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DESCRIPTION 
Currently, there is interest in treating cancers by targeting biological “pathways” that are 
characterized by specific genetic markers. Genetic panel testing offers the potential to 
evaluate a large number of genetic markers at a single time to identify treatments that 
target specific pathways. There are some individual markers that have established 
benefit in certain types of cancers; these situations are not addressed in this policy. 
Rather, the focus of this review is on “expanded” panels, which are defined as panels 
that test a wide variety of genetic markers in cancers without regard for whether specific 
targeted treatment has demonstrated benefit. This approach may result in a different 
treatment than usually selected for a patient based on the type of cancer and its stage. 
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Background 
Tumor location, grade, stage and the patient’s underlying physical condition have 
traditionally been used in clinical oncology to determine the therapeutic approach to a 
specific cancer, which could include surgical resection, ionizing radiation, systemic 
chemotherapy, or combinations thereof. Currently some 100 different types are broadly 
categorized according to the tissue, organ, or body compartment in which it arises. Most 
treatment approaches in clinical care were developed and evaluated in studies that 
recruited subjects and categorized results based on this traditional classification scheme. 
 
This traditional approach to cancer treatment does not reflect the wide diversity of 
cancer at the molecular level. While treatment by organ type, stage, and grade may 
demonstrate statistically significant therapeutic efficacy overall, only a subgroup of 
patients may actually derive clinically significant benefit. It is unusual for a cancer 
treatment to be effective for all patients treated in a traditional clinical trial. Spear et al 
analyzed the efficacy of major drugs used to treat several important diseases.(1) They 
reported heterogeneity of therapeutic responses ranging from a low of 25% for cancer 
chemotherapeutics to a high of 80% for medications such as COX-2 inhibitors, with 
response rates for most drugs falling in the range of 50% to 75%. The low rate for 
cancer treatments is indicative of the need for better identification of characteristics 
associated with treatment response and better targeting of treatment in order to have 
higher rates of therapeutic responses. 
 
Much of the variability in clinical response may be a result of genetic variations. Within 
each broad type of cancer there may be a large amount of variability in the genetic 
underpinnings of the cancer. Targeted cancer treatment refers to the identification of 
genetic abnormalities that are present in the cancer of a particular patient, and the use 
of drugs that target the specific genetic abnormality. Using genetic markers, cancers can 
be further classified by “pathways” defined at the molecular level. An expanding number 
of genetic markers have been identified. Dienstmann et al categorize these findings into 
3 categories.(2) These are: (1) Genetic markers that have a direct impact on care for the 
specific cancer of interest, (2) Genetic markers that may be biologically important but are 
not currently actionable, and (3) Genetic markers of unknown importance. 
 
There are a smaller number of individual genetic markers that fall into the first category, 
i.e., have established utility for a particular cancer type. Utility of these markers has 
generally been demonstrated by randomized controlled trials (RCTs) that select patients 
with the marker, and report significant improvements in outcomes with targeted therapy 
compared with standard therapy. This policy does not apply to these individual markers 
that have demonstrated efficacy. According to recent National Comprehensive Cancer 
Network (NCCN) guidelines,(3) the following markers have demonstrated utility for 
predicting treatment response to targeted therapies for the specific cancers listed: 
 

•Breast cancer  
•HER2 (ERBB2) 
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•Colon cancer  

•KRAS 
•BRAF c1799T>A 

•Non-small-cell lung cancer  
•EGFR 
•ALK/ROS1 

•Metastatic melanoma  
•BRAF v600 

•Chronic myeloid leukemia  
•BRC-ABL 

•Gastrointestinal stromal tumors  
•KIT 

 
Testing for these individual mutations with established utility will not be covered in this 
policy. In some cases, limited panels may be offered that are specific to 1 particular type 
of cancer, for example a panel of several markers for non-small-cell lung cancer. This 
policy is also not intended to address the use of these cancer-specific panels that include 
a few mutations. Rather, the intent is to address expanded panels that test for many 
potential mutations that do not have established efficacy for the specific cancer in 
question. 
 
Some evidence is available on the generalizability of targeted treatment based on a 
specific mutation among cancers that originate from different organs.(2-4) There are 
several examples of mutation-directed treatment that was effective in 1 type of cancer 
but not effective in another. For example, targeted therapy for epidermal growth factor 
receptor (EGFR) mutations have been successful in non-small-cell lung cancer but not in 
trials of other cancer types. Treatment with tyrosine kinase inhibitors based on mutation 
testing has been effective for renal cell carcinoma, but has not demonstrated 
effectiveness for other cancer types tested. 
 
Expanded cancer mutation panels 
The FoundationOne™ test (Foundation Medicine Inc., Cambridge, MA)(5) is a targeted 
mutation panel intended for use with solid tumors. It analyzes 236 cancer-related genes 
and 47 introns from an additional 19 genes using next-generation sequencing 
technology. The test identifies a number of types of mutations, including base 
substitutions, duplications/deletions, copy number variations, and rearrangements. The 
test can be performed on a surgical biopsy or a needle biopsy of a solid tumor that 
contains at least 40 µm of tissue, 20% of which must be malignant material. 
 
