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The following Protocol contains medical necessity criteria that apply for this service. It is 
applicable to Medicare Advantage products unless separate Medicare Advantage criteria are 
indicated. If the criteria are not met, reimbursement will be denied and the patient cannot be 
billed. Preauthorization is required. Please note that payment for covered services is subject to 
eligibility and the limitations noted in the patient’s contract at the time the services are 
rendered. 

 

Description 

This Protocol summarizes the evidence for using tumor cell KRAS and BRAF mutational status as a predictor of 
nonresponse to epidermal growth factor receptor (EGFR)-targeted therapy with monoclonal antibodies 
cetuximab and panitumumab in patients with metastatic colorectal cancer.  

Background 

Cetuximab (Erbitux®, ImClone Systems) and panitumumab (Vectibix®, Amgen) are monoclonal antibodies that 
bind to the epidermal growth factor receptor (EGFR), preventing intrinsic ligand binding and activation of 
downstream signaling pathways vital for cancer cell proliferation, invasion, metastasis, and stimulation of 
neovascularization.  

The RAS-RAF-MAP kinase pathway is activated in the EGFR cascade. RAS proteins are G proteins that cycle 
between active (RAS-GTP) and inactive (RAS-GDP) forms, in response to stimulation from a cell surface receptor 
such as EGFR, and act as a binary switch between the cell surface EGFR and downstream signaling pathways. The 
KRAS gene can harbor oncogenic mutations that result in a constitutively activated protein, independent of 
EGFR ligand binding, rendering antibodies to the upstream EGFR ineffective. KRAS mutations are found in 
approximately 30–50% of colorectal cancer tumors and are common in other tumor types. BRAF encodes a 
protein kinase and is involved in intracellular signaling and cell growth and is a principal downstream effector of 
KRAS. BRAF mutations occur in less than 10% to 15% of colorectal cancers and appear to be a marker of poor 
prognosis.  

Cetuximab and panitumumab are approved in the treatment of metastatic colorectal cancer in the refractory 
disease setting, and ongoing studies are investigating the use of these EGFR inhibitors as monotherapy and as 
part of combination therapy in first, second, and subsequent lines of therapy. It has been shown that patients 
with a KRAS mutant tumor do not respond to cetuximab or panitumumab. However, there are still patients with 
KRAS wild-type tumors that do not respond to these agents, suggesting that other factors, such as alterations in 
other EGFR effectors could drive resistance to anti-EGFR therapy, and therefore, BRAF mutations are now 
increasingly being investigated in metastatic colorectal cancer. KRAS and BRAF mutations are considered to be 
mutually exclusive.  

KRAS and BRAF mutation analyses using polymerase chain reaction (PCR) methodology are commercially 
available as laboratory-developed tests. Such tests are regulated under the Clinical Laboratory Improvement 
Amendments (CLIA). Premarket approval from the U.S. Food and Drug Administration (FDA) is not required 
when the assay is performed in a laboratory that is licensed by CLIA for high-complexity testing.  
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Policy (Formerly Corporate Medical Guideline) 

KRAS mutation analysis may be considered medically necessary for patients with metastatic colorectal cancer to 
predict nonresponse prior to planned therapy with anti-EGFR monoclonal antibodies cetuximab or 
panitumumab. 

BRAF mutation analysis is considered investigational to predict nonresponse to anti-EGFR monoclonal 
antibodies cetuximab and panitumumab in the treatment of metastatic colorectal cancer. 

 

 

Services that are the subject of a clinical trial do not meet our Technology Assessment Protocol criteria and are 
considered investigational. For explanation of experimental and investigational, please refer to the Technology 
Assessment Protocol. 

It is expected that only appropriate and medically necessary services will be rendered. We reserve the right to 
conduct prepayment and postpayment reviews to assess the medical appropriateness of the above-referenced 
procedures. Some of this Protocol may not pertain to the patients you provide care to, as it may relate to 
products that are not available in your geographic area. 
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