 
and the treatment outcomes. Among the 17 patients who 
received 120 mg/day at initiation, regorafenib was increased 
to 160 mg/day in 6 patients (35%), and maintained at 120 mg/
day in 6 patients (35%). Dose modifications were performed 
in overall 15 patients (51%), including a dose reduction in 
9 patients (31%). The median duration of treatment was 
2.5 months (range, 0.13–11.4 months). Reasons for discontin-
uation of regorafenib were disease progression (n = 23; 79%) 
and treatment-related adverse events (n = 6; 21%).

Efficacy. Twenty-seven patients were evaluable for 
response (Table 2). Best responses included stable disease in 
seven patients (24%). Twenty patients (69%) had progressive 
disease as best response. No patient achieved partial or com-
plete responses. All 29 patients were included in the survival 
analysis on an intent-to-treat basis. OS Kaplan–Meier esti-
mates analysis is described in Figure 1. The median OS was 
six months (95% CI, five to eight months).

Safety. Table 3 shows treatment-related adverse events 
that occurred in 86% of patients. Most adverse events 
occurred early in the course of treatment (during cycles 1–2, 
data not shown). The most frequent adverse events of any 
grade were fatigue (35%), diarrhea (20%), and hand–foot 
skin reaction (20%). Grade 3 or 4 treatment-related adverse 
events occurred in 10 patients (35%). The most frequent 
laboratory abnormalities were thrombocytopenia (17%), 

Table 1. Baseline patient characteristics.

Number of patients n (%) 
29 (100)

Characteristic at diagnosis

Primary site of disease

  Colon 16 (55)

  Rectum 13 (45)

Disease status

 S ynchronous 15 (51)

  Metachronous 14 (49)

KRAS mutation

 Y es 15 (51)

 N o 14 (49)

Characteristic at baseline regorafenib

  Age, year, median (range) 68 (40–83) 

 E COG performance status, n (%)

  0 7 (24)

  1 18 (62)

  2 4 (14)

Site of metastasis

 L iver 21 (72)

 L ung 19(65)

 L ymph Nodes 8 (27)

  Peritoneal 6 (21)

  Other 8 (27)

No of previous palliative systemic anticancer therapies

  ,3 6 (21)

  3 12 (41)

  4 8 (28)

  5 3 (10)

Previous Bevacizumab treatment

 Y es  26 (90)

 N o  3 (10)

Previous anti-EGFR treatment

 Y es  14 (51)

 N o  15 (49)

Abbreviations: No, number; ECOG, Eastern Cooperative Oncology Group; 
EGFR, epithelial growth factor receptor.

Baseline patient characteristics are summarized in Table  1. 
The primary tumor site was the colon and the rectum in 55% 
and 45% of patients, respectively. Half of the patients had syn-
chronous metastatic disease. Fifteen patients (51%) harbored 
a KRAS mutation. Bevacizumab, an anti-VEGF treatment, 
was previously administered in 26 patients (90%). All KRAS 
wild-type patients (n  =  14, 49%) received anti-EGFR tar-
geted therapy associated with systemic chemotherapies. The 
median patient age at initiation of regorafenib was 68 years 
(range, 40–83 years). Eastern Cooperative Oncology Group – 
Performance Status (ECOG-PS) was 0–1 for 86% of patients, 

Table 2. Dose levels, treatment duration, and outcomes.

Initial dose of regorafenib, mg/day n (%)

160 10 (34)

120 17 (59)

80 2 (7)

Dose modifications, n (%) 15 (51)

Dose reductions, n (%) 9 (31)

Median duration of treatment, months (range) 2.5 (0,13–11,4)

Reasons for stop, n (%)

Progression 23 (79)

Toxicity 6 (21)

Best response n* (%)  

Stable disease 7 (24)

Progression disease 20 (69)

Note: *Missing data.
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neutropenia (10%), and anemia (3.5%). Three patients (10%) 
were admitted to hospital due to drug-related severe adverse 
events. One of them presented Stevens–Johnson syndrome/
toxic epidermal necrolysis, one week after regorafenib intro-
duction at 120  mg/day, and the patient was hospitalized 
seven days. Another patient presented a heart failure five 
days after introduction of regorafenib at 160 mg/day and was 
hospitalized for eight days. Finally, the last patient presented 
bleeding in the neck region (patient previously treated by sur-
gery and radiotherapy for head and neck cancer). He started 
160 mg/day of regorafenib four months before, and he had 
to be hospitalized for several days. There was no treatment-
related death.