FoundationOne Heme test (Foundation Medicine Inc., Cambridge, MA)(5) is a similar 
panel that is intended for use in hematologic malignancies. It analyzes 405 cancer-
related genes and selected introns from an additional 31 genes. In addition, RNA 
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sequencing of 265 genes is done to test for common rearrangements resulting from gene 
fusion. 
 
A number of other targeted panels appear to be primarily marketed to researchers. Some 
of these are listed next: 

•Illumina Inc. (San Diego, CA) offers several cancer panels.(6) The TruSeq® 
Amplicon Panel analyzes 48 cancer-related genes by next-generation sequencing. 
The Illumina TruSight™ Tumor panel analyzes 26 cancer-related genes associated 
with solid tumors. 

•Life technologies Inc. offers several variations of their Ion AmpliSeq™ panels 
intended for use in cancer.(7) The Ion AmpliSeq Comprehensive Cancer Panel 
analyzes more than 400 cancer-related genes and tumor suppressor genes. The Ion 
AmpliSeq Cancer Hotspot Panel v2 analyzes the “hotspot” regions of 50 cancer-
related and tumor suppressor genes. 

 
Regulatory Status 
There are no U.S. Food and Drug Administration (FDA)-approved genetic panels for 
targeted cancer treatment. Commercially available panels are laboratory-developed tests 
that are not subject to FDA approval. Clinical laboratories may develop and validate tests 
in-house (“home-brew”) and market them as a laboratory service; such tests must meet 
the general regulatory standards of the Clinical Laboratory Improvement Act. 
 
 
POLICY 
The use of expanded cancer mutation panels for selecting targeting cancer treatment is 
considered experimental / investigational. 
 
 
RATIONALE 
The evaluation of a genetic test focuses on 3 main principles: (1) analytic validity (technical 
accuracy of the test in detecting a mutation that is present or in excluding a mutation that is 
absent); (2) clinical validity (diagnostic performance of the test [sensitivity, specificity, positive 
and negative predictive values] in detecting clinical disease); and (3) clinical utility (how the 
results of the diagnostic test will be used to change management of the patient and whether 
these changes in management lead to clinically important improvements in health outcomes). 
 
Analytic Validity 
There were no published studies identified that evaluated the analytic validity of these panels. 
The panels are performed primarily by next-generation sequencing, which has a high analytic 
validity. Some panels supplement the next-generation sequencing with additional testing 
methods, such as polymerase chain reaction (PCR), for intronic regions that are included as 
components of the panel. PCR is generally considered to have an analytic validity of more than 
95%. 
 
Information on analytic validity of the FoundationOne test was reported on the FoundationOne 
website.(8) This site states that the analytic sensitivity is greater than 99% for base substitutions 
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at a mutant allele frequency of 5% or more, 98% for indels at a mutant allele frequency of 10% 
or more, less than 95% for copy number alterations. They also report an analytic specificity of 
more than 99%. 
 
Clinical Validity 
The clinical validity of the panels as a whole cannot be determined because of the many different 
mutations and the large number of potential cancers in which it can be used. Clinical validity 
would need to be reported for each specific mutation for a particular type of cancer. Because 
there are many hundreds of different mutations included in the panels and dozens of different 
cancer types, evaluation of the individual clinical validity for each pairing is beyond the scope of 
this review. 
 
Clinical Utility 
To demonstrate clinical utility, controlled trials are required in which a strategy of cancer 
mutation testing followed by targeted treatment based on mutation analysis is compared with 
standard treatment without mutation testing. Randomized trials will be necessary to control for 
selection bias in treatment decisions, because clinicians may select candidates for mutation 
testing based on clinical, demographic and other factors. Outcomes of these trials would be the 
morbidity and mortality associated with cancer and cancer treatment. Overall survival is most 
important; cancer-related survival and/or progression-free survival may be acceptable surrogates. 
Quality-of-life measurement may also be important if study design allows for treatments with 
different toxicities in the experimental and control groups. There are currently no published 
randomized controlled trials (RCTs) with this type of design. 
 
The published evidence consists of nonrandomized studies that are intended to be pilot trials. 
Three of these studies are summarized in Table 1. In a study by Von Hoff et al, 86 patients with 
various cancers who had progression of their disease on at least 2 different prior regimens 
underwent molecular profiling of their cancer.(9) The molecular profile consisted of a panel of 51 
gene expression assays and 11 proteins assessed by either immunohistochemical (IHC) or 
fluorescent in situ hybridization (FISH). The profiles were reviewed by 2 study physicians, who 
identified potential targeted treatments based on the results. The process described does not 
appear to be an integrative approach to profiling cancer, but as simply reviewing the profiles for 
consistency. It was not stated explicitly how a target was identified. If targets were identified, the 
first priority target was where both gene expression and protein measurements were concordant 
for the same target. Next priority targets indicated targets with IHC alone, and least priority 
targets were positive by gene expression alone. 
 
Eighty-six patients underwent molecular profiling. The molecular profiling apparently yielded a 
target in 84 of 86 patients. Sixty-six patients underwent a treatment suggested by their 
molecular profiling result. Patients dropped out of the study for various reasons, the most 
common being worsening clinical condition. The treatments assigned to patients were all 
established cancer treatments, although they sometimes represented off-label use for that 
particular cancer. 
 
