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Abstract. – OBJECTIVE: In the treatment of 
metastatic colorectal cancer (mCRC), there is a 
need for a treatment option in patients who have 
received regorafenib (RGR) therapy and pro-
gressed, especially in patients fit enough to re-
ceive a new therapy. We aimed to compare the 
role of rechallenge chemotherapy (RCH CTx) 
with best supportive care (BSC) in mCRC pa-
tients after standard CTx and subsequent RGR 
treatment in terms of survival benefit.

PATIENTS AND METHODS: Patients with pro-
gressive mCRC who received at least one month 
of subsequent RGR therapy after standard CTx 
treatments were included in the study. Patients 
were divided into two groups: receiving RCH 
CTx or BSC (without antitumoural therapy) after 
RGR failure. There were 26 patients in the RCH 
CTx group and 30 patients in the BSC group. 
The RCH CTx and BSC groups were compared 
for demographic and clinical features, laborato-
ry parameters, and survival rates.

RESULTS: After the RGR failure, the median 
overall survival (OS) for the RCH CTx (n = 26) 
and BSC (n = 30) groups were 7.5 (95% CI, 6.3-
8.7) months and 1.2 (95% CI, 0.9-1.5) months, re-
spectively (p < 0.001). The median OS was 7.5 
(95% CI, 6.3-8.7) months for the RCH CTx (n = 
26) and 1.4 (95% CI, 0.3-2.4) months for the BSC 
(n = 14) groups when only the patients with an 
Eastern Cooperative Oncology Group Perfor-
mance Status (ECOG PS) ≤ 2 at progression with 
RGR treatment were compared, respectively (p 
< 0.001).

CONCLUSIONS: After the RGR failure, mCRC 
patients, especially those with a better ECOG-
PS (≤ 2) and adequate organ function, should 
be considered candidates for RCH CTx instead 
of BSC.
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mCRC: Metastatic colorectal cancer; EGFR: Epithe-
lial growth factor receptor; VEGF: Vascular endo-
thelial growth factor; RGR: Regorafenib; RCH CTx: 

Rechallenge chemotherapy; BSC: Best supportive 
care; ECOG PS: Eastern Cooperative Oncology Group 
Performance Status; CTC-AE: Common Terminology 
Criteria for Adverse Events; LDH: Lactate dehydro-
genase; CEA: Carcinoembryonic antigen; CA 19-9: 
Cancer antigen 19-9; KRAS: Kirsten Rat Sarcoma 
viral oncogene homolog; NRAS: neuroblastoma RAS 
viral oncogene homolog; BRAF: v-raf murine sarcoma 
viral oncogene homolog B; WT: Wild-type; PFS: Pro-
gression-free survival; TTP: Time to progression; OS: 
Overall survival.

Introduction

Colorectal cancer is the fourth most common 
cancer and constitutes approximately 9% of 
cancer-related deaths1. Despite novel treatment 
approaches in the systemic treatment of meta-
static colorectal cancer (mCRC) in recent years, 
it is still an incurable disease with a five-year 
overall survival of 14%1. Systemic treatment 
options such as 5-fluorouracil (5FU)-based 
chemotherapy (CTx) (5-fluorouracil, folinic ac-
id, capecitabine, oxaliplatin, and irinotecan 
combinations) and targeted therapies (anti-ep-
ithelial growth factor receptor [EGFR] or an-
ti-vascular endothelial growth factor [VEGF] 
agents) form the basis of systemic treatment in 
mCRC with an overall survival (OS) of more 
than 30 months2-5.

