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ABSTRACT: Background: Patients with refractory metastatic colorectal cancer (mCRC) face limited treatment
options after failure of standard therapies. This single-arm, phase II study aimed to evaluate the efficacy and safety of
rechallenge strategies using previously effective regimens in late-line mCRC.Methods: Patients who progressed after
≥2 lines of prior chemotherapy, with a prior progression-free survival (PFS) ≥4 months and a ≥4-month treatment-free
interval on that regimen were enrolled. Patients received rechallenge chemotherapy (oxaliplatin-, irinotecan-, or
raltitrexed-based) with or without targeted agents (bevacizumab or cetuximab). Primary endpoint was investigator-
assessed PFS. Secondary endpoints included objective response rate (ORR), disease control rate (DCR), overall survival
(OS), and safety. Results: Forty-three patients were enrolled (31 received chemotherapy plus targeted agents; 12
received chemotherapy alone). One patient discontinued treatment, leaving 42 patients evaluable for tumor response.
The median PFS and OS were 3.97 months (95% CI: 2.46–5.48) and 13.03 months (95% CI: 9.68–16.38), respectively,
while the ORR and DCR were 2.4% and 61.9%. Subgroup analysis showed that patients receiving chemotherapy plus
targeted agents had higher DCRs (80.0% for bevacizumab-based regimens and 72.7% for cetuximab-based regimens vs.
18.2% for chemotherapy alone;) and longer median PFS (4.17 and 4.50 months vs. 1.57 months, respectively). Grade 3
or 4 adverse events were reported in 39.5% of patients, with no severe adverse events or treatment-related deaths
observed. Conclusion: Chemotherapy rechallenge strategies, particularly when combined with targeted agents,
demonstrated promising clinical activity and acceptable safety in selected heavily pretreated patients with mCRC
who previously achieved sustained disease control.

KEYWORDS: Colorectal cancer; refractory disease; rechallenge therapy; clinical trial

1 Introduction

Chemotherapy combined with targeted therapy has improved survival outcomes for patients with
metastatic colorectal cancer (mCRC). However, treatment options remain limited after failure of standard
therapies [1–3]. Reintroducing a regimen discontinued solely because of cumulative toxicity may provide
predictable clinical benefit once treatment-related adverse effects have resolved [4]. In contrast, rechallenge
after acquired resistance may involve a different biological mechanism. Tumor progression is driven by the
evolution of heterogeneous clonal populations, and intervening therapies may suppress resistant clones,
allowing previously sensitive tumor cell populations to re-emerge and restore drug susceptibility over
time [5,6].
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Oxaliplatin-based combination chemotherapy is a well-established and effective first-line treatment for
mCRC [7,8]. However, evidence regarding oxaliplatin rechallenge remains limited. Previous studies have
reported objective response rates (ORRs) of approximately 20% and disease control rates (DCRs) of around
40% with oxaliplatin-based retreatment regimens. Reported median progression-free survival (PFS) ranges
from 1.6 to 6.0 months, while median overall survival (OS) varies between 2 and 11 months [9,10]. These
heterogeneous outcomes underscore the variability and uncertain clinical benefit of oxaliplatin rechallenge
in heavily pretreated patients. In addition, most available evidence is derived from retrospective studies,
and the impact of rechallenge strategies on survival outcomes remains inadequately defined [5].

The potential benefits of cetuximab rechallenge in patients with refractory mCRC have been recently
highlighted, particularly those with RAS and BRAF wild-type tumors identified via liquid rebiopsy after
secondary resistance to first-line cetuximab [11,12]. A phase II trial showed that cetuximab plus irinotecan
rechallenge achieved a DCR of 54%, with longer PFS in patients without RAS mutations in circulating tumor
DNA (ctDNA) [13]. Similarly, a Japanese phase II study reported a median PFS of 2.4 months and OS of
8.2 months with the same regimen [14]. This variability highlights the uncertain clinical benefit of this
approach in heavily pretreated patients. Importantly, most available evidence regarding these retreatment
strategies is derived from retrospective studies, and prospective clinical data remain limited. Furthermore,
the comparative efficacy of chemotherapy reintroduction alone versus in combination with targeted therapy
in the late-line setting has not been systematically evaluated.

