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Abstract 

A 64-year-old man was initially diagnosed with rectal cancer and liver metastasis. He 

underwent rectal amputation and partial hepatectomy. mFOLFOX6 was begun as first-line 

chemotherapy, but multiple pulmonary and right femoral lymph node metastases were 

found 1 year postoperatively. FOLFIRI plus bevacizumab was then started, but the tumors 

recurred after 2 years and 11 months. The regimen was changed to cetuximab with CPT-11. 

The lesions partially responded after 3 months, and the patient was free from progression for 

1.5 years. Four years and 7 months after the adjuvant chemotherapy was started, the 

metastatic lesions gradually increased again, and the regimen was changed to panitumumab. 

After 2 months, the lesions had markedly decreased again and showed a partial response for 

6 months. Although the pulmonary lesions became progressive again, the patient has been 

alive for 5 years and 8 months since the first operation. © 2013 S. Karger AG, Basel 

Introduction 

The development of cetuximab and panitumumab, antibodies to epidermal growth 
factor receptor (EGFR), has improved the survival of patients with metastatic colorectal 
cancer, and those agents are a standard component of therapy [1–3]. It is known that the 
KRAS mutation status predicts resistance to these antibodies [4–6], but patients with KRAS 
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wild-type metastatic colorectal cancer who respond to EGFR antibodies ultimately acquire 
resistance to these agents. 

Montagut et al. [7] reported that an EGFR ectodomain mutation was a possible factor in 
the mechanisms of acquired cetuximab resistance, and that panitumumab was able to bind 
and inhibit the growth of cells with this mutation. Clinically, however, these agents are likely 
to exhibit multiple mechanisms of resistance. 

We herein report a case of panitumumab-responsive metastatic rectal cancer that was 
initially refractory to cetuximab. 

Case Presentation 

A 64-year-old man was initially diagnosed with rectal cancer and liver metastasis. He 
underwent rectal amputation and partial hepatectomy, and pelvic node metastasis was 
pathologically diagnosed. Two months after the resection, he received first-line adjuvant 
chemotherapy comprising 5-flurouracil, leucovorin and oxaliplatin (mFOLFOX6). One year 
and 9 months later, computed tomography with contrast enhancement revealed multiple 
pulmonary and right femoral lymph node metastases. Second-line chemotherapy comprising 
5-flurouracil, leucovorin and irinotecan (FOLFIRI) plus bevacizumab was begun, and he was 
free from progression for 2 years and 11 months. At that point, imaging studies revealed 
progressive disease (PD) as evidenced by metastatic lesions. Third-line chemotherapy 
comprising cetuximab combined with CPT-11 was then begun. The lesions showed a partial 
response after 3 months, and the patient was free from progression for 1 year and 6 months. 

The metastatic lesions then showed gradual growth and the patient again developed PD. 
He began to suffer from severe right femoral pain, and panitumumab therapy was begun. 
After 2 months, the femoral pain had diminished, the multiple pulmonary lesions had been 
markedly reduced and a portion of the lesions had disappeared (fig. 1). 

The patient’s partial response status was maintained for 6 months. Although the pulmo-
nary lesions began to progress again, the patient has been alive for 5 years and 6 months 
since the first operation (fig. 2). 

Discussion 

We herein describe a case of panitumumab-responsive metastatic rectal cancer that was 
initially refractory to cetuximab. Both agents are EGFR monoclonal antibodies. We had 
administered a combination of CPT-11 plus cetuximab as third-line chemotherapy because 
no mutations of the KRAS or BRAF codons were revealed in initially resected tissues, and the 
patient had gained a partial response status. When the metastatic lesions showed evidence 
of PD again, panitumumab therapy was initiated because there were no other means of 
treatment. Two months after beginning this therapy, the multiple pulmonary lesions had 
markedly responded and the femoral pain had diminished. 

A recent in vitro study suggested that resistance to cetuximab could result from a sec-
ondary EGFR mutation in the extracellular domain of the receptor. This mutation is a 
cytosine (C) to adenine (A) substitution at EGFR nucleotide 1,476, and it causes a substitu-
tion of serine to arginine at amino acid 492, which is within the EGFR ectodomain. The 
S492R mutation impairs cetuximab ligand binding, but not EGFR ligand binding. This implies 
that cetuximab-resistant cells retain sensitivity to panitumumab, and panitumumab may 
thus be clinically effective in some individuals with cetuximab resistance [7]. We obtained 
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the patient’s consent to undergo EGFR mutation analysis and performed a two-part 
metastatic femoral lymph node biopsy. The nucleotide sequence revealed that EGFR genes 
from the 2 lymph nodes were identical to those of the initially resected tissues, and that 
there were no S492R mutations (fig. 3). These results suggested that the mechanism of 
resistance to anti-EGFR antibodies might involve more than has been previously reported. 

Recent studies have identified signaling pathways that bypass EGFR and mediate cetu-
ximab resistance. These include amplification of the closely related ERBB2 receptor and 
increased levels of the EGFR ligand heregulin. Some cancers remain co-dependent on EGFR 
and ERBB2, and it is thus necessary to combine both an EGFR inhibitor and an ERBB2 
inhibitor for those types of resistance [8, 9]. However, it is unknown whether this mecha-
nism is common to panitumumab. We did not examine the ERBB2 receptor expression of our 
patient, but considering the fact that a good response was obtained by the panitumumab 
alone, the resistance mechanism seems to differ from that to panitumumab. 

Some reports have demonstrated differences in immunological responses between 
cetuximab and panitumumab. Cetuximab is a chimeric IgG1 antibody capable of mediating 
antibody-dependent cellular cytotoxicity both in vitro and in vivo. In contrast, panitumumab 
is unable to induce the classical immune response, natural killer cell-mediated antibody-
dependent cellular cytotoxicity, because of its IgG2 isotype [10, 11]. This difference in 
immunological responses is likely to produce differences in the clinical effect of each 
antibody. 