Regorafenib (RGR) is a small molecule mul-
tikinase inhibitor targeting some angiogenic 
and stromal factors, mainly VEGF. In phase III, 
CORRECT and CONCUR trials and salvage 
therapy with RGR showed an OS benefit over pla-
cebo in the patients diagnosed with progressive 
mCRC after standard therapies6,7. Thus, RGR has 
become one of the standard treatment options in 
heavily pretreated patients. Furthermore, RGR 
may have a chemosensitizing effect since it has 
been shown that some patients may respond to 
CTx after RGR despite progressive disease with 
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previous CTx regimens8. Under current treatment 
guidelines, there is no standard treatment option 
after RGR in progressive mCRC9,10. Therefore, 
the need for any treatment option is evident in 
patients who have received all standard treatment 
options, especially for those who are fit enough 
to tolerate a subsequent treatment line with suffi-
cient organ function.

In our study, we aimed to compare the role of 
rechallenge (RCH) CTx consisting of the chemo-
therapeutics in previous treatment lines with best 
supportive care (BSC) in mCRC patients after 
standard CTx and subsequent RGR in terms of 
survival benefit.

Patients and Methods

Patients
There were 92 patients diagnosed with 

mCRC between July 2010 and March 2020 that 
received RGR after standard CTx lines at the 
University of Health Sciences Dr. Abdurrah-
man Yurtaslan Ankara Oncology Training and 
Research Hospital that were evaluated retro-
spectively. All patients had a histopathologi-
cally-confirmed diagnosis of adenocarcinoma. 
Patients who received at least one cycle of 
subsequent RGR therapy after standard treat-
ments (CTx with or without targeted agents) 
and progressed with RGR were included in the 
study. Those who had received RGR treatment 
for less than one month (i.e., discontinuation of 
RGR due to treatment intolerance, Eastern Co-
operative Oncology Group Performance Status 
[ECOG PS] deterioration, toxicity, liver, and 
kidney function deterioration) were excluded 
from the study. The patients who were lost to 
follow-up or had insufficient medical records 
were also excluded. The patients eligible for 
the study were subgrouped into RCH CTx and 
BSC groups. The RCH CTx group included the 
patients who received at least one of the che-
motherapeutic agents they had received in the 
previous lines, while the BSC group included 
those who received the best supportive care 
without any antineoplastic agent.

Methods
Patient characteristics, ECOG PS values, 

pathological features, treatment responses, treat-
ment toxicities, dose reduction rates, and labora-
tory parameters (serum albumin, LDH, CEA, 
CA 19-9) at progression with RGR treatment 

were obtained by reviewing the medical records. 
Treatment-related toxicities were assessed ac-
cording to the Common Terminology Criteria 
for Adverse Events (CTC-AE) version 4.0; grade 
III-IV toxicities were recorded. Progression-free 
survival (PFS) for RGR and RCH CTx was cal-
culated as the time from treatment initiation to 
the time of progression. The time from the day 
of diagnosis of metastatic disease to progression 
with RGR treatment was calculated as the time 
to progression (TTP). OS was calculated as the 
time from the diagnosis of metastatic disease to 
death or the last day the patient was known to be 
alive. Overall survival after RGR (OS-AR) was 
calculated as the time elapsed from progression 
with RGR to death or the last day known to be 
alive. We compared the RCH CTx and BSC 
groups for demographic and clinical features, 
laboratory parameters, and survival rates (PFS, 
TTP, OS). 

The study was conducted after approval by the 
local Ethics Committee. 

Statistical Analysis
Descriptive statistics were used to show the 

distribution of the main characteristics of the 
population. The groups’ differences in categori-
cal and ordinal parameters were evaluated using 
chi-square and Mann-Whitney U-tests, respec-
tively. Survival rates were estimated using the 
Kaplan-Meier method, and the groups were com-
pared using the log-rank test for differences in 
survival. Statistical analysis was performed using 
SPSS software (SPSS for Windows, version 24.0, 
SPSS Inc., Chicago, IL, USA). All statistical tests 
were two-sided, and a p-value of < 0.05 was con-
sidered statistically significant.