To address these knowledge gaps, this prospective, single-arm, phase II study aimed to evaluate the
efficacy and safety of rechallenge strategies using previously effective chemotherapy regimens, either
alone or combined with targeted agents (bevacizumab or cetuximab), in heavily pretreated patients with
refractory mCRC.

2 Methods

2.1 Study Design and Patients

This investigator-initiated, single-center, single-armphase II trial (ClinicalTrials.gov Identifier: NCT03485027)
was conducted at Fudan University Shanghai Cancer Center (FUSCC) following approval from the Institutional
Review Board (Approval Number: 1709176-9-1710). The study adhered to the ethical principles outlined in the
Declaration of Helsinki and complied with all relevant local laws and regulations. Between February 2018
and December 2022, eligible patients with histologically confirmed mCRC who had failed at least two prior
lines of systemic chemotherapy were enrolled. Eligible participants received rechallenge regimens consisting of
previously administered chemotherapy, with or without the addition of targeted therapies. Prior to enrollment,
all participants provided written informed consent.

Patients were eligible for inclusion if they were aged 18–80 years and had histologically confirmed
mCRC with treatment failure after at least two lines of standard systemic chemotherapy, which included
oxaliplatin, fluorouracil, and irinotecan. Treatment regimens combined with cetuximab or bevacizumab
were permitted. Treatment failure was defined as disease progression during therapy or within three months
after the last dose, or intolerance to toxicities. Additionally, eligible patients must have demonstrated a PFS
of at least four months during the prior therapy which was selected for rechallenge, without any unresolved
toxicity. Other criteria included at least one measurable lesion, as defined by Response Evaluation Criteria in
Solid Tumors (RECIST) version 1.1, and adequate hematologic, hepatic, and renal function within seven days
of screening. An Eastern Cooperative Oncology Group (ECOG) performance status of 0–2 was required.

Key exclusion criteria included receipt of any other systemic anticancer therapy within three weeks
before study enrollment and unresolved grade 3 or 4 chemotherapy-related toxicities. Patients were also
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excluded if they had additional malignancies within the previous five years, except for adequately treated in
situ cervical carcinoma or basal cell carcinoma. Other exclusion criteria included symptomatic intracranial
or meningeal metastases, uncontrolled pleural or peritoneal effusions, and any severe or life-threatening
comorbid condition that, in the investigator’s judgment, could compromise patient safety or interfere with
protocol adherence.

2.2 Treatment

The rechallenge regimens consisted of oxaliplatin- or irinotecan-based chemotherapy, selected based on
the longest interval since the prior administration of these agents. Combination regimens included XELOX
(capecitabine plus oxaliplatin; comprising intravenous oxaliplatin 130 mg/m2 on day 1 and oral capecitabine
1000 mg/m2 twice daily for 14 consecutive days), with or without bevacizumab 7.5 mg/kg intravenously on
day 1, repeated every three weeks; FOLFOX (oxaliplatin, leucovorin, and 5-fluorouracil [5-FU]; comprising
intravenous oxaliplatin 85 mg/m2, calcium folinate 400 mg/m2, and a 5-FU bolus of 400 mg/m2 on day 1,
followed by continuous intravenous infusion of 5-FU 2.4 g/m2 over 46 h), with or without bevacizumab
5 mg/kg or cetuximab 500 mg/m2, repeated every two weeks; and FOLFIRI (irinotecan, leucovorin, and
5-FU; comprising intravenous irinotecan 180 mg/m2, calcium folinate 400 mg/m2, and a 5-FU bolus of
400 mg/m2 on day 1, followed by continuous infusion of 5-FU 2.4 g/m2 over 46 h), with or without
bevacizumab 5 mg/kg or cetuximab 500 mg/m2, repeated every two weeks. Irinotecan-containing regimen
was administered 180 mg/m2 on day 1, with or without bevacizumab 5 mg/kg or cetuximab 500 mg/m2

every two weeks. Raltitrexed-containing regimens included raltitrexed 3 mg/m2 intravenously on day
1, with or without bevacizumab 7.5 mg/kg, every three weeks, or raltitrexed 2 mg/m2 with or without
cetuximab 500 mg/m2 every two weeks. Treatment was continued until radiologically confirmed disease
progression, the occurrence of unacceptable adverse events (AEs), or withdrawal of consent. All targeted
agents used in this study were originator drugs, including bevacizumab (Avastin; Roche, Basel, Switzerland)
and cetuximab (Erbitux; Merck KGaA, Darmstadt, Germany).