The study did not include a control group. Investigators proposed that patients who responded to 
the targeted treatment would have a longer progression-free survival (PFS) than the treatment 
they had most recently failed. A PFS time greater than 1.3 times their previous treatment (PFS 
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ratio ≥1.3) was considered a response, and the null hypothesis was set at 15% response. In the 
study, 18 patients (27%) had a PFS ratio 1.3 or greater. 
 
In the study by Tsimberidou et al, patients with advanced or metastatic cancer refractory to 
standard therapy underwent molecular profiling.(10) PCR-based targeted sequencing was used to 
assess mutations in 10 cancer genes. Loss of PTEN was determined using IHC, and anaplastic 
lymphoma kinase (ALK) translocation was assessed using FISH. Of 1144 patients, 460 had a 
molecular aberration based on this panel of tests. From this group of 460 patients, 211 were 
given “matched” treatment, and 141 were given nonmatched treatment. The principal analysis 
presented was of a subgroup of the 460 patients who had only 1 molecular aberration (n=379). 
Patients were enrolled in 1 of 51 phase 1 clinical trials of experimental agents. 
 
It was not stated how patients were assigned to matched or unmatched therapy, nor how a 
particular therapy was considered a match or not. In the list of trials in which patients were 
enrolled, it appears that many of the investigational agents were inhibitors of specific kinases, 
and thus a patient with a particular aberration of that kinase would probably be considered a 
match for that agent.(10) 
 
Among the 175 patients who were treated with matched therapy, the overall response rate was 
27%. Among the 116 patients treated with nonmatched therapy, the response rate was 5% 
(p<0.001 for the difference in response rates). The median time-to-failure was 5.2 months for 
patients on matched therapy versus 2.2 months on nonmatched therapy (p<0.001). At a median 
of 15 months’ follow-up, median survival was 13.4 months versus 9.0 months (p=0.017) in favor 
of matched therapy. Due to small numbers, individual molecular aberrations could not be 
analyzed, but some sensitivity analyses excluding certain aberrations were shown to demonstrate 
that the results were robust to exclusion of certain groups. 
 
In the study by Dienstmann et al, patients with advanced refractory colorectal cancer had 
molecular profiling with matching to targeted treatment.(11) Three genes (KRAS, BRAF, PIK3CA) 
were analyzed for specific mutations, and PTEN and pMET gene expression levels were assessed 
using IHC. Sixty-eight patients were enrolled in 15 different phase 1 clinical trials, in which 82 
matched targeted therapies were assigned to patients. It was not explicitly stated how a therapy 
was considered a match. 
 
The outcome assessed in the study was the time-to-treatment failure (TTF), which was compared 
with the TTF for the patients’ treatment just before enrollment in the study. Median TTF on 
matched treatment was 7.9 weeks versus 16.3 weeks for prior treatment, indicating worse 
results on matched treatment. Only 1 patient was considered to have had a confirmed partial 
response to matched treatment. Stable disease longer than 16 weeks was observed in 10 
patients. 
 
A major concern with clinical utility is the identification of genetic variants that are not clinically 
important. It is expected that variants of uncertain significance will be very frequent with use of 
panels that include several hundred markers. The FoundationOne website(8) reports that in their 
database of over 2200 test results, the average number of variants identified per sample is 3.06 
(range, 0-23). There is potential for harm with this high number of variants identified. Patients 
may be given treatments that have substantial toxicity and no benefit if treatment decisions are 
made based on variants with uncertain clinical significance. 
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Section Summary 
These 3 trials of molecular marker profiling in cancer patients are early studies in the evaluation 
of molecular profiling to choose treatment and do not provide strong evidence of the approach. 
The studies by Von Hoff et al and Dienstmann et al lacked control groups. It is uncertain whether 
a comparison to patients’ just previously failed treatment is a valid measure of patient response 
or benefit. The biologic state of patients’ cancer is probably different after treatment failure. The 
patients’ state of health is probably worse. In the study by Tsimberidou et al, the patients in the 
matched and nonmatched treatment groups were not randomly allocated, and there may be 
confounding in either patient characteristics or treatment responsible for the difference. In the 
studies of Tsimberidou et al and Dienstmann et al, the targeted treatments assigned were 
generally agents in phase I clinical trials, thus possibly of uncertain benefit to any kind of patient. 
It cannot be determined if the testing strategy apart from the treatment assigned had any 
influence on patient outcome. A further concern is the presence of many variants of uncertain 
significance, which may lead to harm due to adverse events that result from unnecessary 
treatment. 
 
