
Abstract. Background/Aim: Readministration of anti-
epidermal growth factor receptor (EGFR) antibody for
metastatic colorectal cancer (mCRC) after disease
progression remains to be determined. Patients and Methods:
Readministration of anti-EGFR antibody in mCRC patients
previously refractory to anti-EGFR antibody was
prospectively observed. Results: A total of thirteen patients
with a median age of 60-years old and an Eastern
Cooperative Oncology Group (ECOG) performance status 0
or 1, were enrolled. The median number of previous
chemotherapies was 3 (range 2-5). Prior anti-EGFR antibody
in combination with cytotoxic drugs was administered in 12
patients. Anti-EGFR antibody readministration regimens were
cetuximab/panitumumab plus capecitabine/S-1 (seven
patients), panitumumab plus FOLFOX (three patients),
cetuximab plus irinotecan (two patients), and panitumumab
monotherapy (one patient). Seven patients showed stable
disease following readministration and six patients showed
progressive disease. The median overall survival (OS)
following readministration was 228 days and the median PFS
was 102 days. Patients with intervals longer than 90 days

between anti-EGFR therapies exhibited more favorable
survival than those with intervals shorter than 90 days.
Switching of anti-EGFR antibody between treatments was
observed to contribute survival. Conclusion: Anti-EGFR
antibody readministration could show a modest survival
benefit in mCRC patients, with the length of therapy interval
and switching of antibody being important contributory
factors.

Colorectal cancer is the second most frequent cause of
cancer death worldwide (1) and the second cause of cancer
death in Japan (2). While surgery is generally performed for
local disease, a proportion of colorectal cancer patients are
diagnosed as having an inoperative state, such as those
possessing distant metastasis. Systemic chemotherapy is the
standard therapy for these unresectable or metastatic
colorectal cancer (mCRC) patients. Cytotoxic drugs
employed for mCRC include the combination of
fluoropyrimidine with either oxaliplatin (FOLFOX) or
irinotecan (FOLFIRI). In first-line or second-line treatment,
the addition of molecularly-targeted agents to cytotoxic
drugs has been commonly utilized; antibodies against the
vascular endothelial growth factor (anti-VEGF-A;
bevacizumab), and the VEGF receptor (anti-VEGFR;
ramucirumab) for example, are reported to provide survival
benefit for mCRC patients (3, 4). In addition, the epidermal
growth factor receptor (EGFR) antibodies, cetuximab and
panitumumab, have shown efficacy in mCRC patients
wildtype for the RAS gene, both as monotherapy and in
combination with cytotoxic drugs (5-9). First-line treatment
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with anti-EGFR antibody in combination with chemotherapy
has been reported to achieve around 10 months of
progression-free survival (PFS) (5, 6). 

In cases where first-line chemotherapy becomes
ineffective or intolerable, other drugs must generally be used
for the treatment of the advanced tumor. On the other hand,
the human epidermal growth factor receptor 2 (HER2)
antibody, trastuzumab, has been continuously administered
in HER2-positive metastatic breast cancer patients even after
the failure of prior therapy with this antibody. This approach
is based upon a clinical trial that showed that the
combination of capecitabine and trastuzumab was more
beneficial than capecitabine monotherapy for advanced
breast cancer patients resistant to trastuzumab (10).
Similarly, in the treatment of mCRC, a prospective study has
demonstrated that the continuation of a bevacizumab-based
therapy following failure of prior bevacizumab-containing
first-line chemotherapy, was effective (11). In that trial,
mCRC patients with disease progression up to 3 months after
discontinuing first-line bevacizumab plus chemotherapy,
were randomly assigned to second-line chemotherapy with
or without bevacizumab. The median overall survival (OS)
was 11.2 months for bevacizumab plus chemotherapy,
compared to 9.8 months for chemotherapy alone (11).
Therefore, certain molecularly-targeted agents may continue
to show a survival benefit in ongoing therapy, even after the
failure of first administration of the drug. However, the
effectiveness of continuous use or readministration of the
anti-EGFR antibody following prior treatment failure in
mCRC has not been well examined.

Several mechanisms of acquired resistance of anti-EGFR
therapy in mCRC have been proposed, including not only the
genetic alteration of key tumor genes, but also the clonal
selection of resistant cells during anti-EGFR therapy (12). The
latter mechanism raises the possibility that an antibody-free
interval following initial anti-EGFR therapy, might provide a
chance to regain tumor sensitivity to this antibody. Such an
approach has been used in several clinical studies, but the
efficacy and safety profile of anti-EGFR readministration has
not been properly assessed. In addition, the relationship
between the length of the discontinuation period or switching
administration of antibody and the efficacy of anti-EGFR
readministration has not been examined. The present study
was therefore conducted to explore the safety and efficacy of
anti-EGFR antibody readministration for the treatment of
mCRC in clinical practice.