2.3 Assessments and Endpoints

Laboratory evaluations were performed before each treatment cycle. Tumor assessments were con-
ducted at baseline and every six weeks thereafter using contrast-enhanced computed tomography (CT) or
magnetic resonance imaging (MRI), and all efficacy evaluations were investigator-assessed by the same
radiologist according to RECIST version 1.1 [15]. AEs were graded according to the Common Terminology
Criteria for Adverse Events (CTCAE), version 4.0, and all AEs occurring within 28 days of the last dose
were recorded. In cases of grade 3 or 4 AEs, treatment was suspended until toxicity resolved or improved to
an acceptable level.

Serious adverse events (SAEs) were defined as any untoward medical occurrence that at any dose
resulted in death, was life-threatening, required inpatient hospitalization or prolongation of existing
hospitalization, resulted in persistent or significant disability/incapacity, or congenital anomaly/birth defect,
or was considered an important medical event. Important medical events referred to events that might not
immediately result in death or hospitalization but could jeopardize the patient or require intervention to
prevent serious outcomes. Any suspected transmission of an infectious agent via the investigational drug
was also classified as an SAE.

The primary endpoint was PFS, defined as the time from enrollment to either disease progression or
death from any cause, with censoring at the date of the last follow-up for patients without progression.
Secondary endpoints included ORR, defined as the proportion of patients achieving complete response
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(CR) or partial response (PR); DCR, defined as the proportion achieving CR, PR, or stable disease (SD); OS,
defined as the time from enrollment to death from any cause; and the incidence and severity of AEs in all
enrolled patients.

2.4 Statistical Analysis

The sample size was determined based on the primary endpoint of PFS. The null hypothesis assumed
a historical median PFS of 1.5 months following the failure of front-line therapy, based on the placebo arms
of the landmark phase III CORRECT and RECOURSE trials [16,17]. The alternative hypothesis assumed
that the rechallenge strategy would prolong the median PFS to 3.5 months [18]. Therefore, the pre-defined
efficacy threshold for success was a median PFS of at least 3.5 months. The planned enrollment period for
this study was two years, followed by a one-year follow-up. With 80% power and a two-sided alpha level of
0.05, 33 patients were required; allowing for an estimated 20% of drop-out, the planned sample size was 42
patients.

Survival analyses were performed on the full analysis set (FAS), which included patients who received
at least one cycle of the assigned chemotherapy regimen and had at least one post-baseline tumor response
evaluation. Safety analyses included all patients who received at least one dose of study treatment and
underwent at least one safety assessment. Hazard ratios (HRs) and 95% confidence intervals (CIs) were
calculated using the Cox proportional hazards model. Survival curves for PFS and OS were generated
using the Kaplan-Meier method, with censoring applied to patients who were alive at the time of the last
follow-up. Statistical tests were two-sided, with p values < 0.05 considered significant. Subgroup analyses
were exploratory and were not pre-specified due to the small sample size and the study’s exploratory nature.
Statistical analyses were performed using SPSS software, version 22.0 (SPSS Inc., Chicago, IL, USA).

3 Results

3.1 Baseline Characteristics of Patients

Between 3 February 2018, and 10 December 2022, 43 eligible patients with mCRC were enrolled in the
study. The median age was 59 years (range 37–82 years). Baseline demographic and clinical characteristics
are summarized in Table 1. All patients received at least one cycle of the rechallenge regimen, and 42 patients
underwent response evaluation (Fig. 1). By the cut-off date of 1 July 2023, the median follow-up duration was
26.3 months (range 4.9–64.9 months), and all enrolled patients had discontinued the study treatment. One
patient discontinued the rechallenge regimen after experiencing oxaliplatin-related acute anaphylaxis, while
the remaining 42 patients discontinued treatment due to disease progression.

