
EML4-ALK (81479) Test Description 

Biodesix, Inc. provides a blood-based genetic mutation analysis test measuring a patient’s genetic profile in order 
to assist physicians in prescribing targeted therapies without the need for a tissue biopsy. With a minimal blood 
sample, Biodesix uses droplet digital polymerase chain reaction (ddPCR) methodology to measure echinoderm 
microtubule-associated protein-like 4 and anaplastic lymphoma kinase (EML4-ALK) fusions resulting from 
genomic rearrangements. Physicians can order EML4-ALK (CPT code 81479) on its own or alongside other 
clinically actionable mutations. EML4-ALK is a clinically actionable mutation; identification of this via testing is 
considered standard of care in the treatment of patients with non-small cell lung cancer (NSCLC).  Requiring only 
a simple blood draw, this minimally-invasive, pre-treatment test provides results in less than 72 hours, enabling 
physicians to make a timely and more-informed decision regarding their patients’ therapy options.  

Biodesix, Inc. performs all tests in its laboratory in Boulder, Colorado. The laboratory is accredited by CLIA 
(#06D2085730), New York State, and other states where required by law. Copies of certificates and licenses are 
available upon request. While there is an available CPT code for an EML4-ALK test (81401), it is specific to a 
single mutation or fusion. The Biodesix EML4-ALK test measures 4 fusions. If appropriately cross-walked based 
on Medicare pricing guidelines, the Biodesix EML4-ALK test should be priced at the rate of $190 x 4, or $760. 
Because of the similarity between the performance of the Biodesix EML4-ALK test and  EGFR mutation testing 
for which Medicare reimbursement is $329.51 (CPT code 81235), Biodesix recommends that Medicare reimburse 
the EML4-ALK test at a minimum of the established Medicare rate for EGFR testing  of $329.51.Currently, the 
most appropriate code for this test is 81479. 

The ddPCR methodology performed  by Biodesix has been validated in many peer-reviewed publications and 
journals since the late 1990’s.  A study about ddPCR by Vogelstein et al set the precedence for use of this 
methodology to identify predefined mutations by proving feasibility in identifying mutation of the ras oncogene.i 
Blood-based genotyping for the detection of actionable mutations using ddPCR continues to be at the forefront of 
blood-based mutation detection in advanced lung cancer, and patients with EML4-ALK positive tumors have 
targeted therapy options available to them that are FDA approved.ii,iii    

To further prove the effectiveness of the ddPCR EML4-ALK test, Biodesix performed concordance analysis 
comparing results from tissue using FISH testing with results from the ddPCR technique.  Results show 85% 
sensitivity, 100% specificity, and 95% concordance with FISH tissue testing.iv  This high level of concordance 
demonstrates that blood-based testing through ddPCR is an accurate testing method for EML4-ALK.  Importantly, 
blood-based testing can eliminate the need for additional biopsy to get sufficient tissue for FISH testing. 

Targeted treatments for EML4-ALK patients have been approved by the Federal Drug Administration (FDA) 
after showing large improvements in tumor response and progression free survival compared to chemotherapy.  

The Local Coverage Determination (LCD) L35396 Biomarkers for Oncology describes EML4-ALK and 
ROS1 mutations as indicated, predictive biomarkers for crizotinib therapy, and that testing for both biomarkers 
should provide adequate predictive information for patients with locally advanced or metastatic NSCLC. v  
EML4-ALK testing is considered medically necessary for those patients with a diagnosis of locally advanced 
or metastatic NSCLC that are tested on or after Dates of Service of October 1, 2015.   

EML4-ALK targeted therapies can improve patient quality of life (QOL) and outcomes in those patients where 
the mutation is present. However, tissue based testing, which necessitates tissue biopsies, are a barrier to 
effectively and rapidly testing patients who may benefit from targeted treatments. The EML4-ALK test offered by 
Biodesix utilizes a simple blood draw and returns results in 72 hours, offering a non-invasive, timely, actionable 
result for physicians and their patients. 
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ROS-1 (81401) Test Description 
 

Biodesix, Inc. provides a blood-based genetic mutation analysis test measuring a patient’s genetic profile in order 
to assist physicians in prescribing targeted therapies without the need for a tissue biopsy. With a minimal blood 
sample, Biodesix uses droplet digital polymerase chain reaction (ddPCR) methodology to measure gene 
rearrangements that involve the Proto-oncogene 1 tyrosine-protein kinase (ROS-1). Physicians order ROS-1 
utilizing CPT code 81401 on its own or alongside other clinically actionable mutations. ROS-1 is a clinically 
actionable variant in lung cancer and other tumor types.  Identification of the fusion transcripts that result from 
ROS-1 rearrangements via testing is considered standard of care in the treatment of patients with non-small cell 
lung cancer (NSCLC) specifically.  Requiring only a simple blood draw, this minimally-invasive, pre-treatment 
test provides results in less than 72 hours, enabling physicians to make a timely and more-informed decision 
regarding their patients’ therapy options.  
 
Biodesix, Inc. performs all tests in its laboratory in Boulder, Colorado. The laboratory is accredited by CAP, CLIA 
(#06D2085730), New York State, and other states where required by law. Copies of certificates and licenses are 
available upon request. There is no specific CPT code for a ROS-1 test using ddPCR methodology.  Current CPT 
Code descriptions for ROS-1 are specific to the FISH methodology, and those laboratories utilizing FISH bill ROS-
1 with CPT code 88271.  The Biodesix ROS-1 test measure 8 fusions. Biodesix measures multiple fusions for ROS1 
which is similar process for EML4-ALK. As a result, we base our pricing of ROS-1 on EML4-ALK. The FISH 
ALK CPT Code (81404) price is priced at $274.83. If appropriately cross-walked based on Medicare pricing 
guidelines, the Biodesix ROS-1 test would be appropriately priced at the rate of $274.83 x 8, or $2198.64.  Because 
of the similarity between the performance of the Biodesix ROS-1 to EGFR mutation testing for which Medicare 
reimbursement is $331.82 (CPT code 81235), Biodesix recommends that Medicare reimburse the ROS-1 test at a 
minimum of the established Medicare rate for EGFR testing of $331.82.  