Patients and Methods

Patients. The present prospective observational study examined the
readministration of anti-EGFR antibody in mCRC patients resistant
to standard therapy, including fluoropyrimidine, oxaliplatin,
irinotecan, bevacizumab, and the anti-EGFR antibodies cetuximab

or panitumumab. Patients were registered between 1st May 2010
and 31st January 2013 in the Department of Oncology and
Gastroenterology, National Organization Kyushu Cancer Center,
Fukuoka, Japan. Patients were between 20 and 75 years old, with
each having an Eastern Cooperative Oncology Group (ECOG)
performance status (PS) of 0 to 2, and a histologically confirmed
KRAS wildtype adenocarcinoma of the colon and rectum with
measurable lesions according to the Response Evaluation Criteria
in Solid Tumors guideline (RECIST ver. 1.1) (13). Life expectancy
for each of these patients was >3 months.

Resistance to standard therapy was defined as disease progression
after at least 4 weeks of treatments with fluoropyrimidine,
oxaliplatin, irinotecan, or bevacizumab. Resistance to anti-EGFR
therapy was defined as confirmed disease progression following
treatment with an anti-EGFR antibody for at least 4 weeks.
Additional criteria for inclusion were as follows: white blood cell
count ≥3,000/mm3 and ≤12,000/mm3, absolute neutrophil count
≥1,500/mm3, platelet count ≥100,000/mm3, and hemoglobin ≥9.0
g/dl. Major organ function was assessed to ensure that normal
electrocardiogram, hepatic function (total bilirubin ≤1.5 mg/dl,
aspartate aminotransferase and alanine aminotransferase ≤100 IU/l
or 150 with hepatic metastasis) and renal function (serum creatinine
≤1.5 mg/dl) were maintained. Patients with complications of
uncontrollable diabetes mellitus, critical infection, cardiac infarction,
large pleural effusion and ascites, interstitial pneumonia, and
intestinal obstruction, were excluded. This study was approved by
the ethics committee of the National Kyushu Cancer Center, and
performed according to the guidelines for biomedical research in the
Declaration of Helsinki. All patients provided written informed
consent for their participation in this prospective observational study.

Clinical variables assessed. Medical information from each patient
was examined using electronic records. Items surveyed included
age, gender, ECOG PS, pathohistological diagnosis, KRAS
mutational status, metastatic and recurrent sites, and disease status.
Data relating to previous chemotherapies and anti-EGFR therapy
were also assessed, including the content of the chemotherapy,
tumor response, progression-free survival (PFS) and overall survival
(OS). Therapy-related toxicities were assessed according to the
Common Terminology Criteria for Adverse Events (CTC-AE)
version 4.0 (14), and toxicities with CTC-AE Grade 3 or worse
were surveyed.

Statistical analysis. PFS was defined as the period from the
initiation of therapy to the day of tumor progression or death from
any cause. OS was defined as the period from initiation of therapy
to the day of death from any cause. PFS and OS were estimated
using the Kaplan-Meier method, with the log-rank test used to
compare survival of the two patient groups. Analyses were two-
sided and used an alpha type I error of 5%. All statistical procedures
were performed using SPSS (IBM, Armonk, NY, USA).

Results

Patient background. From May 2010 to January 2013, we
administered anti-EGFR antibody to 13 mCRC patients that
were considered resistant to different combinations of
fluorinated pyrimidine, oxaliplatin, irinotecan, bevacizumab
and anti-EGFR antibody. Their median age was 60 years
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(range, 27-75), and the population included nine men (69%)
and four women (31%) (Table I). ECOG PS was 0 in three
patients (23%) and 1 in ten patients (77%). The primary
tumor was located in the colon in eight patients (62%) and
the rectum in five patients (38%). Tumors in all patients
were diagnosed as adenocarcinomas with wildtype KRAS
gene by histological examination. The median number of
metastatic sites was two per patient (range, 1-4), which
included the liver in eight patients (62%), the lungs in eight
patients (62%), and the lymph nodes in four patients (31%). 

