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ABSTRACT
Introduction. There is no evidence-based data comparing upfront chemotherapy doublets with anti-EGFR 

monoclonal antibody with sequential treatment utilizing anti-EGFR monotherapy as a consecutive line of treatment 

in patients with metastatic colorectal cancer. Here we report real-world survival data for patients with colorectal 

cancer (CRC) treated with anti-EGFR monoclonal antibody as 3rd line monotherapy. 

Material and methods. It was single center retrospective study. We collected retrospectively data of wild-type 

KRAS metastatic CRC patients who have failed oxaliplatin- and irinotecan based therapy and were treated with 

anti-EGFR monoclonal antibody as the 3. line monotherapy in 2009–2017 in Copernicus Memorial Hospital, Lodz, 

Poland. Last observation was recorded in February 2020. We calculated median overall survival (since commence-

ment of palliative systemic treatment), median progression free survival and median OSIII (overall survival sine 

commencement of monotherapy with anti-EGFR agent). 

Results. 130 patients were included in the study. 40.6% were females. The median age was 63 years (range 38–83). 

57% of patients were initially diagnosed with metastatic/inoperable colorectal cancer. 80 patients were treated 

with 3. line cetuximab, 50 — with panitumumab. At the moment of data analysis 123 deaths were recorded. OS 

since start of palliative systemic treatment was calculated for 120 patients and its median was 25.8 months. MPFS 

since start of anti-EGFR antibody was 4.3 months, mOSIII —10.7 months. 

Conclusions. 3rd line treatment of metastatic colorectal cancer with anti-EGFR antibodies is effective. It is good 

option for patients, who are not fit enough or not willing to have 1st line triplet therapy.
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Introduction

An anti-epidermal growth factor receptor monoclonal 
antibody (anti-EGFR MoAb) added on to doublet chem-
otherapy is currently a first-line, gold standard treatment 
option for patients with RAS wild-type metastatic colorec-

tal cancer (mCRC), allowing for median overall survival 
(mOS) of about 30 months. In the overall RAS wild-type 
population, the addition of an anti-EGFR MoAb to 
chemotherapy alone improved progression-free survival 
(PFS) (p < 0.001), and objective response rate (ORR) 
(p < 0.001), with a trend toward longer OS (p = 0.07) [1].
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In pivotal trials of chemotherapy doublets, with or 
without anti-EGFR agents, treatment was continued 
until progressive disease or unacceptable toxicity. In-
deed, in the CRYSTAL trial, discontinuation of com-
bined treatment due to adverse events was observed in 
51 out of 599 patients, compared with 28 out of 599 pa-
tients treated with chemotherapy alone [2, 3]. There 
was a statistically significant difference in the toxicity of 
combined treatment and chemotherapy. More patients 
treated with cetuximab and FOLFIRI suffered from 
G3/4 adverse events (79% vs. 61% p < 0.001), G3/4 di-
arrhea (15.7% vs. 10.5%, p < 0.008), and G3/4 skin 
reactions (19.7 vs. 0.2, p < 0.001). However, in patients 
with KRAS wild-type (KRAS WT) metastatic colorectal 
cancer in the CRYSTAL study, there were no significant 
differences in global health status/quality of life (QOL) 
(p = 0.12) and social functioning scores (p = 0.43) 
between the treatment arms [4]. There is no clear data 
for rechallenge with anti-EGFR MoAb in the case 
of increased toxicity of combined first-line treatment 
resulting in treatment discontinuation. Moreover, in 
Poland, there is no reimbursement for anti-EGFR 
MoAb if the patient had been previously exposed to 
the drug, regardless of the reason for discontinuation.

Still, there are data for OS benefits with anti-EGFR 
MoAb monotherapy in the third-line of treatment when 
compared with best supportive care (BSC). On the other 
hand, in pivotal trials of first-line chemotherapy combined 
with anti-EGFR antibody, only about 30% of patients 
who had received chemotherapy alone were treated with 
targeted agents in further lines. So, we cannot assume that 
using monoclonal antibodies as first-line treatment is bet-
ter than in a sequential schedule. Unfortunately, to date, 
there are no evidence-based data comparing upfront tri-
plet therapy with sequential treatment utilizing anti-EGFR 
MoAb monotherapy as a consecutive line of treatment, 
and, as a matter of fact, we should not expect such data. 
Investigators, patients, and pharmaceutical companies are 
determined to incorporate targeted agents into treatment 
schedules as soon as possible. Moreover, considering in-
creased toxicity affecting patients treated with anti-EGFR 
MoAb combined with first-line chemotherapy, they are 
more willing to test strategies of de-escalating treatment 
intensity in the maintenance setting or intermittent strate-
gies after triplet induction regimens. Maintenance therapy 
may include cytotoxics, targeted agents, or a combination 
of chemotherapy and targeted therapy [5–8]. 