Results

There were 92 mCRC patients that received 
RGR treatment after the frontline therapies (CTx 
with or without targeted agents). 18 (19.6%) pa-
tients were excluded since they received the RGR 
treatment for less than one month. Of the 74 
(80.4%) patients who received RGR treatment 
for at least one month, 5 (5.4%) discontinued fol-
low-up, 5 (5.4%) were currently receiving RGR, 
and 8 (8.7%) patients with insufficient medical 
data were excluded from the study. 56 (60.9%) pa-
tients with a progressive disease with at least one 
month of RGR treatment and sufficient medical 
data were eligible for the study. 
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Patients
There were 56 patients with a median age of 

59.4 (31.1-75.0) years included in the study, 22 
(39.3%) female and 34 (60.7%) males. The medi-
an follow-up period was 33.1 (6.8-88.7) months. 
There were 47 (83.9%) patients diagnosed with 
a left-sided tumour. The rates for the wild type 
(WT), mutant, and unknown mutation status 
were 60.7% (n = 34), 37.5% (n = 21), and 1.8% (n 
= 1) for the KRAS mutation and 55.4% (n = 32), 
3.6% (n=2), and 41.1% (n = 23) for the NRAS, 
respectively. No patients had a BRAF mutation. 
Of the patients who progressed with RGR treat-
ment, 26 (46.4%) patients received RCH CTx, 
and 30 (53.6%) patients were followed up with 
BSC. The patients in both groups were similar in 
terms of demographic features (age and gender) 
and tumour characteristics (tumour localization, 
metastasis-related features, the proportions of 
patients with KRAS-WT, NRAS-WT, BRAF-WT 
tumours, and treatment responses to RGR). The 
groups had no difference in TTP. The rate of pa-
tients with better ECOG PS (≤ 2) was significant-
ly higher in the RCH group (100% vs. 46.7%, p < 
0.001). However, when we compared the patients 
with ECOG-PS (≤ 2) at progression with RGR 
treatment, we found that the patients in RCH CTx 
had a longer OS after progression with RGR (p < 
0.001). The BSC group patients had significantly 
lower serum albumin levels and higher CEA and 
CA 19-9 levels than the RCH CTx group at the 
time of progression with RGR treatment (p = 
0.013, p = 0.037, and p = 0.023, respectively). The 
comparison of patient and tumour characteristics 
are shown in Table I.

Rechallenge Chemotherapy 
(RCH-CTx)-Associated Features

There were 3 (11.5%), 22 (84.6%), and 1 (3.8%) 
patients in the RCH CTx group (n = 26) who 
received RCH CTx at the third, fourth, and fifth 
lines, respectively. There were 16 (61.5%) patients 
that received FOLFIRI (a combination of 5-fluo-
rouracil, folinic acid, and irinotecan) or irinotec-
an CTx. Stable disease was obtained with RCH 
CTx in 7 (26.9%) patients. None of the patients 
had complete or partial remission. Grade 3-4 tox-
icity was observed in 4 (15.4%) patients, and the 
treatment was discontinued in 2 (7.7%) patients 
due to severe adverse effects. There was no toxic 
death. A chemotherapy dose reduction from 10% 
to 50% was performed in 5 (19.2%) patients. The 
features associated with RCH CTx are shown in 
Table II.

Survival
The median PFS for RGR treatment (n = 56) 

was 3.7 months (95% CI, 3.0-4.3). The median 
PFS for the RCH CTx treatment (n = 26) was 3.7 
months (95% CI, 3.1-4.3).