Treatments. All patients had received prior treatments (Table
II), of which the median number of regimens was 3 (range,
2-5). Prior chemotherapy regimens that contained anti-EGFR
antibody were cetuximab plus irinotecan in ten patients
(77%), cetuximab plus FOLFOX in one patient (8%),
panitumumab plus FOLFOX in one patient (8%), and
panitumumab monotherapy in one patient (8%). In the
readministration of anti-EGFR antibody therapy after a
discontinuation period, four patients were treated with

cetuximab plus oral fluoropyrimidine such as capecitabine or
S-1 in four patients (31%), cetuximab plus irinotecan in two
patients (15%), panitumumab plus FOLFOX in two patients
(15%), panitumumab plus fluorouracil or S-1 in four patients
(31%), and panitumumab monotherapy in one patient (8%)
(Table II). The median interval between the termination of the
prior anti-EGFR therapy and the initiation of readministered
anti-EGFR therapy was 26 days (range=7-301). 

Efficacy. In the prior chemotherapy with anti-EGFR
antibody, partial response was observed in four patients
(31%), stable disease in seven patients (54%), and
progressive disease in two patients (15%) (Table II).
Following anti-EGFR antibody readministration, seven
patients (54%) demonstrated stable disease and six patients
(46%) had progressive disease (Table II). No patients had
complete response or partial response. Five patients had
tumor shrinkage within stable disease. Overall, patients that
did not show clinical benefit from prior anti-EGFR antibody
did not show evidence of clinical benefit from its
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Table I. Patient characteristics and treatments.

Clinical features                                                                                                                                 Number of patients                               %

Age, year (range)                                                                                                                                                              60 (27-75)                
Gender                                                                                                                                                               9                                              69
   Male                                                                                                                                                                4                                              31
   Female                                                                                                                                                                                                              
ECOG performance status                                                                                                                                                                                  
   0                                                                                                                                                                      3                                              23
   1                                                                                                                                                                     10                                             77
Primary tumor site                                                                                                                                                                                              
   Colon                                                                                                                                                              8                                              62
Rectum                                                                                                                                                               5                                              38
Number of metastatic sites (range)                                                                                                                                     2 (1-4)                   
Metastatic site                                                                                                                                                                                                     
   Liver                                                                                                                                                               8                                              62
   Lung                                                                                                                                                                8                                              62
   Lymph node                                                                                                                                                    4                                              31
Number of prior regimens (range)                                                                                                                                      3 (2-5)                   
Time between prior and readministration anti-EGFR antibody, days (range)                                                               26 (7-301)                
Prior anti-EGFR therapy regimen                                                                                                                                                                      
   Cetuximab + irinotecan                                                                                                                                10                                             77
   Cetuximab + FOLFOX                                                                                                                                  1                                               8
Panitumumab + FOLFOX                                                                                                                                1                                               8
   Panitumumab monotherapy                                                                                                                           1                                               8
Readministration anti-EGFR therapy regimen                                                                                                                                                  
   Cetuximab + capecitabine/S-1                                                                                                                      4                                              31
   Cetuximab + irinotecan                                                                                                                                 2                                              15
   Panitumumab + FOLFOX                                                                                                                             2                                              15
   Panitumumab + fluorouracil/S-1                                                                                                                   4                                              31
   Panitumumab monotherapy                                                                                                                           1                                               8

ECOG: Eastern Cooperative Oncology Group; EGFR: Epidermal growth factor receptor; FOLFOX: leucovorin, fluorouracil, oxaliplatin; FOLFIRI:
leucovorin, fluorouracil, irinotecan; S-1: tegafur, gimeracil, oteracil.



readministration either. The median PFS and the median OS
were 102 days and 228 days, respectively (Figure 1). 

Safety. During readministration of anti-EGFR therapy, adverse
events≥Grade 3 (CTCAE version 4.0) of thrombocytopenia,
paronychia, peripheral sensory neuropathy and ileus were each
observed in a single patient (Table III). Although rash
acneiform and anemia occurred in almost all patients to
varying degrees as expected (12 patients, 92%), no severe
disease was observed (Table III).

Subgroup analysis. To explore the impact of prior anti-EGFR
responsiveness on patient outcome following the
readministration of anti-EGFR antibody, we compared the
survival of two patient groups, seven patients who showed
tumor shrinkage of ≥20% during the initial therapy, and six
patients with tumor shrinkage <20% during initial therapy
(Figure 2). The median PFS was 101 and 105 days,
respectively (p=0.782), while the median OS was 209 and
235 days, respectively (p=0.579). This data thus suggested
no significant relationship in terms of prior responsiveness
to EGFR antibody therapy and patient survival following
therapy readministration.