Here we report real-world survival data for pa-
tients with metastatic colorectal cancer treated with 
anti-EGFR MoAb as third-line monotherapy.

Material and methods

We collected retrospective survival data of 130 met-
astatic colorectal cancer patients with the wild-type 

KRAS gene, treated with anti-EGFR agent mono-
therapy as third-line treatment from 2009 to 2017 in 
the Nicolaus Copernicus Memorial Hospital, Łódź, 
Poland. Before 2013, patients with wild-type KRAS exon 
2 status were eligible for this treatment. From November 
2013, patients were also screened for KRAS mutations 
in exons 3 and 4, along with NRAS mutations in exons 
2, 3, and 4, and for BRAF mutations before starting 
targeted therapy (78 patients). All patients had failed 
oxaliplatin and irinotecan-based therapy before starting 
anti-EGFR treatment. Panitumumab was administered 
at a dose of 6 mg/kg every 14 days, and cetuximab was 
administered at a dose of 400 mg/m2 (initial dose), fol-
lowed by 250 mg/m2 weekly or 500 mg/m2 every 14 days.

Data were collected from medical files and pathol-
ogy reports including age, sex, tumor histology, tumor 
location, number and location of metastases, type of 
treatment, and its timing. The clinical stage was deter-
mined according to the 7th edition of the American Joint 
Committee on Cancer (AJCC) staging system. During 
targeted therapy, the response to anti-EGFR treatment 
underwent radiological evaluation every 12 weeks. The 
response rate to anti-EGFR treatment was determined 
according to the Response Evaluation Criteria in Solid 
Tumors (RECIST) version 1.1. We calculated median 
overall survival as the time from the start of palliative 
systemic treatment until death or the last follow-up. 
Progression-free survival was defined as the time from 
the first dose of the anti-EGFR agent until the date of 
progression, death, or last follow-up, and overall sur-
vival III (OS III) was defined as the time from the first 
dose of the anti-EGFR agent until the date of death 
or last follow-up. The study adhered to the principles 
of the Declaration of Helsinki and acquired ethical 
approval from the Ethics Committee of the Medical 
University of Łódź.

A control group was a cohort of unselected patients 
diagnosed with advanced colorectal cancer and treated 
with palliative chemotherapy from 2009 to 2017 in 
the Nicolas Copernicus Memorial Hospital, Łódź, Po-
land.

Results

Patients’ characteristics are presented in Ta-
ble 1, part 1. Fifty-seven percent of patients were 
initially diagnosed with TNM IV colorectal cancer. 
Fifty-two patients were checked only for KRAS exon 
2 status. Eighty patients were treated with third-line 
cetuximab, fifty were treated with panitumumab. 
During data analysis, 123 deaths were recorded. OS 
since the start of palliative systemic treatment was 
calculated for 120 patients, and its median amounted 
to 25.8 months. In comparison, mOS of unselected 
colorectal cancer patients receiving palliative sys-
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Table. 1. Part 1. Characteristics of patients (KRAS Exon 2 WT) treated with an anti-EGFR monoclonal antibody in the third line; 
Part 2. Characteristics of patients (KRAS exon 2 WT, mutated or not checked) who underwent palliative systemic treatment in 
the same oncologic center from 2008 to 2012

Feature Part 1.

1130 Patients KRAS Exon 2 
WT, treated with anti–EGFR 

monoclonal antibody in 3rd line

Part 2.