The median OS for the RCH CTx (n = 26) 
and BSC (n = 30) groups were 40.4 (95% CI, 
33.8-47.0) months and 26.7 (95% CI, 17.4–36.1) 
months, respectively (p = 0.084) (Figure 1A). 
The median OS-AR for the RCH CTx (n = 26) 
and BSC (n = 30) groups was 7.5 (95% CI, 
6.3-8.7) and 1.2 (95% CI, 0.9-1.5) months, re-
spectively (p < 0.001) (Figure 1B). The median 
OS-AR was 7.5 (95% CI, 6.3-8.7) months for 
the RCH CTx (n = 26) and 1.4 (95% CI, 0.3-
2.4) months for the BSC (n = 14) groups when 
only the patients with an ECOG PS of ≤ 2 at 
progression with RGR treatment were com-
pared, respectively (p < 0.001) (Figure 1C). Six 
(42.9%) of the 14 patients who progressed with 
RGR treatment and had an ECOG PS ≤ 2 could 
not receive RCH CTx due to hyperbilirubin-
emia. There were 8 (57.1%) out of 14 patients 
that did not receive RCH CTx due to other 
reasons (physician choice [n = 3, 37.5%], pa-
tient choice [n = 2, 25.0%], intrusive infection 
[n = 2, 25.0%] and urgent operation for kidney 
stones [n = 1, 12.5%]). When we compare these 
patients with those who received RCH CTx, the 
median OS-AR for the RCH CTx (n = 26) and 
BSC (n = 8) groups was 7.5 (95% CI, 6.3-8.7) 
and 2.3 (95% CI, 0.6-4.0) months (p = 0.023), 
respectively (Figure 1D).

Discussion

Under current treatment guidelines, RGR is 
recommended as a subsequent treatment option 
after standard treatment lines in mCRC, and 
there is no standard recommendation after RGR 
failure in this setting9,10. The median OS is around 
three years in mCRC; therefore, there is a need 
for the patients who have progressed after RGR 
therapy and are still candidates due to their good 
ECOG-PS for a new treatment option. Current-
ly, insufficient literature data is matching this 
situation. Rechallenge treatment strategies may 
be considered as an option for mCRC patients, 
especially for those whose treatment options are 
exhausted after standard management. Our study 
evaluated whether RCH CTx with any previous 
chemotherapeutics had an OS benefit over BSC 
after standard lines of treatment for this popula-
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tion. We found that in fit patients (an ECOG PS ≤ 
2), a better OS was obtained with RCH CTx than 
with BSC.

The CORRECT study demonstrated that RGR 
provided approximately 1.5 months of OS benefit 
over placebo for mCRC patients after progres-
sion with standard chemotherapy regimens6. It 
was mentioned that the PFS curve in this study 
indicated the possibility of achieving different 
RGR treatment responses in different patient 
subgroups6. Moreover, 26% of the patients who 
progressed after RGR treatment received an-

other treatment in the next line, although their 
outcomes were not published6. Thus, it can be 
considered that some patients may receive an-
other treatment line after disease progression 
under RGR. It was reported that 83 patients with 
heavily pretreated mCRC might have respond-
ed to treatment with re-administration of oxal-
iplatin-containing CTx, and a time to treatment 
failure of approximately six months11. Kajitani et 
al12 reported stable disease in seven of 13 patients 
with chemorefractory mCRC by re-administra-
tion of previous treatment schemes containing 

Table I. The patient and tumor characteristics after progression with regorafenib (RGR) treatment.

		  RCH CTx	 BSC	 Total	
	 Characteristic	 n = 26 (39.3%)	 n = 30 (60.7%)	 n = 56 (100%)	 p-value