Table 1. Studies of Multiple Molecular Marker Profiling and Cancer Outcomes 
Author  Types of Cancers  Content of Profile, 

Technique  
Treatments Allotted to 
Subjects  

Outcome Measure and 
Results  

Von Hoff et al 
(2010)(9)  

Breast (27%) 
Colorectal (17%) 
Ovarian (8%) 
Miscellaneous (48%)  

• 11 proteins by IHC 
or FISH 

• 51 genes for gene 
expression using 
microarray 

• Established cancer therapies 
• Based on patients’ prior 

history, comorbidities, 
molecular profile, no formal 
algorithm 

• % of patients with PFS on 
targeted treatment 1.3 
times longer than just 
prior treatment PFS (PFS 
ratio ≥3) 

• 86 patients had molecular 
profiling (MP) 

• 84 patients MP found target 
• 66 patients treated with 

target 
• 18/66 (27%) PFS ratio >1.3 

Tsimberidou et 
al (2012)(10)  

Melanoma (25%) 
Colorectal (21%) 
Thyroid (12%) 
Miscellaneous (43%)  

• 10 genes sequenced 
• RET, TP53, KRAS, 

BRAF, PIK3CA, 
NRAS, EGFR, GNAQ, 
KIT, MET genes 
sequenced 

• PTEN loss with IHC 
• ALK with FISH 

• Trial therapies (phase 1 
studies) 

• Based on known action of 
drugs’ action, 51 different 
trials. Some patients 
matched, some patients not 
matched to targeted 
therapies. 

• Response rate (RECIST 
criteria) 

• 27% response in matched 
therapy 

• 5% response in unmatched 
therapy 

• Time to failure 
• 5.2-mo failure time in 

matched therapy 
• 2.2-mo failure time in 

unmatched therapy 

Dienstmann et 
al (2012)(11)  

Colorectal cancer only  • 3 genes genotyped, 
sequenced 

• KRAS, PIK3CA, BRAF 
by various methods 

• PTEN, pMET with 
IHC 

• Trial therapies (phase 1 
studies) 

• Agents that theoretically 
match the tumor 

• Response rate (RECIST 
criteria) 

• 1/68 patient with partial 
response 

• Comparison of failure time 
with patients’ prior 
therapy 

• 7.9-wk failure matched 
• 16.3-wk failure unmatched 
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SUMMARY 
Genetic panels that test for a large number of cancer-associated mutations are commercially 
available. These expanded panels are intended for use in patients with cancer for whom a 
specific targeted therapy based on mutation analysis is not available. The analytic validity of 
these panels is likely to be high when next generation sequencing is used. The clinical validity of 
the individual mutations for particular types of cancer is not easily obtained from the available 
published literature. To demonstrate clinical utility, RCTs are needed that compare the strategy of 
targeted treatment based on panel results with standard care. No such trials have currently been 
published. The available literature on clinical utility consists of a small number of uncontrolled 
studies, and nonrandomized controlled trials that use imperfect comparators. This evidence is not 
sufficient to make any conclusions on clinical utility. In addition, there is potential for harm if 
ineffective therapy is given based on test results, because there may be adverse effects of 
therapy in absence of a benefit. As a result, the use of expanded mutation panel testing for 
targeted treatment in cancer is considered investigational. 
 
Ongoing Trials 
There are ongoing randomized controlled trials underway and/or in the planning stages that will 
address the strategy of targeted therapy based on testing for a wide range of cancer-related 
mutations. A few examples are provided here. 
 
Le Tourneau et al published a description of their trial of molecular marker profiling in 2012, the 
SHIVA trial, which is summarized in Table 2.(12) This is a rigorously designed trial, and it 
highlights important issues in the evaluation of efficacy of this approach. In this study, patients 
with a variety of advanced cancers will be enrolled. It is proposed that no more than 20% of 
patients with the same tumor type will be included. Nineteen molecular markers will be measured 
using genotyping, gene expression, or IHC. Based on the pattern of abnormalities found, 9 
different regimens of established cancer treatments will be assigned to the experimental 
treatment arm (Table 2). For example, patients with HER-2 positive cancer will be given lapatinib 
and trastuzumab. Patients with androgen receptor-positive cancer will be given abiraterone. The 
patients will be randomized to targeted treatment versus conventional therapy based on treating 
physicians’ choice. 
 
Table 2. Treatment Algorithm for Experimental Arm, From Study of Le Tourneau et 
al(12) 
 
Molecular Abnormalities Molecularly Targeted Agent 
KIT, ABL, RET Imatinib 
AKT, mTORC1/2, PTEN, PI3K Everolimus 
BRAF V600E Vemurafenib 
PDGFRA/B and FLT-3 Sorafenib 
EGFR Erlotinib 
HER-2 Lapatinib and trastuzumab 
SRC, EPHA2, LCK, YES Dasatinib 
Estrogen receptor, progesterone receptor Tamoxifen (or letrozole if contraindications) 
Androgen receptor Abiraterone 
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The outcome of the study is progression-free survival (PFS). With 200 total patients in the study, 
it will have a power of 80% to detect a hazard ratio of 1.6 between the intervention and control 
groups, or a doubling of the 6-month PFS rate (from 15%-30%). 
 
The National Cancer Institute is sponsoring a study called the M-PACT trial.(13) This trial will 
screen patients with advanced refractory solid tumors that are resistant to standard therapy for 
391 mutations in 20 genes. A total of 180 patients will be selected who have mutations for which 
a trial of treatment with an available targeted medication is feasible. If mutations of interest are 
detected, using a panel of mutations and a sequencing protocol approved by FDA, those patients 
will be enrolled in the trial and randomly assigned to 1 of 2 treatment arms to receive 1 of the 4 
treatment regimens that are part of this study. This trial is in the early stages of implementation. 
 
