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Last Revision Date:      04/01/2022

Description
Genetic tests are laboratory tests or studies that identify changes in human deoxyribonucleic acid (DNA), 
chromosomes, genes, or proteins, and can confirm or rule out a suspected genetic condition and identify a person’s 
chance of developing and passing on a genetic disorder. Genetic testing includes the analysis of single genes, a panel 
of genes or the entire exome or genome. Test selection depends on the indication for testing and includes tests used 
to guide intervention or treatment selection in symptomatic or asymptomatic individuals; tests that identify individuals 
at risk for future disorders; tests that predict disease prognosis; and tests that predict response to treatment.

CareFirst Genetic Testing Program scope includes the following:
 Genetic Testing for Hereditary Cardiac Disease
 Genetic Testing for Hereditary Cancer Susceptibility 
 Genetic Testing for Reproductive Carrier Screening
 Genetic Testing for Single-Gene and Multifactorial Conditions 
 Pharmacogenetic Testing and Testing for Thrombotic Disorders 
 Molecular Testing of Solid and Hematologic Tumors and Malignancies
 Whole Exome and Whole Genome Sequencing

The Genetic Testing Program scope does not include:
 Human Leukocyte Antigen (HLA) Testing
 Cologuard® (refer to CareFirst Medical Policy Operating Procedure # 2.03.011A)
 Preimplantation Genetic Testing (refer to CareFirst Medical Policy # 4.02.007)  
 Circulating Tumor Cell Testing (refer to CareFirst Medical Policy # 11.01.076)
 Inpatient genetic testing

***Prior Authorization is required for ALL Genetic Testing Services within the program 
scope noted above. ***

Genetic testing services must be preauthorized.  Providers should submit preauthorization requests online at 
provider.carefirst.com or call (844) 377-1277.

Policy
CareFirst Blue Cross Blue Shield defers to AIM Specialty Health’s Clinical Appropriateness Guidelines for the 
following genetic testing services:

 Single Gene and Multifactorial Conditions Genetic Testing
 Genetic Testing for Hereditary Cardiac Disease
 Hereditary Cancer Susceptibility Genetic Testing
 Reproductive Carrier Screening and Prenatal Diagnosis Genetic Testing
 Somatic and Hematologic Tumors Genetic Testing
 Pharmacogenomic and Thrombophilia Genetic Testing
 Chromosomal Microarray Analysis, Whole Exome and Whole Genome Sequencing

A molecular genetic test is covered when the test meets appropriate use criteria as outlined in the AIM Clinical 
Appropriateness Guidelines available at: http://aimspecialtyhealth.com/CG-GeneticTesting.html

http://aimspecialtyhealth.com/CG-GeneticTesting.html
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Pretest genetic counseling is required for tests described in the following AIM Guidelines:
 Single Gene and Multifactorial Conditions Genetic Testing
 Genetic Testing for Hereditary Cardiac Disease
 Hereditary Cancer Susceptibility Genetic Testing
 Reproductive Carrier Screening and Prenatal Diagnosis Genetic Testing
 Somatic and Hematologic Tumors Genetic Testing
 Pharmacogenomic and Thrombophilia Genetic Testing
 Chromosomal Microarray Analysis, Whole Exome and Whole Genome Sequencing

Genetic Counseling must be performed by one of the below genetic experts:
 A board-certified or board-eligible medical geneticist not employed by a commercial genetic testing laboratory*
 An American Board of Medical Genetics or American Board of Genetic Counseling certified genetic counselor 

not employed by a commercial genetic testing laboratory* 
 A genetic nurse who a) is credentialed as either a Genetic Clinical Nurse (GCN) or an Advanced Practice 

Nurse in Genetics (APGN) by either the Genetic Nursing Credentialing Commission (GNCC) or the American 
Nurses Credentialing Center (ANCC), and b) is not employed by a commercial genetic testing laboratory*

*A physician, genetic counselor or genetic nurse employed by a laboratory that operates within an integrated, 
comprehensive health care delivery system is not considered to be an employee of a commercial genetic testing 
laboratory for the purpose of this policy.

A molecular genetic test that does not meet the criteria as described above is considered not medically 
necessary, and therefore not covered. 

CareFirst does not defer to AIM Specialty Health’s Clinical Appropriateness Guidelines for the following 
assays: GeneSight Psychotropic®, Genomind Professional PGx Express™. 

Coverage based on CareFirst criteria for the above-named assays is as follows:

GeneSight Psychotropic®:

The GeneSight® Psychotropic assay, to assist with psychotropic medication selection and management in patients with 
major depressive disorder is considered medically necessary for patients with at least one prior failed psychiatric 
medication trial. 

Use of the GeneSight® Psychotropic assay for all other indications including but not limited to: anxiety, bipolar disorder, 
post-traumatic stress disorder (PTSD), obsessive compulsive disorder, and schizophrenia is considered not medically 
necessary, and therefore not covered.

Genomind Professional PGx Express™:

The Genomind assay, to assist with psychotropic medication selection and management in patients with major 
depressive disorder is considered medically necessary for patients with at least one prior failed psychiatric medication 
trial. 

Use of the Genomind Professional PGx Express™ assay for all other indications including but not limited to: anxiety, 
bipolar disorder, post-traumatic stress disorder (PTSD), obsessive compulsive disorder, and schizophrenia is 
considered not medically necessary, and therefore not covered.