Economic evaluation. The overall mean and median cost 
for treating one patient with regorafenib was 9908 ± 8191€, 
and 7917€ (IQR 4469–13,042), respectively, for the duration 
of treatment (median time of 2.5 months). The price of the 
drug represented the most important (93%) part of cost-related 
treatment (Fig. 2). Three patients required a supplement for 
a hospital stay due to severe adverse events, amounting to a 
mean cost of 256 ±  859€ by patients. Costs for hospitaliza-
tions, blood tests (177€ [IQR 133–266]), medical transporta-
tion (193€ [IQR 157–382]), and medical consultations (112€ 
[IQR 84–140]) represented 7% of the overall cost.

Discussion
Regorafenib offers a new potential line of therapy for patients 
with mCRC that progresses after all approved standard  
therapies. However, use of regorafenib requires careful 

monitoring, for the management of schedule dosing and 
toxicities. This study investigated treatment efficacy, safety, 
and cost of regorafenib in clinical practice. Our patients had 
been heavily pretreated and had failed to standard therapies 
containing 5-FU, oxaliplatin, and irinotecan. They received 
either anti-VEGF or anti-EGFR agents. However, a por-
tion of these patients still maintained good performance sta-
tus and had few additional treatment options. In this setting, 

Median OS: 6 months [95% CI 5–8]
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Figure 1. OS Kaplan–Meier estimates analysis.
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Figure 2. Descriptive cost analysis of patient treated with regorafenib for 
mCRC in France (data presented in percent and mean cost in euro).
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regorafenib is a standard-care option for treatment-refractory 
mCRC. However, clinical benefit appears modest, with 
median OS increased by six weeks compared to placebo 
(CORRECT, CONCUR). Therefore, though regorafenib 
has shown a statistically significant clinical benefit, the safety, 
cost, and effectiveness need to be evaluated in clinical prac-
tice. In our study, the median OS was six months, in con-
cordance with CORRECT trial. In CONCUR trial (Asian 
population), the median OS was higher (8.8 months), possibly 
due to a better OS in the subgroup of patients (40%) who did 
not receive prior anti-VEGF or anti-EGFR target therapy. 
In fact, OS was higher (median OS 9.7 months) in patients 
who did not receive any prior targeted therapy than in patients 
who received at least one prior targeted drug (median OS 
7.4 months). Progression-free survival was not assessed in our 
study because, in clinical practice, we identified an important 
heterogeneity in the timing of radiologic assessment, lead-
ing to potential bias. No objective response was observed in 
our cohort, in concordance with the pivotal CORRECT trial 
(1%). The best response was stable disease and concerned a 
limited number of patients (26%). The apparent lower disease 
control rate compared to phase 3 trials might be explained by 
the fact that patients were heavily pretreated, and radiologi-
cal assessment was usually performed $2 months from treat-
ment initiation, compared to 6 weeks in CORRECT and 
CONCUR trials.

The safety profile of regorafenib is consistent with an 
important occurrence of adverse events. In the CORRECT 

and CONCUR trial, grade 3 or 4 treatment-related adverse 
events occurred in 54% of patients assigned to the regorafenib 
group and the dose was reduced in 38% of patients. In these piv-
otal trials, the most frequent adverse events of grade 3 or higher 
related to regorafenib were hand–foot skin reaction (12%–32%), 
fatigue (3%–11%), diarrhea (1%–8%), and hypertension (7%–
12%; Table 4). In our study, we reported 50% fewer grade 3 
or 4 treatment-related adverse events (24%) than in the phase 
3 trials. Even though this could be secondary to our clinical 
practice with two-thirds of the patients starting at lower than 
160 mg/day dose and only 31% needs dose reduction compared 
to about 70% in the CORRECT and CONCUR trials, we 
cannot exclude missing toxicity data, and no dose recommenda-
tion can be drawn from this study. However, the starting dose 
is relevant and is currently being studied in the phase II Rego-
rafenib Dose Optimization Study (ReDOS, NCT02368886) 
in the United States.

Since most severe toxicities occur early after regorafenib 
exposure, close monitoring should be required from the begin-
ning of the treatment to adapt regorafenib dose and manage 
most common and severe adverse events.18,19

Our study has several limitations related to its ret-
rospective nature. Quality of life related to health evalua-
tion was not available, and toxicity data recovery may not 
be exhaustive. At the moment, a prospective observational 
cohort study (CORRELATE) is being conducted in routine 
clinical practice settings to evaluate the safety and effective-
ness of regorafenib in patients with mCRC. Another aim of 

Table 3. Treatment-related adverse events.