To confirm this observation, we performed a waterfall plot
analysis of tumor growth recorded during the different phases
of therapy in these patients (Figure 3). Of the five patients
that demonstrated tumor growth during initial anti-EGFR
therapy, four of these patients similarly showed no sign of
tumor shrinkage following readministration. In contrast, three
out of the eight patients that showed a reduction in tumor
burden during initial therapy, also showed tumor shrinkage

during therapy readministration (Figure 3). These findings
suggested that patients with primary resistance to anti-EGFR
antibody therapy tend to maintain this resistance during
subsequent therapy. We then analyzed whether the interval
between the termination of the initial anti-EGFR therapy and
subsequent readministration with anti-EGFR antibody
affected patient outcome (Figure 4). In three patients, anti-
EGFR therapy readministration was performed after an
interval of ≥90 days. Comparing the survival of these patients
with the 10 patients who were readministered with anti-EGFR
antibody <90 days after cessation of prior therapy, those with
a longer therapy-free interval showed a trend towards more
favorable clinical outcome than those with a shorter therapy-
free interval (Figure 4). The median PFS of these groups was
194 and 100 days, respectively (p=0.124), while OS was 331
and 211 days respectively (p=0.397).

Since anti-EGFR antibody was switched from one to the
other drug in the readministration for the three patients that
showed tumor shrinkage (Figure 3), we thus compared
between the outcome of patient groups, the switched group
and the non-switched group (Figure 5). The switched group
included patients treated with cetuximab in the prior therapy
and panitumumab in the readministration, and vice versa.
The non-switched group was treated with the same anti-
EGFR antibody in the readministration as in the prior
therapy. The switched group seemed to exhibit longer PFS
and OS than the non-switched group (median PFS; 116 days
versus 98 days, median OS; 276 days versus 135 days), but
not statistically significant (p=0.166 in PFS, p=0.072 in OS).
These data suggested that switching anti-EGFR antibody
might contribute to favorable clinical outcome.
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Table II. Treatment of each patient.

Patient             Prior anti-EGFR            Tumor shrinkage                 Interval between                         Readministration                     Tumor shrinkage 
                       regimen (Number            in prior therapy                 prior therapy and                    of anti-EGFR regimen               in readministration 
                       of treatment line)                      (%)*                      readministration (days)            (Number of treatment line)                       (%)*

1                     C + FOLFOX (1)                     –37                                         84                                     C + irinotecan (3)                               29
2                    P monotherapy (3)                         7                                       182                                     C + irinotecan (4)                               22
3                     C + irinotecan (3)                       29                                         21                                      P + FOLFOX (5)                               21
4                     C + irinotecan (4)                     –34                                         13                                    P + fluorouracil (5)                             18
5                     C + irinotecan (3)                       28                                           7                                   C + capecitabine (4)                             16
6                     C + irinotecan (3)                     –28                                           7                                   C + capecitabine (4)                             14
7                     C + irinotecan (3)                       10                                         13                                           P + S-1 (4)                                    19
8                     C + irinotecan (3)                       –1                                         74                                   C + capecitabine (5)                               4
9                     C + irinotecan (3)                     –56                                         60                                           P + S-1 (5)                                    –2
10                   C + irinotecan (3)                         5                                         21                                     P monotherapy (4)                              –3
11                   C + irinotecan (4)                     –27                                       129                                           P + S-1 (6)                                  –16
12                   C + irinotecan (5)                     –20                                         26                                      P + FOLFOX (6)                             –17
13                   P + FOLFOX (1)                      –46                                       301                                           C + S-1 (4)                                  –20.5

*Negative values indicate decrease of tumor size. EGFR: epidermal growth factor receptor; C: cetuximab; P: panitumumab; FOLFOX: leucovorin,
fluorouracil, oxaliplatin; S-1: tegafur, gimeracil, oteracil.



Discussion

The present study examined survival following the
readministration of anti-EGFR antibody for chemotherapy-
refractory mCRC in clinical practice. The median PFS and
the median OS were 102 days (3.4 months) and 228 days
(7.6 months), respectively. A recent randomized phase III

clinical study determining the efficacy of trifluridine/tipiracil
hydrochloride as salvage line chemotherapy for mCRC,
reported the median PFS and OS as 2.0 and 7.1 months,
respectively (15), results comparable to those presented here.
Three patients out of 13 patients in our study showed > 15%
tumor shrinkage with the readministration of an anti-EGFR
antibody. Among these three patients, two showed tumor
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Figure 1. Kaplan–Meier curve analysis. (A) Progression free survival, and (B) overall survival (OS) outcomes for all patients (n=13). 