Table 1: Baseline characteristics of patients.

Characteristic All Patients (n = 43)

Age (years), n (%)
<65 34 (79.1%)
≥65 9 (20.9%)

Sex, n (%)
Male 22 (51.2%)
Female 21 (48.8%)

ECOG performance status, n (%)
0–1 30 (69.8%)
2 13 (30.2%)

Primary tumor site, n (%)
Left colon 26 (60.5%)
Right colon 17 (39.5%)
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Table 1: Cont.

Characteristic All Patients (n = 43)

KRAS/NRAS mutation status, n (%)
Mutated 25 (58.1%)
Wild-type 18 (41.9%)

Number of metastatic sites, n (%)
1 13 (30.2%)
≥2 30 (69.8%)

Metastatic site, n (%)
Liver 20 (46.5%)
Lung 12 (27.9%)
Lymph nodes 18 (41.9%)
Peritoneum 15 (34.9%)
Bone 8 (18.6%)

Time interval between rechallenge and prior administration, n (%)
≥1 year 29 (67.4%)
<1 year 14 (32.6%)

Treatment line of rechallenge regimen in the prior setting, n (%)
First-line 17 (39.5%)
Second-line 26 (60.5%)

Response to rechallenge regimen in the prior setting, n (%)
Partial response 9 (20.9%)
Stable disease 34 (79.1%)

Type of rechallenge regimen, n (%)
Chemotherapy alone 12 (27.9%)
Chemotherapy plus bevacizumab 20 (46.5%)
Chemotherapy plus cetuximab 11 (25.6%)

Treatment line of the rechallenge regimen, n (%)
Third-line 5 (11.6%)
Fourth-line or later 38 (88.4%)

ECOG, Eastern Cooperative Oncology Group; KRAS, kirsten rat sarcoma viral oncogene homolog; NRAS, neuroblastoma rat
sarcoma viral oncogene homolog. One patient was reported as aged 82 years during follow-up based on self-reported information;
however, the registered age documented on the official identification provided at screening met the study inclusion criteria. Time
interval refers to the interval between the last administration of the rechallenged regimen and study enrollment, rather than a
general chemotherapy-free interval.

Figure 1: Trial flowchart.



6 Oncol Res. 2026;34(9):25

3.2 The Rechallenge Regimens

All patients received rechallenge treatment, with 12 (27.9%) patients receiving chemotherapy alone and
31 (72.1%) patients receiving chemotherapy combined with targeted agents. Among those who received
chemotherapy alone, seven patients were treated with the XELOX regimen, and five patients received
irinotecan-based regimens, including four who received irinotecan monotherapy and one who received the
FOLFIRI regimen. In the combination therapy group, 20 patients received bevacizumab-based regimens,
comprising seven patients treated with bevacizumab plus XELOX, 10 patients treated with bevacizumab plus
irinotecan, and three patients treated with bevacizumab combined with raltitrexed. An additional 11 patients
received cetuximab in combination with irinotecan. All 11 patients who received cetuximab-based rechallenge
were confirmed to have KRAS/NRAS and BRAF wild-type tumors based on available tissue molecular testing.
The median duration of rechallenge treatment for all patients was 3.33 months (range 0.70–19.57 months).

3.3 Primary Endpoint

In the FAS, PFS events occurred in 42 patients. The median PFS, as assessed by investigators, was 3.97
months (95% CI: 2.46–5.48 months) (Fig. 2A), exceeding the predefined efficacy threshold of 3.5 months and
therefore meeting the pre-specified primary endpoint assumptions of the study. The estimated PFS rate at
three months was 55.2% (95% CI: 40.1–70.3%), while the estimated six-month PFS rate was 16.8% (95% CI:
5.4–28.2%). Subgroup analyses revealed that patients who achieved PR or SD had longer median PFS compared
with those who experienced progressive disease (PD) (4.43 vs. 1.40 months; HR = 0.049, 95% CI: 0.016–0.155)
(Fig. 2B). Patients receiving rechallenge regimens as third-line therapy had shorter PFS compared with those
receiving these regimens as fourth-line or later treatments (1.67 vs. 4.00 months) (Fig. 2C). Furthermore,
patients who received combination chemotherapy with targeted therapy had longer PFS compared with those
who received chemotherapy alone (median PFS: 4.17 months for chemotherapy plus bevacizumab, and 4.50
months for chemotherapy plus cetuximab, vs. 1.57 months for chemotherapy alone) (Fig. 2D).