The ddPCR methodology performed by Biodesix has been validated in many peer-reviewed publications and 
journals since the late 1990’s. A study about ddPCR by Vogelstein et al set the precedence for use of this 
methodology to identify predefined mutations by proving feasibility in identifying mutation of the ras oncogene.i  
Blood-based genotyping for the detection of actionable mutations using ddPCR continues to be at the forefront of 
blood-based mutation detection in advanced lung cancer, and patients with ROS-1 positive tumors have targeted 
therapy options available to them that are FDA approved.ii,iii    

To further prove the effectiveness of the ddPCR tests, Biodesix performs concordance analysis comparing results 
from tissue using FISH testing with results from the ddPCR technique. This was done for clinical validation for 
ALK which is the same workflow as for ROS-1. The clinical validation is published in Mellert et al.  ROS-1 
analytical validation studies demonstrate that the Lower Limit of Detection (LOD) for the ddPCR-based assay is 
0.2% minor variant frequency.iv  The high level of concordance for the EML4-ALK fusion transcript test 
demonstrates that blood-based testing through ddPCR is an accurate testing method for ROS-1.  Importantly, blood-
based testing can eliminate the need for additional biopsy to get sufficient tissue for FISH testing. 

The Predictive and Prognostic Biomarkers section of the NCCN Guidelines® for NSCLC states that testing for 
ROS-1 gene rearrangements is recommended for patients with non-squamous or not otherwise specified disease so 
that patients with these genetic abnormalities can receive effective treatment with targeted agents such as crizotinib.v 
Targeted treatments for ROS-1 patients have been approved by the Federal Drug Administration (FDA) after 
showing large improvements in tumor response and progression free survival compared to chemotherapy.  
Additionally, this section of the guidelines mentions the use of other methods that are being evaluated as acceptable 
methods by NCCN® standards.  

ROS-1 targeted therapies can improve patient quality of life (QOL) and outcomes in those patients where these 
mutations are present. However, tissue based testing, which necessitates tissue biopsies, are a barrier to effectively 
and rapidly testing patients who may benefit from targeted treatments. The ROS-1 test offered by Biodesix 
utilizes a simple blood draw and returns results in 72 hours, offering a non-invasive, timely, actionable result for 
physicians and their patients. 
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RET (81404) Test Description 
 

Biodesix, Inc. provides a blood-based genetic mutation analysis test measuring a patient’s genetic profile in order 

to assist physicians in prescribing targeted therapies without the need for a tissue biopsy. With a minimal blood 

sample, Biodesix uses droplet digital polymerase chain reaction (ddPCR) methodology to measure gene 

rearrangements that involve rearranged during transfection (RET) genes. Physicians can order RET testing 

utilizing the CPT code 81404 on its own or alongside other clinically actionable mutations. RET arrangements are 

known as clinically actionable variants measured in patients with lung cancer as well as some other tumor types.  

Identification of the fusion transcripts that result from RET rearrangements via testing is considered standard of 

care in the treatment of patients with non-small cell lung cancer (NSCLC) specifically.  Requiring only a simple 

blood draw, this minimally-invasive, pre-treatment test provides results in less than 72 hours, enabling physicians 

to make a timely and more-informed decision regarding their patients’ therapy options.  

 

Biodesix, Inc. performs all tests in its laboratory in Boulder, Colorado. The laboratory is accredited by CAP, CLIA 

(#06D2085730), New York State, and other states where required by law. Copies of certificates and licenses are 

available upon request.  

The ddPCR methodology performed by Biodesix has been validated in many peer-reviewed publications and 

journals since the late 1990’s. A study about ddPCR by Vogelstein et al set the precedence for use of this 

methodology to identify predefined mutations by proving feasibility in identifying mutation of the ras oncogene.i  

Blood-based genotyping for the detection of actionable mutations using ddPCR continues to be at the forefront of 

blood-based mutation detection in advanced lung cancer, and patients with RET positive tumors (tumors that have 

RET rearrangements) have targeted therapy options that are under development for approval by the FDA. ii,iii    

The Predictive and Prognostic Biomarkers section of the NCCN Guidelines® for NSCLC states that testing for RET 

gene rearrangements is recommended for patients with non-squamous or not otherwise specified disease so that 

patients with these genetic abnormalities can receive effective treatment with targeted agents such as crizotinib.iv 

Targeted treatments for RET positive patients are under development for future approval by the Federal Drug 

Administration (FDA) after showing large improvements in tumor response and progression free survival compared 

to chemotherapy.  Additionally, this section of the guidelines mentions the use of other methods that are being 

evaluated as acceptable methods by NCCN® standards. In addition to crizotinib, Cabozantinib for RET 

rearrangements is recommended based on data from a Phase II study. Another targeted therapy for RET includes 

Alectinib, a small molecule inhibitor that targets RET. Other targeted therapies are being developed according to 

the newest NCCN Guidelines including vandetabib.  

RET targeted therapies can improve patient quality of life (QOL) and outcomes in those patients where either of 

these mutations are present. However, tissue based testing, which necessitates tissue biopsies, are a barrier to 

effectively and rapidly testing patients who may benefit from targeted treatments. The RET test offered by 

Biodesix utilizes a simple blood draw and returns results in 72 hours, offering a non-invasive, timely, actionable 

result for physicians and their patients. 
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