Age, median (IQR)	 57.1 (52.9-64.2)	 59.6 (51.0-65.1)	 59.4 (51.3-64.3)	 0.742
Gender				  
    Male	 19 (73.1%)	 15 (50.0%)	 34 (60.7%)	 0.103
    Female	 7 (26.9%)	 15 (50.0%)	 22 (39.3%)	
ECOG PS				  
    ≤ 2	 26 (100.0%)	 14 (46.7%)	 40 (71.4%)	 < 0.001
    > 2	 0 (0.0%)	 16 (53.3%)	 16 (28.6%)	
Localization				  
    Right	 4 (15.4%)	 5 (16.7%)	 9 (16.1%)	 1.0
    Left	 22 (84.6%)	 25 (83.3%)	 47 (83.9%)	
Metastasis features				  
    Denovo metastatic	 18 (69.2%)	 15 (50.0%)	 33 (58.9%)	 0.176
    Recurrence with metastasis	 8 (30.8%)	 15 (50.0%)	 23 (41.1%)	
    Number, median (range)§	 2 (1-4)	 2 (1-4)	 2 (1-4)	 0.813
    Single Organ	 4 (15.4%)	 5 (16.7%)	 9 (16.1%)	 1.0
    Multi Organ	 22 (84.6%)	 25 (83.3%)	 47 (83.9%)	
KRAS-WT	 17 (65.4%)	 18 (60.0%)	 35 (62.5%)	 0.785
NRAS-WT	 17 (65.4%)	 14 (46.7%)	 31 (55.4%)	 0.187
Pan-RAS-WT	 17 (65.4%)	 16 (53.3%)	 33 (58.9%)	 0.422
BRAF-WT	 13 (50.0%)	 13 (43.3%)	 21 (37.5%)	 0.099
Previous Treatment Agents 				  
    5FU/Capecitabine	 26 (100.0%)	 30 (100.0%)	 56 (100.0%)	
    Oxaliplatin	 23 (88.5%)	 25 (83.3%)	 48 (85.7%)	 0.712
    Irinotecan	 26 (100.0%)	 30 (100.0%)	 56 (100.0%)	
    Cetuximab/Panitumumab	 17 (65.4%)	 16 (53.3%)	 31 (55.4%)	 0.422
    Bevacizumab	 23 (88.5%)	 24 (80.0%)	 47 (83.9%)	 0.481
    Ziv-Aflibercept	 4 (15.4%)	 3 (10.0%)	 7 (12.5%)	 0.693
    Regorafenib	 26 (100.0%)	 30 (100.0%)	 56 (100.0%)	
Laboratory parameters, median (IQR)¶				  
    Albumin (g/dL)	 3.6 (3.0-4.0)	 3.0 (2.6-3.6)	 3.3 (2.8-3.8)	 0.013
    LDH (U/L)	 353 (238-420)	 427 (297-1231)	 359 (251-454)	 0.215
    CEA (µg/L)	 24 (15-288)	 417 (55-1234)	 107 (19-512)	 0.037
    CA 19-9 (U/mL)	 65 (13-434)	 1978 (125-5069)	 148 (29-2371)	 0.023
Response to regorafenib				  
    Clinical Benefit Rate	 8 (30.7%)	 9 (30.0%)	 17 (30.4%)	 1.0
    PD	 17 (69.4%)	 21 (70.0%)	 38 (67.9%)	
Total TTPδ	 30.3 (26.3-34.4)	 25.9 (17.4-33.7)	 29.0 (23.9-34.1)	 0.672

RCH CTx, rechallenge chemotherapy; BCS, best supportive care; ECOG PS, Eastern Cooperative Oncology Group Performance 
Status; §Number of metastatic organs; WT, wild type; ¶Laboratory values at the time of progression with regorafenib treatment; 
LDH, lactate dehydrogenase; CEA, carcinoembryonic antigen; CA, cancer antigen; PD, progressive disease; δSurvival from the 
time of diagnosis of metastatic disease to the time of progression under regorafenib treatment.
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anti-EGFR antibodies in a prospectively designed 
study. They also noted that an anti-EGFR anti-
body re-administration could have provided a 

modest survival benefit with a median OS of 
approximately 7.5 months12. In a phase II study, a 
21% (95% CI, 10%-40%) response rate and a 54% 
(95% CI, 36%-70%) rate of disease control were 
achieved by RCH of cetuximab plus irinotecan 
treatment as a third-line treatment in 28 patients 
with RAS and BRAF WT mCRC with acquired 
resistance to first-line cetuximab and irinotecan 
treatment13. These studies show that RCH treat-
ment strategies can provide clinical benefits for 
some patients. However, it should be noted that 
the patients in these studies did not receive RGR, 
so these results may differ in the RGR era.

