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Description

Proteomic testing has been proposed as a way to predict outcomes, responses, and select targeted therapy for 
patients with non-small cell lung cancer (NSCLC).  The VeriStrat® assay and predictive algorithm is a predictive 
marker for response to epidermal growth factor receptor (EGFR) tyrosine kinase inhibitors (TKIs) such as erlotinib. 
Inhibition of the EGFR pathway with erlotinib improves survival compared to placebo in some patients with advanced 
lung cancer. VeriStrat® is a blood protein test for advanced non-small cell lung cancer (NSCLC) patients that helps 
determine if a patient should receive treatment with erlotinib (Tarceva®), an epidermal growth factor receptor inhibitor 
(EGFRI).  The test provides data that stratifies subjects into either “Good” responders to treatment or “Poor” 
responders to treatment with erlotinib.

Policy

Proteomic testing for targeted therapy in non-small cell lung cancer (i.e. VeriStrat®) is considered medically 
necessary for members with locally advanced, recurrent, or metastatic NSCLC being considered for treatment with 
erlotinib (Tarceva®). 

Policy Guidelines

1.  The technology must have final approval from the appropriate U.S. government regulatory bodies:

Tests of this type are typically developed and performed by a single laboratory company in a single facility that is 
certified and regulated under CLIA. A separate FDA approval is not required.  VeriStrat® was developed and is 
manufactured by Biodesix - a CLIA certified lab located in Boulder, CO.    

2.  The scientific evidence must permit conclusions concerning the effect on health outcomes:  

In 2007, Taguchi et al developed and tested the ability of a predictive algorithm based on mass spectrometry (MS) 
analysis of pretreatment serum to identify patients who are likely to benefit from treatment with EGFR TKIs.  The 
algorithm was tested in two independent validation cohorts of 67 and 96 patients who were treated with gefitinib and 
erlotinib, and in three control cohorts of patients who were not treated with EGFR TKIs. The clinical outcomes of 
survival and time to progression were analyzed.  In one cohort, median survival of patients in the predicted "good" 
and "poor" groups was 207 versus 92 days. In the other cohort, median survivals were 306 versus 107 days. The 
researchers concluded the algorithm may assist in the pretreatment selection of appropriate subgroups of NSCLC 
patients for treatment with EGFR TKIs.
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Salmon et al (2009) conducted a study that used a MALDI MS algorithm to predict outcomes for patients with NSCLC 
treated with erlotinib.  The predictive algorithm was generated with serum from 40 patients with stage IIIB or stage IV 
recurrent, nonsquamous NSCLC treated with erlotinib and bevacizumab.  The authors concluded the algorithm could 
reliably predict the outcome of patients treated with EGFR TTKI, and was reproducible.

Wu et al (2013) used MALDI MS protein profiles to generate predictive algorithm for survival in patients with NSCLC 
treated with gefitinib or erlotinib.  A total of 93% of poor and good outcome patients were correctly identified.  The 
researchers concluded that a proteomic classifier can predict the outcome of patients treated with EGFR-TKIs and 
may aid in patient selection when tumor tissue is not available.  Overall there is sufficient data available to establish 
analytic validity and reproducibility is found to be high. 

Clinical Validity:

Gregoric et al (2014) conducted a prospective randomized controlled trial (PROSE study) of patients with NSCLC.  
142 patients were randomly assigned to chemotherapy, and 143 to erlotinib. A proteomic classification of good was 
assigned to 68% if patients in the chemotherapy group and 72% in the erlotinib group. Median survival was 9.0 
months in the chemotherapy group and 7.7 months in the erlotinib group.  Patients with a proteomic test classification 
of poor had worse survival on erlotinib than on chemotherapy.  There was no significant difference in overall survival 
between treatments for patients with a proteomic test classification of good.  Their findings indicate that serum protein 
test status is predictive of differential benefit in overall survival for erlotinib versus chemotherapy in the second-line 
setting.  Patients classified as likely to have a poor outcome had better outcomes on chemotherapy than on erlotinib.

Carbone et al (2010) conducted a retrospective cohort blinded study of 35 serum samples obtained from advanced 
NSCLC patients before treatment with the combination of erlotinib plus bevacizumab.  The VeriStrat® algorithm was 
applied in a fully blinded manner to the serum samples.  The group that was classified as “poor” had statistically 
significant lower overall survival and progression-free survival than the group that was classified as “good”.  
According to their findings VeriStrat® can accurately classify the cohort of patients who received both erlotinib and 
bevacizumab into good and poor survival groups.  The researchers noted VeriStrat®  was not predictive of clinical 
outcome in two cohorts of patients treated with chemotherapy alone and another cohort treated with surgery alone, 
suggesting that the predictive power of VeriStrat®  is specific to treatment with EDFR TKI’s.  