Practice Guidelines and Position Statements 
NCCN guidelines do not contain recommendations for the general strategy of testing a tumor for 
a wide range of mutations. The guidelines do contain recommendations for specific genetic 
testing for individual cancers, based on situations where there is a known mutation-drug 
combination that has demonstrated benefits for that specific tumor type. Some examples of their 
recommendations for common solid tumors are listed next: 

•Breast cancer.(14) HER2 testing, when specific criteria are met. 
•Colon cancer.(15)  

•KRAS/NRAS testing for patients with metastatic colon cancer. 
•Consider V600E BRAF testing for patients with metastatic colon cancer 

•Non-small-cell lung cancer.(16)  
•EGFR [epidermal growth factor receptor] and ALK [anaplastic lymphoma kinase] 
testing for patients with metastatic adenocarcinoma 
•Consider EGFR and ALK testing especially in never smokers, mixed histology, or 
small biopsy specimen 

•Melanoma.(17) V600 BRAF testing for patients with metastatic disease 
 
 
CODING  
The following codes for treatment and procedures applicable to this policy are included below 
for informational purposes.  Inclusion or exclusion of a procedure, diagnosis or device code(s) 
does not constitute or imply member coverage or provider reimbursement. Please refer to the 
member's contract benefits in effect at the time of service to determine coverage or non-
coverage of these services as it applies to an individual member. 
 
CPT/HCPCS 
At this time, there are no specific CPT codes for molecular pathology panel testing. Any 
specific mutation which is listed in the codes 81200-81409 would be reported using those 
codes and the other mutations in the panel which are not listed would be reported with 1 
unit of the unlisted molecular pathology code 81479. 
 
81200 ASPA (aspartoacylase) (eg, Canavan disease) gene analysis, common variants (eg, 

E285A, Y231X) 
81201 APC (adenomatous polyposis coli) (eg, familial adenomatosis polyposis [FAP], 

attenuated FAP) gene analysis; full gene sequence 
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81202 APC (adenomatous polyposis coli) (eg, familial adenomatosis polyposis [FAP], 
attenuated FAP) gene analysis; known familial variants 

81203 APC (adenomatous polyposis coli) (eg, familial adenomatosis polyposis [FAP], 
attenuated FAP) gene analysis; duplication/deletion variants 

81205 BCKDHB (branched-chain keto acid dehydrogenase E1, beta polypeptide) (eg, Maple 
syrup urine disease) gene analysis, common variants (eg, R183P, G278S, E422X) 

81206 BCR/ABL1 (t(9;22)) (eg, chronic myelogenous leukemia) translocation analysis; major 
breakpoint, qualitative or quantitative 

81207 BCR/ABL1 (t(9;22)) (eg, chronic myelogenous leukemia) translocation analysis; minor 
breakpoint, qualitative or quantitative 

81208 BCR/ABL1 (t(9;22)) (eg, chronic myelogenous leukemia) translocation analysis; other 
breakpoint, qualitative or quantitative 

81209 BLM (Bloom syndrome, RecQ helicase-like) (eg, Bloom syndrome) gene analysis, 
2281del6ins7 variant 

81210 BRAF (v-raf murine sarcoma viral oncogene homolog B1) (eg, colon cancer), gene 
analysis, V600E variant 

81211 BRCA1, BRCA2 (breast cancer 1 and 2) (eg, hereditary breast and ovarian cancer) 
gene analysis; full sequence analysis and common duplication/deletion variants in 
BRCA1 (ie, exon 13 del 3.835kb, exon 13 dup 6kb, exon 14-20 del 26kb, exon 22 del 
510bp, exon 

81212 BRCA1, BRCA2 (breast cancer 1 and 2) (eg, hereditary breast and ovarian cancer) 
gene analysis; 185delAG, 5385insC, 6174delT variants 

81213 BRCA1, BRCA2 (breast cancer 1 and 2) (eg, hereditary breast and ovarian cancer) 
gene analysis; uncommon duplication/deletion variants 

81214 BRCA1 (breast cancer 1) (eg, hereditary breast and ovarian cancer) gene analysis; full 
sequence analysis and common duplication/deletion variants (ie, exon 13 del 3.835kb, 
exon 13 dup 6kb, exon 14-20 del 26kb, exon 22 del 510bp, exon 8-9 del 7.1kb) 

81215 BRCA1 (breast cancer 1) (eg, hereditary breast and ovarian cancer) gene analysis; 
known familial variant 

81216 BRCA2 (breast cancer 2) (eg, hereditary breast and ovarian cancer) gene analysis; full 
sequence analysis 

81217 BRCA2 (breast cancer 2) (eg, hereditary breast and ovarian cancer) gene analysis; 
known familial variant 

81220 CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene 
analysis; common variants (eg, ACMG/ACOG guidelines) 

81221 CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene 
analysis; known familial variants 

81222 CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene 
analysis; duplication/deletion variants 

81223 CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene 
analysis; full gene sequence 

81224 CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene 
analysis; intron 8 poly-T analysis (eg, male infertility) 