Ergun et al14 compared RGR and capecitabine 
plus temozolomide treatment in the third-line 
treatment of mCRC and found that both treat-
ment responses and OS were similar in the 
RGR and CTx groups. In contrast, Köstek et al15 
reported better OS with RCH CTx when com-
pared to RGR as a third-line setting (12.0 [95% 
CI, 8.1-15.9] months vs. 6.6 [95% CI, 6.0-7.3] 
months, p < 0.001). However, it was not clear 
whether the patients in this study received any 
subsequent treatment or whether there was a 
difference between these two groups in this re-

FOLFIRI, a combination of 5-fluorouracil, folinic acid, 
and irinotecan; FUFA, a combination of 5-fluorouracil and 
folinic acid; FOLFOX, a combination of 5-fluorouracil, 
folinic acid, and oxaliplatin; CapeOx, a combination 
of capecitabine and oxaliplatin; SD, stable disease; PD, 
progressive disease; N/E, not evaluated.

Table II. Features associated with rechallenge chemotherapy.

		  Number of
	 Parameter	 Patients, n (%)

Chemotherapy scheme	
    FOLFIRI	 11 (42.3%)
    FUFA/Capecitabine	 7 (26.9%)
    Irinotecan	 5 (19.2%)
    FOLFOX/CapeOx	 3 (11.5%)
Treatment Response	
    SD	 7 (26.9%)
    PD	 17 (65.4%)
    N/E	 2 (7.7%)
Grade 3-4 toxicity	 4 (15.4%)
Dose reduction	 5 (19.2%)
Dose reduction ratio, median (range)	 30 (10-50)

Figure 1. Overall survival. A, OS for patients receiving RCH CTx (n = 26) and BSC (n = 30). B, OS-AR for patients receiving 
RCH CTx (n = 26) and BSC (n = 30). C, OS-AR for patients receiving RCH CTx (n = 26) and BSC (n = 14) in patients with ECOG 
PS ≤2. D, OS-AR for patients receiving RCH CTx (n = 26) and BSC (n = 8) in patients fit enough to receive chemotherapy.
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spect. Moreover, there was a difference between 
the two groups in terms of metastatic sites (i.e., 
liver metastasis [73.8% vs. 58.6%], lung me-
tastasis [27.8% vs. 13.8%], and RAS mutation 
rates [60.6% vs. 26.7%]) and this suggests that 
the compared groups are not similar at base-
line15. Currently, no robust literature data shows 
that RCH CTx is better than RGR in pretreated 
mCRC patients. Although treatment guidelines 
mention RCH therapies, they do not recommend 
it as a treatment option9,10. For this reason, RCH 
treatments before RGR seem not to be accurate. 
We consider that there might be a rationale for 
RCH therapies after standard treatment options, 
including RGR. 

In a retrospective analysis, 14 (84%) of 17 
mCRC patients who were given post-RGR stan-
dard treatments (regardless of whether the pa-
tient has had it before) were found to have a sta-
bilized disease or treatment response8. Objective 
response to RCH CTx even with the previous 
progression with this chemotherapeutic in 2 
(12%) of these patients suggests that RGR may 
be a chemosensitizing agent, probably due to a 
multikinase inhibitor effect on signalling path-
ways8. It has been discussed that treatment hol-
idays or RCH treatment approaches might have 
reversed the epigenetic changes that might have 
had roles in drug resistance or breakdown of 
resistance through clonal selection mechanism, 
and so on for a long time16,17. A combination of 
RGR with fluoropyrimidine might lead to dis-
ease stabilization18. The authors reported that 
the combination of RGR and 5-FU had a syner-
gistic antitumoural effect on colorectal cancer 
cells with KRAS, BRAF, and P53 mutations 
as well as mismatch repair-deficient cells in 
cell culture experiments18. These findings sug-
gest that RGR treatment may help to overcome 
CTx resistance. Parseghian et al19 evaluated the 
circulating tumour DNA profile in the post-pro-
gressive period of 135 patients who had RAS 
and/or EGFR mutations after anti-EGFR thera-
py though they had RAS/BRAF WT mCRC at 
diagnosis. This study supported the anti-EGFR 
RCH treatment rationale by showing that the rel-
ative mutant allele frequency of RAS and EGFR 
decreased exponentially with a cumulative half-
life of 4.4 months19. However, there are limited 
data for RCH CTx after RGR though it is clearer 
for anti-EGFR RCH after RGR20. We consider 
that RCH CTx is an option for developing coun-
tries where rechallenging targeted agents are not 
reimbursed, as in Turkey.