Figure 2. Kaplan–Meier curves of PFS (A) and OS (B) according to patient group. Solid lines indicate the patients who showed tumor shrinkage of
20% or more at the initial anti-EGFR therapy (n=7). Dotted lines indicate the patients who showed tumor shrinkage of less than 20% at the initial
anti-EGFR therapy (n=6).



shrinkage in response to prior anti-EGFR therapy, and the
interval between prior anti-EGFR therapy and
readministration was longer than three months in both cases
(129 and 301 days). In the other patient, panitumumab in
combination with FOLFOX was administrated, thus a
therapeutic effect of oxaliplatin may also have played a role
in the observed tumor response. These findings suggest that
readministration of anti-EGFR antibody has the potential for
survival benefits in certain patient populations.

Several studies have been conducted to clarify the clinical
efficacy of anti-EGFR antibody readministration in mCRC
after previous treatment failure. Most of these studies
examined relatively small numbers of patients with variable
backgrounds. They demonstrated that, in the best cases,
readministration of anti-EGFR antibody could achieve stable
disease or minor clinical responses. Among them, a
randomized phase II clinical study (the CAPRI-GOIM study)
assessed the efficacy of the continuous use of anti-EGFR

therapy after the failure of prior therapy involving an anti-
EGFR antibody (16). In this study, 340 KRAS exon 2
wildtype mCRC patients were enrolled, and of these, 153
patients who showed stable disease or better responses
following first-line treatment with FOLFIRI plus cetuximab,
were randomly assigned to a FOLFOX plus cetuximab
treatment group or a FOLFOX only treatment group for
subsequent therapy. Whereas no clinical advantage of the
continuation of cetuximab was observed when considering
the total cohort (median PFS 6.4 and 4.5 months for the two
treatment groups, respectively; hazard ratio (HR) 0.81,
p=0.19), a significantly better median PFS for the
cetuximab-continuing group was observed in patients that
were shown to be wildtype for the KRAS, NRAS, BRAF and
PIK3CA genes (median PFS 6.9 and 5.3 months,
respectively; HR 0.56, p=0.025). The clinical benefit for
such selected patient population might be associated with the
addiction of tumor cells for the EGFR-signaling pathway, but
other potential molecular mechanisms contributing to the
acquired resistance mechanisms against anti-EGFR therapy
were not clarified. However, these findings suggest that
continuous use of anti-EGFR antibody after the failure of
prior anti-EGFR therapy might not be appropriate for all
patients, and that it may be better to use anti-angiogenic
agents in certain cases, with the decision informed by
molecular profiling.

The molecular mechanisms of acquired resistance to anti-
EGFR therapy have been reported to include: (a) gene
amplification of the ERBB2 gene or the MET gene (17-19);
(b) the acquisition of RAS gene mutations (20, 21); and (c)
the acquisition of alterations in the extracellular domain of
the EGFR protein (22, 23). Such genetic alterations may
potentially be present but undetectable in the tumor prior to
anti-EGFR therapy. Switching of cetuximab utilized in the
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Figure 3. Waterfall plot of tumor growth in each patient. Reduction from
base line of target lesion in the readministration of anti-EGFR antibody
(A) and in the prior anti-EGFR therapy (B) of each patient. Upward of
the vertical axis indicates increasing of tumor size. White columns
indicate the patients of whom readministration of the switched anti-
EGFR antibody from the prior therapy, and grey columns indicate the
patients of whom readministration of the same anti-EGFR antibody as
that in prior therapy.

Table III. Adverse events.

Event                                               No. with       %        No. with      %
                                                       any grade                   grade≥3

Leukopenia                                           5              38              0              0
Neutropenia                                          1                8              0              0
Anemia                                                12              92              0              0
Thrombocytopenia                                1                8              1              8
Paronychia                                            0                0              1              8
Rash acneiform                                   12              92              0              0
Dry skin                                                5              38              0              0
Peripheral sensory neuropathy            1                8              1              8
Ileus                                                       0                0              1              8
Constipation                                          0                0              0              0
Oral mucositis                                       1                8              0              0
Hand-Foot syndrome                            1                8              0              0



prior therapy to panitumumab might possibly be effective in
the readministration because EGFR S492R mutation could
confer cetuximab resistance (22). However, only two patients
(No. 11, 12) among seven patients, who switched from
cetuximab to panitumumab, showed apparent tumor
shrinkage in this study, suggesting impact of anti-EGFR