81225 CYP2C19 (cytochrome P450, family 2, subfamily C, polypeptide 19) (eg, drug 
metabolism), gene analysis, common variants (eg, *2, *3, *4, *8, *17) 

81226 CYP2D6 (cytochrome P450, family 2, subfamily D, polypeptide 6) (eg, drug 
metabolism), gene analysis, common variants (eg, *2, *3, *4, *5, *6, *9, *10, *17, 
*19, *29, *35, *41, *1XN, *2XN, *4XN) 
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81227 CYP2C9 (cytochrome P450, family 2, subfamily C, polypeptide 9) (eg, drug 
metabolism), gene analysis, common variants (eg, *2, *3, *5, *6) 

81228 Cytogenomic constitutional (genome-wide) microarray analysis; interrogation of 
genomic regions for copy number variants (eg, Bacterial Artificial Chromosome [BAC] 
or oligo-based comparative genomic hybridization [CGH] microarray analysis) 

81229 Cytogenomic constitutional (genome-wide) microarray analysis; interrogation of 
genomic regions for copy number and single nucleotide polymorphism (SNP) variants 
for chromosomal abnormalities 

81235 EGFR (epidermal growth factor receptor) (eg, non-small cell lung cancer) gene 
analysis, common variants (eg, exon 19 LREA deletion, L858R, T790M, G719A, G719S, 
L861Q) 

81240 F2 (prothrombin, coagulation factor II) (eg, hereditary hypercoagulability) gene 
analysis, 20210G>A variant 

81241 F5 (coagulation Factor V) (eg, hereditary hypercoagulability) gene analysis, Leiden 
variant 

81242 FANCC (Fanconi anemia, complementation group C) (eg, Fanconi anemia, type C) 
gene analysis, common variant (eg, IVS4+4A>T) 

81243 FMR1 (Fragile X mental retardation 1) (eg, fragile X mental retardation) gene analysis; 
evaluation to detect abnormal (eg, expanded) alleles 

81244 FMR1 (Fragile X mental retardation 1) (eg, fragile X mental retardation) gene analysis; 
characterization of alleles (eg, expanded size and methylation status) 

81245 FLT3 (fms-related tyrosine kinase 3) (eg, acute myeloid leukemia), gene analysis, 
internal tandem duplication (ITD) variants (ie, exons 14, 15) 

81250 G6PC (glucose-6-phosphatase, catalytic subunit) (eg, Glycogen storage disease, Type 
1a, von Gierke disease) gene analysis, common variants (eg, R83C, Q347X) 

81251 GBA (glucosidase, beta, acid) (eg, Gaucher disease) gene analysis, common variants 
(eg, N370S, 84GG, L444P, IVS2+1G>A) 

81252 GJB2 (gap junction protein, beta 2, 26kDa, connexin 26) (eg, nonsyndromic hearing 
loss) gene analysis; full gene sequence 

81253 GJB2 (gap junction protein, beta 2, 26kDa; connexin 26) (eg, nonsyndromic hearing 
loss) gene analysis; known familial variants 

81254 GJB6 (gap junction protein, beta 6, 30kDa, connexin 30) (eg, nonsyndromic hearing 
loss) gene analysis, common variants (eg, 309kb [del(GJB6-D13S1830)] and 232kb 
[del(GJB6-D13S1854)]) 

81255 HEXA (hexosaminidase A [alpha polypeptide]) (eg, Tay-Sachs disease) gene analysis, 
common variants (eg, 1278insTATC, 1421+1G>C, G269S) 

81256 HFE (hemochromatosis) (eg, hereditary hemochromatosis) gene analysis, common 
variants (eg, C282Y, H63D) 

81257 HBA1/HBA2 (alpha globin 1 and alpha globin 2) (eg, alpha thalassemia, Hb Bart 
hydrops fetalis syndrome, HbH disease), gene analysis, for common deletions or 
variant (eg, Southeast Asian, Thai, Filipino, Mediterranean, alpha3.7, alpha4.2, 
alpha20.5, and Co 

81260 IKBKAP (inhibitor of kappa light polypeptide gene enhancer in B-cells, kinase complex-
associated protein) (eg, familial dysautonomia) gene analysis, common variants (eg, 
2507+6T>C, R696P) 

81261 IGH@ (Immunoglobulin heavy chain locus) (eg, leukemias and lymphomas, B-cell), 
gene rearrangement analysis to detect abnormal clonal population(s); amplified 
methodology (eg, polymerase chain reaction) 
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81262 IGH@ (Immunoglobulin heavy chain locus) (eg, leukemias and lymphomas, B-cell), 
gene rearrangement analysis to detect abnormal clonal population(s); direct probe 
methodology (eg, Southern blot) 

81263 IGH@ (Immunoglobulin heavy chain locus) (eg, leukemia and lymphoma, B-cell), 
variable region somatic mutation analysis 

81264 IGK@ (Immunoglobulin kappa light chain locus) (eg, leukemia and lymphoma, B-cell), 
gene rearrangement analysis, evaluation to detect abnormal clonal population(s) 

81265 Comparative analysis using Short Tandem Repeat (STR) markers; patient and 
comparative specimen (eg, pre-transplant recipient and donor germline testing, post-
transplant non-hematopoietic recipient germline [eg, buccal swab or other germline 
tissue sample] 