In another study by Carbone et al (2012) used pretreatment plasma samples in a subset of patients enrolled on the 
NCIC clinical Trials Group (CTG) phase III trial of erlotinib versus placebo in previously treated NSCLC patients.  This 
was a retrospective biomarker study on a subset of a trial population. Pretreatment plasma samples for 441 of 731 
enrolled patients received VeriStrat® testing.  Testing was successful in 98.9% of samples with 61% classified as 
“good”.  They found VeriStrat® was prognostic for overall survival in both erlotinib-treated patients and those on 
placebo. For VeriStrat® “good” patients, the median survival was 10.5 months on erlotinib vs. 6.6 months for placebo.  
For VeriStrat® “poor” patients, the median survival was 4 months for patients receiving erlotinib and 3.1 months for 
placebo.  VeriStrat® was found to be predictive for objective response to erlotinib but was not able to predict for 
differential survival benefit from erlotinib.  Similar results were found for progression-free survival.  

Sun et al (2014) conducted a meta-analysis of VeriStrat®  in predicting the clinical outcome of NSCLC patients 
treated with EGFR-TKI’s, noting the studies have limited power to draw precise conclusions because of their small 
sample sizes and inconsistent results.  They concluded VeriStrat® has a predictive cause for NSCLC patients treated 
with EGFR-TKIs noting future data are needed to validate and update their results.

3. The technology must improve the net health outcome.

Assessing the clinical utility of a predictive test involves determining whether the use of the test in clinical practice 
leads to changes in management that improve outcome. The likely change in management associated with proteomic 
testing is selection of targeted therapy (versus chemotherapy).  Direct evidence from studies that demonstrate 
improved outcomes for patients managed with a strategy that includes proteomic testing would be helpful in 
demonstrating the clinical utility of proteomic testing.  Based on prior studies, VeriStrat® testing may help to select 
patients who will have limited benefit from targeted therapy, for whom conventional chemotherapy would also be a 
reasonable choice.  No empirical studies were identified that evaluate outcomes for a NSCLC treatment strategy 
guided by VeriStrat® results.  

Stinchcombe et al (2013) performed an exploratory, blinded, retrospective analysis of 98 patient samples collected as 
part of a trial to investigate the ability of VeriStrat® to predict treatment outcomes.  A statistically significant VeriStrat® 
status and treatment interaction (gemcitabine versus erlotinib) was observed for progression free survival and overall 
survival.  
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4.  The technology must be as effective as any established alternatives.

The VeriStrat® assay and predictive algorithm is the only predictive marker for response to epidermal growth factor 
receptor (EGFR) tyrosine kinase inhibitors (TKIs) available at this time.  The alternative is empirical treatment 
decision. 

5.  The improvement must be attainable outside the investigational settings.   

It is not known based on the available evidence whether net improvements in health outcomes can be expected 
outside of the investigational settings.

Update 2017:

A search of the peer-reviewed literature was performed for the period of February 2015 through February 2017. Per 
the FDA (2016) "On October 18, 2016, the U.S. Food and Drug Administration modified the indication for erlotinib 
(TARCEVA, Astellas Pharm Global Development Inc.) for treatment of non-small cell lung cancer (NSCLC) to limit 
use to patients whose tumors have specific epidermal growth factor receptor (EGFR) mutations. The labeling change 
applies to patients with NSCLC receiving maintenance or second or greater line treatment. These indications will be 
limited to those patients whose tumors have EGFR exon 19 deletions or exon 21 L858R substitution mutations as 
detected by an FDA-approved test. The first-line indication previously was limited to patients with EGFR exon 19 
deletions or exon 21 substitution mutations."  Therefore, the medical necessity indication for proteomic testing for 
targeted therapy in non-small cell lung cancer is unchanged. The policy statement was revised in order to avoid 
potential exclusion of other FDA-approved proteomic tests as they become available. The brand name VeriStrat® 
was removed  from the title of this policy for the same reason. 

Update 2019:

A search of the peer-reviewed literature was performed for the period of March 2017 through March 2019.  Findings 
in the recent literature do not change the medically necessary indication in the policy section. 

Update 2021:

A search of the peer-reviewed literature was performed for the period of April 2019 through April 2021. Findings in the 
recent literature do not change the medically necessary indication in the Policy section.
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