Toxicity type Any grade (G) Grade #2 Grade 3 Grade 4

Any event n(%) 25 (86) 13 (45) 7 (24) 3* (10)

Clinical adverse events

Fatigue 10 (35) 9 (31) 1 (3,5)

Diarrhea 6 (20) 6 (20)

Hand foot syndrome 6 (20) 4 (14) 2 (7)

Rash 5 (17) 3 (10) 1 (3,5) 1*(3,5)

Anorexia 4 (14) 4 (14)

Oral mucositis 4 (14) 4 (14)

Muscle pain 3 (10) 3 (10)

Abdominal pain 3 (10) 3 (10)

Voice changes 3 (10) 3 (10)

Bleed 2 (7,0) 1 (3,5) 1*(3,5)

Nausea/Vomiting 1 (3,5) 1 (3,5)

Hypertension 1 (3,5) 1 (3,5)

Heart failure 1 (3,5) 1*(3,5)

Laboratory abnormalities

Thrombocytopenia 5 (17) 3 (10) 2 (7,0)

Neutropenia 3 (10) 2 (7,0) 1 (3,5)

Anemia 1 (3,5) 1 (3,5)

Note: *Hospitalization due to severe adverse events.
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the CORRELATE study is to depict health-care resources 
and health-related quality of life (HRQoL), associated with 
the management of adverse events due to regorafenib in the 
real-world setting.20 The results of our analysis suggest that 
regorafenib monotherapy in our clinical practice presented 
similar efficacy and safety to those reported in the prospec-
tive CORRECT study and retrospective trials (Table 4). The 
hospitalization rate induced by regorafenib prescription has 
not been reported so far. The 10% of hospitalizations required 
to manage severe adverse events is to be taken into account, 
and supportive care to carefully monitor patients’ tolerance 
might be considered.

In our study, the price of the drug itself accounts for 
most of the cost estimate of regorafenib outpatient man-
agement (93%). Other health-care costs for management 
of patients treated by regorafenib, such as medical trans-
portation, blood tests, medical examinations, or adverse 
event management, are small (7%). Health-care costs have 
been dramatically increased by the number of new targets 
for cancer therapies. Standard combination of chemother-
apies in mCRC is associated with good clinical effective-
ness at a favorable cost.21 We performed a descriptive cost 
analysis, but a full economic evaluation with cost-effec-
tiveness analysis and cost–utility analysis is required. Eco-
nomic evaluation is the comparative analysis of alternative 
courses of action in terms of both their costs and conse-
quences. Recently, Goldstein et  al.22 developed a Markov 
model to compare the cost-effectiveness of regorafenib 
compared with placebo in third-line treatment of mCRC. 
The use of regorafenib provides, in the USA, an additional 
0.04 QALYs (or 0.13 life years) at a cost of $40,000 for an 
incremental cost-effectiveness ratio (ICER)  .$550,000 
per QALY. They concluded that regorafenib provides 
minimal incremental benefit at high incremental cost per 
QALY, and the cost-effectiveness of regorafenib could be 
improved by reduced pricing. In comparison, the treat-
ment with bevacizumab, cetuximab, and panitumumab 
is not mainly considered to be cost-effective, with an 
ICER  .$100,000.21,23,24 These data provide a reference 
point of value of regimens for mCRC, but the compari-
son of cost data remains difficult because of the different 
health systems and variations among countries (geographic 
transferability of economic evaluation).25

However, given that regorafenib is associated with sig-
nificant adverse events with a modest incremental benefit at 
significant cost, the value of this treatment remains debat-
able. Hence, regorafenib should be prescribed with caution 
and patients should be carefully selected by physicians before 
starting. About one-fourth of patients seem to obtain clinical 
benefit from regorafenib treatment. New strategies are needed 
in patient selection for regorafenib treatment in heavily pre-
treated mCRC patients. Maybe the identification of predictive 
biomarkers can help to better tailor this therapy to the tar-
geted population. Unfortunately, recent data reported on the 

analysis of circulating DNA and protein biomarkers did not 
identify any prognostic or predictive biomarkers that can be 
used in current clinical practice to predict the clinical activity 
of regorafenib.26

Conclusion
The safety and efficacy of regorafenib in heavily pretreated 
mCRC patients was comparable in our study to the pivotal 
CORRECT trial and retrospective trials. Toxic effects were 
mostly manageable in an outpatient setting, even though 10% 
of patients required hospitalization to manage serious adverse 
events. Given that regorafenib is an outpatient treatment and 
the drug itself represents the most important (93%) part of 
supported cost, a decrease in the drug’s price could improve 
the cost-effectiveness of regorafenib.
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