81266 Comparative analysis using Short Tandem Repeat (STR) markers; each additional 
specimen (eg, additional cord blood donor, additional fetal samples from different 
cultures, or additional zygosity in multiple birth pregnancies) (List separately in 
addition to code for primary procedures) 

81267 Chimerism (engraftment) analysis, post transplantation specimen (eg, hematopoietic 
stem cell), includes comparison to previously performed baseline analyses; without 
cell selection 

81268 Chimerism (engraftment) analysis, post transplantation specimen (eg, hematopoietic 
stem cell), includes comparison to previously performed baseline analyses; with cell 
selection (eg, CD3, CD33), each cell type 

81270 JAK2 (Janus kinase 2) (eg, myeloproliferative disorder) gene analysis, p.Val617Phe 
(V617F) variant 

81275 KRAS (v-Ki-ras2 Kirsten rat sarcoma viral oncogene) (eg, carcinoma) gene analysis, 
variants in codons 12 and 13 

81280 Long QT syndrome gene analyses (eg, KCNQ1, KCNH2, SCN5A, KCNE1, KCNE2, 
KCNJ2, CACNA1C, CAV3, SCN4B, AKAP, SNTA1, and ANK2); full sequence analysis 

81281 Long QT syndrome gene analyses (eg, KCNQ1, KCNH2, SCN5A, KCNE1, KCNE2, 
KCNJ2, CACNA1C, CAV3, SCN4B, AKAP, SNTA1, and ANK2); known familial sequence 
variant 

81282 Long QT syndrome gene analyses (eg, KCNQ1, KCNH2, SCN5A, KCNE1, KCNE2, 
KCNJ2, CACNA1C, CAV3, SCN4B, AKAP, SNTA1, and ANK2); duplication/deletion 
variants 

81290 MCOLN1 (mucolipin 1) (eg, Mucolipidosis, type IV) gene analysis, common variants 
(eg, IVS3-2A>G, del6.4kb) 

81291 MTHFR (5,10-methylenetetrahydrofolate reductase) (eg, hereditary 
hypercoagulability) gene analysis, common variants (eg, 677T, 1298C) 

81292 MLH1 (mutL homolog 1, colon cancer, nonpolyposis type 2) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; full sequence analysis 

81293 MLH1 (mutL homolog 1, colon cancer, nonpolyposis type 2) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; known familial variants 

81294 MLH1 (mutL homolog 1, colon cancer, nonpolyposis type 2) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; duplication/deletion 
variants 

81295 MSH2 (mutS homolog 2, colon cancer, nonpolyposis type 1) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; full sequence analysis 

81296 MSH2 (mutS homolog 2, colon cancer, nonpolyposis type 1) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; known familial variants 
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81297 MSH2 (mutS homolog 2, colon cancer, nonpolyposis type 1) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; duplication/deletion 
variants 

81298 MSH6 (mutS homolog 6 [E. coli]) (eg, hereditary non-polyposis colorectal cancer, 
Lynch syndrome) gene analysis; full sequence analysis 

81299 MSH6 (mutS homolog 6 [E. coli]) (eg, hereditary non-polyposis colorectal cancer, 
Lynch syndrome) gene analysis; known familial variants 

81300 MSH6 (mutS homolog 6 [E. coli]) (eg, hereditary non-polyposis colorectal cancer, 
Lynch syndrome) gene analysis; duplication/deletion variants 

81301 Microsatellite instability analysis (eg, hereditary non-polyposis colorectal cancer, Lynch 
syndrome) of markers for mismatch repair deficiency (eg, BAT25, BAT26), includes 
comparison of neoplastic and normal tissue, if performed 

81302 MECP2 (methyl CpG binding protein 2) (eg, Rett syndrome) gene analysis; full 
sequence analysis 

81303 MECP2 (methyl CpG binding protein 2) (eg, Rett syndrome) gene analysis; known 
familial variant 

81304 MECP2 (methyl CpG binding protein 2) (eg, Rett syndrome) gene analysis; 
duplication/deletion variants 

81310 NPM1 (nucleophosmin) (eg, acute myeloid leukemia) gene analysis, exon 12 variants 
81315 PML/RARalpha, (t(15;17)), (promyelocytic leukemia/retinoic acid receptor alpha) (eg, 

promyelocytic leukemia) translocation analysis; common breakpoints (eg, intron 3 and 
intron 6), qualitative or quantitative 

81316 PML/RARalpha, (t(15;17)), (promyelocytic leukemia/retinoic acid receptor alpha) (eg, 
promyelocytic leukemia) translocation analysis; single breakpoint (eg, intron 3, intron 
6 or exon 6), qualitative or quantitative 

81317 PMS2 (postmeiotic segregation increased 2 [S. cerevisiae]) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; full sequence analysis 

81318 PMS2 (postmeiotic segregation increased 2 [S. cerevisiae]) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; known familial variants 

81319 PMS2 (postmeiotic segregation increased 2 [S. cerevisiae]) (eg, hereditary non-
polyposis colorectal cancer, Lynch syndrome) gene analysis; duplication/deletion 
variants 