antibody switching in the readministration remained to be
clarified. Recent analyses of circulating tumor DNA have
demonstrated that tumors are composed of genetically
heterogeneous cellular populations and that the dominant
tumor cell population may change during anti-EGFR therapy
(24, 25). Thus, while therapy-resistant tumor cells may
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Figure 4. Kaplan–Meier curves of PFS (A) and OS (B) according to patient group. Solid lines indicate the patients of whom readministration of
anti-EGFR antibody was performed after 90 days or more of interval (n=3). Dotted lines indicate the patients of whom readministration of anti-
EGFR antibody after the interval of free of anti-EGFR antibody less than 90 days (N=10).

Figure 5. Kaplan–Meier curves of PFS (A) and OS (B) according to patient group. Solid lines indicate the patients of whom readministration of
the switched anti-EGFR antibody from the prior therapy (n=9). Dotted lines indicate the patient of whom readministration of the same anti-EGFR
antibody as that in the prior therapy (n=4).



become dominant during initial treatment, it is possible for
sensitive tumor clones to become dominant again once
treatment ceases. This could be one of the possible
explanations why a longer anti-EGFR therapy-free period
might contribute better survival outcomes in the
readministration of anti-EGFR therapy.

Santini et al. demonstrated the efficacy of cetuximab
readministration after a drug-free interval for 39 mCRC
patients who responded to prior irinotecan plus cetuximab
therapy, in a phase II study (26). Surprisingly, the overall
response rate was 54% and the median PFS was 6.6 months.
The median interval between the last cycle of initial anti-
EGFR therapy and the first cycle of cetuximab retreatment
was 6 months. However, the interval times for individual
patients, especially for those that responded well during
readministration, was not provided. In another study (the
PANERB study), the efficacy of readministration of
panitumumab for 106 mCRC patients was prospectively
determined. The response rate following readministration
was reported to be 18% overall, but 31% in patients who
responded to prior anti-EGFR therapy (27). Finally, Wadlow
et al. reported that panitumumab achieved stable disease in
45% of KRAS-wildtype mCRC patients (9/20 cases) after
progression on prior cetuximab therapy (28), and no anti-
cetuximab antibody, which could potentially interfere
cetuximab activity, after the cetuximab therapy was detected
in these patients. These findings compare favorably to our
own observation of an overall response rate of 23% for the
readministration of anti-EGFR antibody, regardless of prior
responsiveness to anti-EGFR therapy, but noting that patients
with prior anti-EGFR responses tended to exhibit efficacy
with readministration. Additionally, readministration-
responding patients may benefit from longer intervals
between prior and readministration anti-EGFR therapy,
however no comparative analyses of the anti-EGFR therapy-
free period have been performed in previous reports. In the
present study, we found that patients who were
readministered anti-EGFR antibody following an interval of
more than 90 days had more favorable outcomes than those
for whom the interval was less than 90 days. These data
suggest that the clinical application of anti-EGFR
readministration therapy should take into account the interval
between treatments, and that the molecular mechanisms of
anti-EGFR resistance might be released during the treatment-
free interval.

The new anticancer drugs regorafenib and trifluridine/
tipiracil hydrochloride are now effective therapeutic options
for salvage chemotherapy of mCRC (15, 29). Regorafenib
showed a survival benefit over placebo in a phase III clinical
study for mCRC, with a median OS of 6.4 and 5.0 months,
respectively (29). Trifluridine/tipiracil hydrochloride also
showed clinical benefit, with a median OS of 7.1 months
compared to 5.3 months for the placebo group (15). It should

be noted that the patients examined in the present study did
not receive either of these drugs prior to anti-EGFR antibody
readministration, and thus it is difficult to compare the
survival advantage of the readministration of anti-EGFR
antibody and that of the administration of these two new
agents. However, the most appropriate sequential treatment
strategy for salvage chemotherapy with these new drugs still
remains to be clarified. 

A limitation of the present study is that we examined only
a small cohort of mCRC patients, and both the prior and
subsequent anti-EGFR therapy combinations varied.
However, our survival results are consistent with those
observed in previous clinical studies. In addition, the
observation that a longer interval between anti-EGFR
therapies and switching of antibody may provide a survival
advantage in the readministration of anti-EGFR antibody, is
valuable information for the design of salvage-line therapy
for mCRC. Further clinical studies, examining the most
appropriate sequential chemotherapy design for the
readministration of anti-EGFR antibody in combination with
new drugs, is now warranted.
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