The median PFS with previous RGR was also 
similar for both groups, eliminating the contri-
bution of RGR response to subsequent RCH CTx 
survival outcomes compared to the BSC group. 
The RCH CTx group had a longer OS-AR despite 
no difference in previous PFS being achieved 
by RGR. We report a better OS in the RCH CTx 
group when compared to the BSC group in our 
study. The patients in the BSC group had worse 
ECOG PS and laboratory values as expected. 
These factors might be suspected as poor prog-
nostic factors for OS. Therefore, we compared the 
patients according to ECOG PS in both groups. 
When we compared only the patients with an 
ECOG-PS ≤ 2 at progression receiving RGR in 
both groups, again the patients with an ECOG-
PS ≤ 2 in the RCH CTx group had a significantly 
longer OS after progression when receiving RGR 
(p < 0.001). Thus, RCH CTx is an effective treat-
ment for these patients. 

Bertocchi et al21 evaluated the role of RGR as 
a sensitising agent for CTx, and they reported the 
median OS as 2.1 months and a clinical benefit 
rate of 18.2% with CTx after progression when 
receiving RGR. Though their study design was 
similar to our study, we report better OS and 
response rates with a higher number of patients. 
In this study, 4 (36.4%) patients received RGR 
as the third-line treatment, and other patients 
received RGR at further lines21. However, in our 
study, only 1 (3.8%) patient received RGR in the 
fourth line, and none of our patients received it in 
further lines. The difference in survival and clin-
ical benefit might be attributed to the difference 
in RGR treatment lines. We consider that RGR 
should not be used in further lines, and RCH CTx 
might be an option after progression with RGR. 

The ECOG PS is a prognostic factor in cancer. 
The patients with a lower ECOG PS tolerate sys-
temic treatment well, even in metastatic disease. 
Therefore, we compared the patients with a better 
ECOG PS (≤ 2) in the RCH CTx and BSC groups 
for OS. We considered that the patients with a 
better ECOG PS should be given RCH CTx after 
progression, with RGR as a subsequent treatment 
option. The conclusions of Takeuchi et al22 sup-
port our study. They evaluated mCRC patients 
with an ECOG PS ≤ 2 after failure of the RGR 
treatment, and they reported that the patients who 
were given CTx after RGR had better OS than the 
BSC group (23.3 weeks vs. 9 weeks, p = 0.0003)22. 
Similarly, in our study, eight patients with a good 
ECOG PS (≤ 2) were also followed up with BSC 
though they could have had received RCH CTx. 
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We consider that this subgroup (i.e., BSC in the 
patients with an ECOG PS ≤ 2) might have been 
the ideal subgroup to be compared with those of 
an ECOG PS ≤ 2 in the RCH CTx group. How-
ever, this comparison was not possible due to the 
small number of patients.

We consider that RGR may be a chemosensi-
tizer, and our hypothesis is supported by Tai et 
al23. They compared the sequential use of RGR 
and reduced-intensity FOLFOXIRI treatments in 
chemorefractory mCRC patients, and they report-
ed a better OS (13.8 vs. 10.7 months, p = 0.038) 
with RGR as the first procedure rather than the 
reduced-intensity FOLFOXIRI as the first ap-
proach23. 

Conclusions

Rechallenge chemotherapy may be a treatment 
option in mCRC after standard treatment options, 
including RGR with a survival benefit and an ac-
ceptable toxicity profile. We consider that mCRC 
patients, especially those with a better ECOG-PS 
(≤ 2) and adequate organ function, should be 
considered candidates for RCH CTx instead of 
BSC. However, randomized clinical trial data are 
certainly.
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