81321 PTEN (phosphatase and tensin homolog) (eg, Cowden syndrome, PTEN hamartoma 
tumor syndrome) gene analysis; full sequence analysis 

81322 PTEN (phosphatase and tensin homolog) (eg, Cowden syndrome, PTEN hamartoma 
tumor syndrome) gene analysis; known familial variant 

81323 PTEN (phosphatase and tensin homolog) (eg, Cowden syndrome, PTEN hamartoma 
tumor syndrome) gene analysis; duplication/deletion variant 

81324 PMP22 (peripheral myelin protein 22) (eg, Charcot-Marie-Tooth, hereditary 
neuropathy with liability to pressure palsies) gene analysis; duplication/deletion 
analysis 

81325 PMP22 (peripheral myelin protein 22) (eg, Charcot-Marie-Tooth, hereditary 
neuropathy with liability to pressure palsies) gene analysis; full sequence analysis 

81326 PMP22 (peripheral myelin protein 22) (eg, Charcot-Marie-Tooth, hereditary 
neuropathy with liability to pressure palsies) gene analysis; known familial variant 

81330 SMPD1(sphingomyelin phosphodiesterase 1, acid lysosomal) (eg, Niemann-Pick 
disease, Type A) gene analysis, common variants (eg, R496L, L302P, fsP330) 
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81331 SNRPN/UBE3A (small nuclear ribonucleoprotein polypeptide N and ubiquitin protein 
ligase E3A) (eg, Prader-Willi syndrome and/or Angelman syndrome), methylation 
analysis 

81332 SERPINA1 (serpin peptidase inhibitor, clade A, alpha-1 antiproteinase, antitrypsin, 
member 1) (eg, alpha-1-antitrypsin deficiency), gene analysis, common variants (eg, 
*S and *Z) 

81340 TRB@ (T cell antigen receptor, beta) (eg, leukemia and lymphoma), gene 
rearrangement analysis to detect abnormal clonal population(s); using amplification 
methodology (eg, polymerase chain reaction) 

81341 TRB@ (T cell antigen receptor, beta) (eg, leukemia and lymphoma), gene 
rearrangement analysis to detect abnormal clonal population(s); using direct probe 
methodology (eg, Southern blot) 

81342 TRG@ (T cell antigen receptor, gamma) (eg, leukemia and lymphoma), gene 
rearrangement analysis, evaluation to detect abnormal clonal population(s) 

81350 UGT1A1 (UDP glucuronosyltransferase 1 family, polypeptide A1) (eg, irinotecan 
metabolism), gene analysis, common variants (eg, *28, *36, *37) 

81355 VKORC1 (vitamin K epoxide reductase complex, subunit 1) (eg, warfarin metabolism), 
gene analysis, common variants (eg, -1639/3673) 

81400 Molecular pathology procedure, Level 1(eg, identification of single germline variant 
[eg, SNP] by techniques such as restriction enzyme digestion or melt curve analysis) 

81401 Molecular pathology procedure, Level 2 (eg, 2-10 SNPs, 1 methylated variant, or 1 
somatic variant [typically using nonsequencing target variant analysis], or detection of 
a dynamic mutation disorder/triplet repeat) 

81402 Molecular pathology procedure, Level 3 (eg, >10 SNPs, 2-10 methylated variants, or 
2-10 somatic variants [typically using non-sequencing target variant analysis], 
immunoglobulin and T-cell receptor gene rearrangements, duplication/deletion 
variants of 1 exon, loss of heterozygosity [LOH], uniparental disomy [UPD]) 

81403 Molecular pathology procedure, Level 4 (eg, analysis of single exon by DNA sequence 
analysis, analysis of >10 amplicons using multiplex PCR in 2 or more independent 
reactions, mutation scanning or duplication/deletion variants of 2-5 exons) 

81404 Molecular pathology procedure, Level 5 (eg, analysis of 2-5 exons by DNA sequence 
analysis, mutation scanning or duplication/deletion variants of 6-10 exons, or 
characterization of a dynamic mutation disorder/triplet repeat by Southern blot 
analysis) 

81405 Molecular pathology procedure, Level 6 (eg, analysis of 6-10 exons by DNA sequence 
analysis, mutation scanning or duplication/deletion variants of 11-25 exons), 
regionally targeted cytogenomic array analysis 

81406 Molecular pathology procedure, Level 7 (eg, analysis of 11-25 exons by DNA sequence 
analysis, mutation scanning or duplication/deletion variants of 26-50 exons, 
cytogenomic array analysis for neoplasia) 

81407 Molecular pathology procedure, Level 8 (eg, analysis of 26-50 exons by DNA sequence 
analysis, mutation scanning or duplication/deletion variants of >50 exons, sequence 
analysis of multiple genes on one platform) 

81408 Molecular pathology procedure, Level 9 (eg, analysis of >50 exons in a single gene by 
DNA sequence analysis) 

81479 Unlisted molecular pathology procedure 
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Diagnoses 
Experimental / Investigational for all diagnoses related to this medical policy. 
 
 
REVISIONS 
09-05-2014 Policy added to the bcbsks.com web site on August 6, 2014. 
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