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Colorectal cancer (CRC) is the third most common cancer 
worldwide and the fourth most common cause of death (1). 
The therapeutic options available for the treatment of 
metastatic CRC have significantly increased over the past 
years. Together with the advances in surgical techniques, 
the introduction of irinotecan and oxaliplatin first and drugs 
targeting vascular endothelial growth factor (VEGF) or 
epidermal growth factor receptor (EGFR) later, have led to a 
median overall survival (OS) now approaching 30 months (2).

Cetuximab is a chimeric murine/human mAb, whereas 
panitumumab is a fully humanized monoclonal antibody 
(mAb); both of them bind to the extracellular ligand-
binding sites of EGFR leading to the inhibition of EGFR 
phosphorylation and activation of downstream intracellular 
signaling pathways. These two mAbs have been granted 
approval for the upfront treatment of metastatic CRC. Even 
among patients who initially respond to EGFR mAb, the 
duration of this response is usually transient and does not 
last >12 months when secondary resistance occurs (3).

Some recent studies have addressed the molecular 
mechanisms underlying acquired resistance. Accumulating 
evidence suggests that RAS wt tested tumors may harbor 
small RAS mutated subclones at diagnosis that emerge 
and thus mediate secondary resistance under the selective 
pressure of treatment with EGFR antibodies (4-6).

Other mechanisms of acquired resistance include 
development of the S492R mutation in the ectodomain of the 
EGFR, as well as amplification of tyrosine kinase receptor 
genes HER2 or MET (7-11). Moreover, three additional 
EGFR alleles have been recently observed: S464L, G465R 
and I491M: structurally these mutations are located in the 
cetuximab-binding region, except for the R451C mutant, 
whereas functionally they all prevent binding to cetuximab (8).

In this issue of clinical cancer research, Sánchez-Martin 

et al. published efficacy of Sym004 to circumvent cetuximab 
resistance driven by EGFR ECD mutations. Sánchez-Martin 
et al. detected that Sym004 effectively inhibits proliferation 
and EGFR downstream signaling in cetuximab-resistant 
derivatives harboring the S492R (12). Arena et al. was 
detected EGFR S492R mutation in 3 out of 37 postcetuximab 
tissue samples (8%) (8), while Newhall et al. reported 16% 
of S492R EGFR mutation detection in 239 post-cetuximab 
plasma samples (9). When S492R EGFR mutation devolops 
both panitumumab and Sym004 were effectively inhibiting 
the proliferation of the parental DiFi as well as DCR7 cells. 
Sym004 doesn’t increase the population eligible for anti-
EGFR treatment compared with panitumumab.

Preclinical data demonstrate a superior antitumor effect 
of Sym004 in comparison with cetuximab. However side 
effects restricting the use of anti-EGFR treatment, such as 
acneiform exanthema Common Toxicity Criteria Adverse 
Events (CTCAE) grade 3, occurred in both of the tested 
dosages in more than 60% of the patients. Clearly we know 
additive effect of Anti-EGFR therapies when added to 
chemotherapy. For offering Sym004 an treatment option 
in anti-EGFR naïve patients, despite its increased side 
effects, it needs to be defined optimally by head-to-head 
comparisons with the established antibodies.

The G465R mutation has been shown to emerge in 
cetuximab-resistant cell lines as well as in patients with 
disease progressing to panitumumab. This mutation is 
effectively targeted by Sym004. Friederike Braig et al. 
found an acquired EGFR G465R ectodomain mutation 
after treatment with panitumumab and FOLFOX in post-
treatment tumor material in 1 out of 37 patients (13). But we 
don’t know the actual frequency of this mutation. Sym004 
can take a role again tumors harboring G465R mutation after 
cetuximab therapy So the patient population eligible for anti-
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EGFR treatment be increased by Sym004 when compared 
with panitumumab or cetuximab. Pannitumumab and 
Sym004 both are active drugs binding to other ektodomain 
receptor mutations such as S492R and K467T. But increased 
drug toxicity due to Sym004 should be considered.