288 patients (KRAS exon 2 WT, 
mutated or not checked) who 
underwent palliative systemic 

treatment in the same oncologic 
center (2008–2012)

Age 38–83 
Med. 63 

Average 62.8

33–85 
Med. 63 

Average 62.6

Patients number % Patients number %

Sex

    Female 58 40.6 120 41.6

    Male 85 59.4 168 58.4

Resection of primary tumor 86 66 187 64.9

    Palliative surgery 33 26.2

    No surgery 40 101 35.1

Localization of primary tumor 

    Rectum 46 35 126 43.8

    Left side 60 46 112 38.9

    Right side 24 18 48 16.7

Multiple/simultaneous tumors (%) 2 2 0.7

Grading 

    G1 3 26 9

    G2 94 193 67

    G3 19 32 11.1

    Unknown 14 37 12.8

Primary metastatic cancer 74 57 167 58.0

Liver metastases 98 73.1 130 45.1

Patients treated with anti-EGFR agent 100 61 21.2

Patients treated with bevacizumab 8 6 0

Treated with ≥ 4 lines of systemic treatment 21 15 5.2

KRAS mutated 74 25.7

KRAS gene WT 94 32.6

KRAS gene unknown status 120 41.7

Med. OS (months) 25.8 15.6 

OS — overall survival

temic treatment in the same Oncologic Center from 
2008 to 2012 was 15.6 months. This group is charac-
terized in Table 1, part 2. Median progression-free 
survival (mPFS) since the start of anti-EGFR anti-
body treatment amounted to 4.3 months, mOSIII 
— 10.7 months. Sixteen percent of patients with 
progression during/after anti-EGFR monotherapy had 
further lines of anticancer treatment.

Discussion

The efficacy of third-line anti-EGFR treatment 
reported in our study was similar to data reported in 
pivotal clinical trials. According to Karapetis et al.,  
in patients with wild-type KRAS tumors, treatment with 
cetuximab compared to supportive care alone significant-
ly improved overall survival [median, 9.5 vs. 4.8 months; 
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hazard ratio for death, 0.55; 95% confidence interval 
(CI), 0.41 to 0.74; p < 0.001] and progression-free sur-
vival (median, 3.7 months vs. 1.9 months; hazard ratio 
for progression or death, 0.40; 95% CI, 0.30 to 0.54; 
p < 0.001) [9]. Van Cutsen et al. [10] reported that 
mPFS (8 weeks) favored panitumumab monotherapy 
over BSC, with no difference in OS. However, KRAS 
mutational status was not verified, and most patients in 
the BSC group crossed over to panitumumab treatment. 
After KRAS status ascertainment, it was revealed that 
WT KRAS patients had longer overall survival (HR, 
0.67) and progression-free survival (HR 0.45) [11].

Median overall survival of 25.8 months in our 
patients exposed to sequential treatment with an 
anti-EGFR agent seems to be impressive, especially 
compared with poor survival of unselected patients 
treated in the same hospital within a similar period 
which was 15.6 months.

Real-world data on overall survival associated 
with biweekly versus weekly cetuximab administration 
among metastatic colorectal cancer (mCRC) patients in  
the United States showed that medians of OS were 
29 and 23 months, respectively, for the first-line treat-
ment. For third-line treatment, they were both almost 
13 months [12].

Unfortunately, there are drawbacks resulting from 
the retrospective character of our study. The selection 
of patients is the most significant issue. During first 
and second-line treatment, most patients in poor condi-
tion and with rapid progression of cancer either died or 
were redirected to receive supportive care. It is worth 
noticing that only 58.3% of patients from the control 
group were screened for KRAS mutations. At that time, 
when anti-EGFR antibodies were reimbursed only in 
the third line, genetic testing usually was performed 
before the anticipated treatment. Ninety-four patients 
in the control group had KRAS gene WT, and 61 of them 
were treated with anti-EGFR antibodies. Again, 33 pa-
tients were not able to start the targeted treatment [13].

Moreover, more than 40% of patients in our study 
were screened only for KRAS exon 2 mutations. Nowadays 
anti-EGFR antibodies are indicated for patients with WT 
KRAS, NRAS, and BRAF genes. Finally, there are currently 
other active agents available for the treatment of colorectal 
cancer (bevacizumab, regorafenib, aflibercept, trifluridine, 
and tipiracil), which were mostly unavailable to the patients 
in our study. Only 8 out of 130 patients included in the study 
(6%) had been treated with bevacizumab combined with 
Folfox in the second line. No patient from the control 
group was treated with an anti-VEGF antibody. It seems 
that antiangiogenic treatment had a negligible impact on 
the observed differences in outcomes.

Conclusions

Results of the third-line anti-EGFR antibodies 
monotherapy in metastatic colorectal cancer patients 

treated in our center are in accordance with the results 
of clinical trials. The monotherapy is a good option for 
patients who are not fit enough for, or not willing to 
have first-line triplet therapy.
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