Figure 2: Kaplan-Meier curves of investigator-assessed progression-free survival (PFS). (A) PFS in the overall
study population. (B) PFS according to the best tumor response, comparing patients who achieved partial response (PR)
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or stable disease (SD) versus those with progressive disease (PD). (C) PFS according to treatment line, comparing
patients receiving retreatment as third-line therapy versus later-line therapy. (D) PFS according to retreatment strategy,
comparing chemotherapy alone versus chemotherapy combined with cetuximab or bevacizumab.

3.4 Secondary Endpoints

Of the 43 enrolled patients, 42 underwent response evaluation, as one patient discontinued treatment
after a single dose of rechallenged oxaliplatin-based chemotherapy due to an acute allergic reaction. Among
the evaluable population, one patient (2.4%) achieved a PR, resulting in an ORR of 2.4%. SD was observed in 25
patients, while 16 patients experienced PD, yielding a DCR of 61.9% (26/42). Patients with a treatment interval
of more than one year between the prior regimen and rechallenge demonstrated a higher DCR compared with
those with an interval of less than one year (72.4% vs. 38.5%). Regarding rechallenge regimens, combination
chemotherapy with targeted therapy was associated with higher DCRs compared to chemotherapy alone
(80.0% for bevacizumab-based regimens and 72.7% for cetuximab-based regimens vs. 18.2% for chemotherapy
alone). Irinotecan-based regimens showed higher DCR compared with oxaliplatin-based and raltitrexed-based
regimens (72.0% vs. 57.1% and 0.0%, respectively). Detailed subgroup analyses of DCRs are presented in
Table 2.

Table 2: Subgroup analyses of disease control rates (DCRs) (n = 42).

Subgroup DCR (%) p Value

Time interval between rechallenge and prior administration
<1 year 38.5% (5/13) 0.036
≥1 year 72.4% (21/29)

Response to rechallenge regimen in the prior setting 0.740
Partial response 66.6% (6/9)
Stable disease 60.6% (20/33)

Treatment line of rechallenge regimen in the prior setting 0.735
First-line 58.8% (10/17)
Second-line 64.0% (16/25)

Type of rechallenge regimen 0.002
Chemotherapy alone 18.2% (2/11)
Chemotherapy plus bevacizumab 80.0% (16/20)
Chemotherapy plus cetuximab 72.7% (8/11)

Chemotherapeutic agents in rechallenge regimens 0.048
Oxaliplatin-based 57.1% (8/14)
Irinotecan-based 72.0% (18/25)
Raltitrexed-based 0.0 (0/3)

Treatment line of rechallenge regimen 0.007
Third-line 0 (0/4)
Fourth-line or later 68.4% (26/38)

Primary tumor site 0.735
Right colon 58.8% (10/17)
Left colon 64.0% (16/25)

At the follow-up cutoff date, 26 patients had died. The median OS in the FAS was 13.03 months (95%
CI: 9.68–16.38) (Fig. 3A). The estimated OS rates at 6 and 12 months were 85.1% (95% CI: 74.1–96.1%) and
56.5% (95% CI: 40.2–72.8%), respectively. Subgroup analyses showed results consistent with those observed
for PFS. Patients who achieved PR/SD had longer OS compared to those with PD (median OS: 18.50 months
vs. 7.83 months) (Fig. 3B). Patients receiving rechallenge as third-line therapy had numerically shorter OS
compared to those treated at fourth-line or beyond (6.40 vs. 13.03 months) (Fig. 3C). Similarly, patients with a
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rechallenge interval of more than one year showed a trend toward improved OS compared with those with a
shorter interval (14.43 vs. 8.40 months) (Fig. 3D). There was no significant difference in OS between the types
of rechallenge regimens (chemotherapy alone vs. chemotherapy combined with targeted therapy) (Fig. 3E).