Indeed, Montagut et al. [7] identified the S492R mutation in 2 out of 10 tumors from 
patients with cetuximab resistance, and those 2 tumors showed good response to pani-
tumumab. The S492R mutation was not found in our patient; it seems that the expression of 
the mutation does not occur at a high frequency. Validation of the available evidence and 
clarification of its clinical significance through clinical studies is anticipated. 

 In summary, the present case implies that there are likely to be multiple or unknown 
mechanisms of drug resistance of EGFR-targeting antibodies, including panitumumab. It will 
thus be important to understand the mechanisms of drug resistance through both in vitro 
models and those using human tumor tissue, and to consider the use of panitumumab after a 
tumor has been shown to be refractory to cetuximab. 

Acknowledgement 

We thank Dr. Angela Morben for assistance with the manuscript. 

Disclosure Statement 

We declare that the authors have no conflict of interest. 

References 

1 Cutsem VE, Kohne CH, Köhne MD, Hitre E, Zaluski J, Chang Chien CR, et al: Cetuximab and chemotherapy as 
initial treatment for metastatic colorectal cancer. N Engl J Med 2009;360:1408–1417. 

2 Peeters M, Price TJ, Cervantes A, Sobrero AF, Ducreux M, Hotko Y, et al: Randomized phase III study of 
panitumumab with fluorouracil, leucovorin, and irinotecan (FOLFIRI) compared with FOLFIRI alone as 
second-line treatment in patients with metastatic colorectal cancer. J Clin Oncol 2010;28:4706–4713. 

3 Douillard JY, Siena S, Cassidy J, Tabernero J, Burkes R, Barugel M, et al: Randomized, phase III trial of 
panitumumab with infusional fluorouracil, leucovorin, and oxaliplatin (FOLFOX4) versus FOLFOX4 alone as 



 

Case Rep Oncol 2013;6:382–386 

DOI: 10.1159/000353781 
 

© 2013 S. Karger AG, Basel 
www.karger.com/cro 

Kasagi et al.: A Case of Panitumumab-Responsive Metastatic Rectal Cancer Initially 

Refractory to Cetuximab 
 

 

385 

first-line treatment in patients with previously untreated metastatic colorectal cancer: the PRIME study. J 
Clin Oncol 2010;28:4697–4705. 

4 Amado RG, Michael W, Peeters M, Cutsem EV, Siena S, Freeman DJ, et al: Wild-type KRAS is required for 
panitumumab efficacy in patients with metastatic colorectal cancer. J Clin Oncol 2008;26:1626–1634. 

5 Karapetis CS, Khambata FS, Jonker DJ, O’Callaghan CJ, Tu D, Tebbutt NC, et al: K-ras mutations and benefit 
from cetuximab in advanced colorectal cancer. N Engl J Med 2008;359:1757–1765. 

6 Bokemeyer C, Bondarenko I, Makhson A, Hartmann JT, Aparicio J, Braud F, et al: Fluorouracil, leucovorin, 
and oxaliplatin with and without cetuximab in the first-line treatment of metastatic colorectal cancer. J Clin 
Oncol 2009;27:663–671. 

7 Montagut C, Dalmases A, Bellosillo B, Crespo M, Pairet M, Iglesias M, et al: Identification of a mutation in the 
extracellular domain of the epidermal growth factor receptor conferring cetuximab resistance in colorectal 
cancer. Nat Med 2012;18:221–223. 

8 Yonesaka K, Zejnullahu K, Okamoto I, Satoh T, Cappuzzo F, Souglakos J, et al: Activation of ERBB2 signaling 
causes resistance to the EGFR-directed therapeutic antibody cetuximab. Sci Transl Med 2011;3:86–99. 

9 Bertotti A, Miligardi G: A molecularly annotated platform of patient-derived xenografts (‘xenopatients’) 
identifies HER2 as an effective therapeutic target in cetuximab-resistant colorectal cancer. Cancer Discov 
2011;1:509–523. 

10 Kurai J, Chikumi H, Hashimoto K, Yamaguchi K, Yamasaki A, Sako T, et al: Antibody-dependent cellular 
cytotoxicity mediated by cetuximab against lung cancer cell lines. Clin Cancer Res 2007;13:1552–1561. 

11 Hara M, Nakanishi H, Tsujimura K, Matsui M, Yatabe Y, Manabe T, et al: Interleukin-2 potentiation of 
cetuximab antitumor activity for epidermal growth factor receptor-overexpressing gastric cancer 
xenografts through antibody-dependent cellular cytotoxicity. Cancer Sci 2008;99:1471–1478. 

 

 

 

Fig. 1. Chest computed tomography image before starting panitumumab (a) shows multiple pulmonary 

metastatic lesions in the bilateral lungs. b After 2 months of panitumumab treatment, the pulmonary 

lesions had been markedly reduced and a portion of the lesions had disappeared. 
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Fig. 2. Progression table shows the chemotherapy regimens; the horizontal line represents time. 

y = Year(s); m = months; Bmab = bevacizumab; Cmab = cetuximab; Pmab = panitumumab. 

 

 

 

Fig. 3. EGFR nucleotide sequences. a Nucleotide 1,476 was cytosine (C, arrow) in all of the initially 

resected tissues (primary tissue, noncancerous tissues and liver metastases). b Nucleotide 1,467 was 

cytosine (C, arrow) in the 2 resected metastatic femoral lymph nodes, and the EGFR nucleotide was 

identical to that in the genes of the initially resected tissues. There were no S492R mutations. 
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