The aim for the near future for mCRC treatmant is the 
development of personalized anti-cancer drugs through 
definition of the mutation profile of key signaling genes 
in individual tumors. To understand the mechanisms of 
treatment resistance and develop new treatments via these 
reasons seem to be a rational approach.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned 
and reviewed by the Section Editor Zi-Guo Yang, MM 
(Department of Gastrointestinal Surgery, Shandong 
Provincial Hospital Affiliated to Shandong University; 
Shandong University School of Medicine, Jinan, China).

Conflicts of Interest: Both authors have completed the 
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2016.05.04). The authors have no conflicts 
of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Torre LA, Bray F, Siegel RL, et al. Global cancer statistics, 
2012. CA Cancer J Clin 2015;65:87-108. 

2. Aprile G, Lutrino SE, Ferrari L, et al. Evidence-based 
appraisal of the upfront treatment for unresectable 
metastatic colorectal cancer patients. World J 
Gastroenterol 2013;19:8474-88.

3. Rihawi K, Giampieri R, Scartozzi M, et al. Role and 
mechanisms of resistance of epidermal growth factor 
receptor antagonists in the treatment of colorectal cancer. 
Expert Opin Investig Drugs 2015;24:1185-98.

4. Misale S, Yaeger R, Hobor S, et al. Emergence of KRAS 
mutations and acquired resistance to anti-EGFR therapy 
in colorectal cancer. Nature 2012;486:532-6.

5. Diaz LA Jr, Williams RT, Wu J, et al. The molecular 
evolution of acquired resistance to targeted EGFR 
blockade in colorectal cancers. Nature 2012;486:537-40.

6. Misale S, Arena S, Lamba S, et al. Blockade of EGFR and 
MEK intercepts heterogeneous mechanisms of acquired 
resistance to anti-EGFR therapies in colorectal cancer. Sci 
Transl Med 2014;6:224ra26.

7. Morelli MP, Overman MJ, Dasari A, et al. Characterizing 
the patterns of clonal selection in circulating tumor DNA 
from patients with colorectal cancer refractory to anti-
EGFR treatment. Ann Oncol 2015;26:731-6.

8. Arena S, Bellosillo B, Siravegna G, et al. Emergence 
of Multiple EGFR Extracellular Mutations during 
Cetuximab Treatment in Colorectal Cancer. Clin Cancer 
Res 2015;21:2157-66.

9. Newhall K, Price T, Peeters M, et al. Frequency 
of s492r mutations in the epidermal growth factor 
receptor: analysis of plasma DNA from metastatic 
colorectal cancer patients treated with panitumumab or 
cetuximab monotherapy. Ann Oncol 2014:25: abstract 
O-0011 ii109.

10. Montagut C, Dalmases A, Bellosillo B, 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;18:221-3.

11. Buch I, Ferruz N, De Fabritiis G. Computational 
modeling of an epidermal growth factor receptor single-
mutation resistance to cetuximab in colorectal cancer 
treatment. J Chem Inf Model 2013;53:3123-6.

12. Sánchez-Martín FJ, Bellosillo B, Gelabert-Baldrich M, 
et al. The First-in-class Anti-EGFR Antibody Mixture 
Sym004 Overcomes Cetuximab Resistance Mediated by 
EGFR Extracellular Domain Mutations in Colorectal 
Cancer. Clin Cancer Res 2016. [Epub ahead of print].

13. Braig F, März M, Schieferdecker A, et al. Epidermal 
growth factor receptor mutation mediates cross-resistance 
to panitumumab and cetuximab in gastrointestinal cancer. 
Oncotarget 2015;6:12035-47.

Cite this article as: Uçar M, Berk V. Can we effective use 
sym004 in tumours harboring EGFR extracellular domain 
mutations? Transl Cancer Res 2016;5(S1):S99-S100. doi: 
10.21037/tcr.2016.05.04

http://dx.doi.org/10.21037/tcr.2016.05.04
http://dx.doi.org/10.21037/tcr.2016.05.04
https://creativecommons.org/licenses/by-nc-nd/4.0/