Figure 3: Kaplan-Meier curves of investigator-assessed overall survival (OS). (A) OS in the overall study population.
(B) OS according to best tumor response, comparing patients who achieved partial response (PR) or stable disease
(SD) versus those with progressive disease (PD). (C) OS according to treatment line, comparing patients receiving
retreatment as third-line therapy versus later-line therapy. (D) OS according to the interval between prior treatment
and retreatment (≤1 year vs. >1 year). (E) OS according to retreatment strategy, comparing chemotherapy alone
versus chemotherapy combined with cetuximab or bevacizumab.

3.5 Safety

The most common AEs of any grade were white blood cell count decreased (90.7%), neutrophil count
decreased (83.7%), and anemia (79.1%). Grade 3–4 AEs occurred in 39.5% (17/43) of patients, with the most
frequent being neutrophil count decreased (30.2%), white blood cell count decreased (25.6%), and platelet
count decreased (20.9%) (Table 3). Dose reductions due to grade 3–4 AEs were required in eight patients
(18.6%). Treatment interruptions due to AEs occurred in six patients (14.0%) and included platelet count
decreased, oxaliplatin-related allergic reaction, hand-foot syndrome, and diarrhea. One patient discontinued
treatment after experiencing a grade 3 oxaliplatin-related allergic reaction following the first cycle of
rechallenge. No treatment-related deaths occurred during the study. All reported deaths were due to tumor
progression. Additionally, no SAEs were observed during the treatment period.

Table 3: Adverse events (N = 43).

Events, n (%) Grade 1–2 Grade 3 Grade 4

Hematological
Anemia 32 (74.4%) 1 (2.3%) 1 (2.3%)
White blood cell count decreased 28 (65.1%) 10 (23.3%) 1 (2.3%)
Neutrophil count decreased 23 (53.5%) 11 (25.6%) 2 (4.7%)
Platelet count decreased 16 (37.2%) 6 (14.0%) 3 (7.0%)
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Table 3: Cont.

Events, n (%) Grade 1–2 Grade 3 Grade 4

Non-hematological
Nausea 25 (58.1%) 1 (2.3%) 0
Anorexia 20 (46.5%) 0 0
Aspartate aminotransferase increased 19 (44.2%) 1 (2.3%) 0
Alanine aminotransferase increased 17 (39.5%) 1 (2.3%) 0
Fatigue 16 (37.2%) 1 (2.3%) 0
Oral mucositis 15 (34.9%) 0 0
Peripheral neuropathy 14 (32.6%) 0 0
Hand-foot syndrome 11 (25.6%) 1 (2.3%) 0
Diarrhea 9 (20.9%) 2 (4.7%) 0
Blood bilirubin increased 9 (20.9%) 1 (2.3%) 0
Vomiting 5 (11.6%) 3 (7.0%) 0
Allergic reaction 2 (4.7%) 1 (2.3%) 0

Percentages are based on the entire cohort; the format represents n (sample size)/N (total number of patients, N = 43).

4 Discussion

This exploratory phase II study evaluated the efficacy and safety of retreatment with previously
administered regimens in heavily pretreated patients with mCRC. To our knowledge, this is the first
prospective study to evaluate multiple retreatment strategies, including different chemotherapy regimens
with or without targeted therapy, within a single trial. In the FAS, the median PFS was 3.97 months, and the
DCR reached 61.9%, suggesting potential clinical activity in selected patients. Although the ORR was low
(2.4%), durable disease stabilization was observed in a substantial proportion of patients. The median OS
was 13.03 months. In addition, the safety profile was generally manageable, with no unexpected toxicities,
treatment-related deaths, or SAEs observed.

For mCRC, standard first- and second-line treatments generally consist of oxaliplatin- or irinotecan-
based chemotherapy regimens, including FOLFOX, XELOX, and FOLFIRI, frequently combined with targeted
agents such as bevacizumab, cetuximab, or panitumumab to improve clinical outcomes [19,20]. After failure
of standard therapies, available late-line treatment options remain limited and mainly include regorafenib,
fruquintinib, and TAS-102, administered alone or in combination with bevacizumab [21]. Nevertheless,
many patients retain adequate ECOG performance status after progression on third-line therapy and
may still be candidates for additional systemic treatment [22–24], which has led to increasing interest
in retreatment strategies in carefully selected patients [25–28]. In the present study, the DCR of 61.9%
observed with retreatment regimens was numerically comparable to the DCR reported with regorafenib in
the phase III CORRECT and CONCUR trials [16,29], and appeared higher than that reported with TAS-102
monotherapy in the RECOURSE and TERRA studies [17,30]. However, these cross-trial comparisons are
not statistically valid because of substantial differences in study populations, inclusion criteria, and trial
designs. In particular, patients enrolled in the present study represented a highly selected population with
prior sensitivity to the rechallenged regimen.

Previous studies on retreatment strategies in mCRC have mainly focused on chemotherapy regimens
that were discontinued before treatment failure, often as part of a “stop-and-go” strategy. In a multicenter
phase II randomized trial, Matsuda et al. [9] compared biweekly XELOX with the standard triweekly XELOX
regimen as retreatment therapy and reported median PFS and OS of 3.3 and 9.2 months in the biweekly
group and 4.3 and 12.1 months in the triweekly group, respectively, without significant differences in efficacy
or safety. Similarly, the OPTIMOX1 study reported a DCR of 49.4% with FOLFOX reintroduction [31]. The
RE-OPEN trial evaluating oxaliplatin retreatment reported an ORR of 6.1%, while 33.3% of patients achieved
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stable disease at 12 weeks [32]. In the present study, multiple chemotherapy regimens were evaluated with
or without targeted therapy. Oxaliplatin-based retreatment achieved a DCR of 57.1%, which was generally
consistent with previous reports. Irinotecan-based regimens demonstrated a numerically higher DCR of
72.0%. In addition, patients treated with chemotherapy combined with bevacizumab or cetuximab showed
improved DCR and longer PFS compared with chemotherapy alone. However, because these subgroup
analyses were exploratory and non-randomized, these findings should be interpreted cautiously.

RAS wild-type mCRC because previously suppressed EGFR-sensitive tumor clones may re-emerge over
time, potentially restoring sensitivity to EGFR blockade [33]. Cremolini et al. [13] evaluated cetuximab plus
irinotecan retreatment in patients with RAS/BRAF wild-type mCRC and reported an ORR of 21%, a DCR
of 54%, and median PFS and OS of 4.0 and 12.5 months, respectively. Similarly, the phase II CAVE trial
demonstrated that cetuximab combined with avelumab was an active and manageable retreatment strategy in
this patient population [34]. In the present study, 11 patients received cetuximab-based retreatment combined
with irinotecan-containing chemotherapy, achieving an ORR of 9.1% and a DCR of 72.7%. These findings were
generally consistent with previous reports, including the JACCRO CC-08 trial, which reported a DCR of 55.9%,
median PFS of 2.4 months, and median OS of 8.2 months [14]. Notably, the JACCRO CC-08 study suggested
that longer cetuximab-free intervals were associated with improved outcomes, indicating that treatment-free
interval may be an important clinical selection factor for anti-EGFR retreatment [14]. Emerging evidence also
highlights the importance of molecular selection before anti-EGFR re-exposure. In a pooled analysis of four
prospective trials, Ciardiello et al. [35] reported that patients with ctDNA-confirmed RAS/BRAF wild-type
tumors achieved a median PFS of 4.0 months and median OS of 13.1 months following anti-EGFR retreatment.
These findings suggest that ctDNA analysis may help identify patients most likely to benefit from anti-EGFR
retreatment by dynamically monitoring resistant tumor clones. However, because ctDNA testing was not
routinely performed in the present study, these findings should be interpreted cautiously.

While cetuximab rechallenge has been widely studied, few reports have evaluated bevacizumab com-
bined with chemotherapy. In our study, bevacizumab-based combinations achieved a DCR of 80.0% (16/20)
and a median PFS of 4.17 months, demonstrating that non-cetuximab rechallenge strategies can also be effec-
tive. In the current study, this combination continued to show potential efficacy as a later-line rechallenge
option. Subgroup analysis showed that longer intervals (≥1 year) between prior treatment and rechallenge
were associated with higher DCR, suggesting prolonged chemotherapy-free interval may lead to restored
tumor sensitivity. These results emphasize the importance of considering treatment-free intervals when
selecting rechallenge strategies for refractory mCRC.

In our study, the AEs associated with rechallenge regimens were generally well tolerated. Grade 3/4
non-hematological AEs were rare, with all occurring at rates below 5%, and no grade 4 non-hematological
events were observed. One notable AE leading to discontinuation of oxaliplatin was anaphylaxis, a known
concern during oxaliplatin rechallenge, which is reported to occur in approximately 0.5% of patients in
previous studies, with the risk increasing after repeated cycles [36]. Based on clinical experience at our
center, administering a full dose (15–20 mg) of dexamethasone via slow intravenous drip rather than
direct injection can significantly reduce the risk of hypersensitivity reactions. In this study, three patients
experienced allergic reactions: two cases were mild, presenting with skin rash and itching, while one patient
developed dyspnea and chest tightness, with rapid improvement with treatment, and no life-threatening
events occurred. Importantly, no SAEs or treatment-related deaths were reported during the study period,
supporting the overall safety and feasibility of rechallenge strategies in heavily pretreated patients.

Our study has several limitations that should be acknowledged. This phase II studywas non-randomized
and had a relatively small sample size, with all enrolled patients recruited from a single center, which may
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limit the generalizability of the findings. The lack of a randomized control group limited the ability to
directly compare the efficacy of different rechallenge strategies or determine the independent contribution of
targeted therapy. Therefore, these results should be considered preliminary, with further large-scale studies
with longer follow-up required to validate results. Additionally, none of the patients included in this study
had achieved a CR to their prior treatment regimens, preventing us from drawing any conclusions about
the efficacy of rechallenge therapy in this specific subgroup. However, it is important to note that the CR
population is exceedingly rare in studies on rechallenge strategies, as highlighted in previous reports [14].
In selected patients with refractory mCRC who previously achieved disease control with oxaliplatin- or
irinotecan-based regimens and had an adequate treatment-free interval, chemotherapy rechallenge with or
without targeted therapy demonstrated modest disease control and manageable toxicity. However, these
findings should be considered exploratory and require further validation in larger randomized studies with
molecularly defined patient selection. Because treatment allocation was not randomized, differences in
baseline characteristics, molecular status, prior treatment sensitivity, and treatment-free interval may have
influenced outcomes between treatment groups. Therefore, the improved efficacy observed with targeted
therapy-containing regimens should be interpreted as exploratory. Besides, information regarding sub-
sequent therapies after study treatment was incomplete because many patients were lost to follow-up
after disease progression and study withdrawal, which may have influenced OS outcomes. Furthermore,
comprehensive biomarker assessments and patient-reported quality-of-life data were not routinely collected,
which may limit the clinical interpretation and generalizability of the findings.

5 Couclusion

This phase II study suggests that rechallenge regimens, including chemotherapy alone or in combination
with targeted therapy previously administered in earlier-line treatment, may provide potential clinical
benefit in selected heavily pretreated patients with mCRC who previously achieved disease control and
maintained a sufficient treatment-free interval. Rechallenge therapy was feasible and manageable in selected
patients, although clinically relevant hematologic toxicities were common. This study provides prospective
evidence supporting the feasibility of rechallenge strategies in carefully selected patients in the late-line
setting. Larger randomized studies are warranted to further validate these findings and clarify the optimal
patient selection criteria and role of rechallenge therapy in clinical practice.
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ECOG eastern cooperative oncology group
CT computed tomography
CR complete response
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CTCAE common terminology criteria for adverse events
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mCRC metastatic colorectal cancer
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PD progressive disease
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