Policy Guidelines
Rationale:
GeneSight Psychotropic®

GeneSight® Psychotropic, a pharmacogenomic assay, uses proprietary algorithm to analyze up to 12 genes to identify 
genetically appropriate FDA-approved psychotropic medications for the treatment of major depressive disorder. The 
test is suitable for patients with major depressive disorder who have failed at least one psychiatric medication. 
GeneSight places patient-specific results for each medication into one of three color-coded categories (green, yellow 
and red). Categorization of these results assists prescribing providers with the selection and dosage of genetically 
appropriate medications to increase the likelihood of response and reduce the risk of adverse events. 
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GeneSight Psychotropic® is certified under the Clinical Laboratory Improvement Amendments (CLIA) of 1988, and 
therefore does not require approval from the Food and Drug Administration (FDA). Direct evidence on the analytical 
validation of the marketed version is lacking and no studies could be found that directly assessed the clinical validity of 
the current marketed version of the test. Indirect evidence on clinical validity were reported in three clinical utility studies 
(Hall-Flavin et al., 2012; Hall-Flavin et al., 2013; Winner et al., 2013). Genotyping results were provided by these 
studies, but test accuracy, sensitivity, specificity, or positive predictive values were not reported. Hall-Flavin et al. (2012) 
prospectively evaluated the potential benefit of utilizing a pharmacogenomics test report to guide the selection and 
dosing of psychotropic medication in an outpatient psychiatric practice (N=22). Patients were non-randomly assigned 
to one of two possible groups (guided group: use of pharmacogenomic testing to guide medication decisions; and 
unguided group: treatment decisions are unguided by pharmacogenomic test results). Patients in the guided medication 
group experienced significantly (P=0.002) more reduction in depressive symptoms compared to patients in the 
unguided group. Significantly more patients (21.4%) in the unguided group were prescribed medications in the red 
category versus 5.9% for patients in the guided group (P=0.02). An open-label study by Hall-Flavin et al. (2013) (N=227) 
examined modifications to medication management in patients whose pharmacotherapy was guided by a 5-gene 
pharmacogenomics test versus unguided with an 8-week follow up period. The majority (76.8%) of patients in the 
guided group had a change medication management compared to 44.1% of patients in the unguided group (P<0.0001). 
Remission rates were highest among patients in the guided intervention group (P=0.03). Overall, patients in the guided 
group experienced greater percent improvement in depression scores compared with the unguided group. Winner et 
al. (2012), retrospectively evaluated healthcare utilization in relation to an interpretive pharmacogenomic test and 
reporting system for 96 patients with a DSM-IV-TR diagnosis of anxiety or depression. All subjects were on at least one 
antidepressant or antipsychotic medication therapy. Patients whose medications fell into the red category (‘use with 
caution and frequent monitoring’) had the highest utilization of total healthcare visits, general medical visits, three times 
more medical absence days and four times more disability claims than patients in the yellow (‘use with caution’) and 
green (‘use as directed’) groups. A prospective, randomized, double-blinded study by Winner et al. (2013), evaluated 
the benefit of the GeneSight (five-gene version) for the management of psychotropic medications in the treatment of 
major depression at an outpatient psychiatric practice. Patients were either randomized to the treatment as usual (n=25) 
or the pharmacogenomic-informed (GeneSight) group (n=26). Depression severity was assessed by blinded study 
raters at baseline (within two days of enrollment), 4, 6 and 10 weeks after baseline assessment. Patients in the 
GeneSight group reported more improvement in depressive symptoms compared to the TAU group (30.8% versus 
20.7%, p=0.28). Patients in the TAU group whose medications at baseline fell into the red category had very little 
improvement (0.8%) in depressive symptoms at week 10. Whereas 33.1% of patients in the GeneSight group who 
started on a red category medication experienced an improvement in depressive symptoms (P=0.06). Although the 
findings appear promising, they must be interpreted with caution because the differences between with two groups 
were generally not of statistical significance (at weeks 4 and 10). However, at 6 weeks follow up, the GeneSight group 
experienced significantly more improvement in depressive symptoms compared to the TAU group (35.4% versus 
18.5%, P=0.04). 

Alternatives to the GeneSight® Psychotropic assay include single-gene testing and medication selection without 
pharmacogenomic testing. Studies have showed that patients whose medication selection was guided by 
pharmacogenomics testing with the GeneSight® assay experienced an improvement in depressive symptoms 
compared to patients whose pharmacotherapy was unguided. Although preliminary findings are promising, further well-
designed studies are needed to confirm these findings.

Genomind Professional PGx Express™

The Genomind Professional PGx Express™ Assay contains a panel of 24 genes that are used to inform prescriptions 
of psychiatric drugs. A report is generated for this test that includes genetic implications for 130 mental health 
medications. Traditionally, optimizing mental health medication has involved a cumbersome trial-and-error process. 
Using this pharmacogenomic test to guide medication selection is suggested to shorten the process of identifying 
effective medications for individual patients.

In 2015 a study was conducted by Brennan et al. to study the impact of treatments guided by Genomind on patient 
outcomes. This was an unblinded prospective analysis of psychiatric patients and clinicians who utilized the Genomind 
Genecept Assay. Each patient who participated in this study had a report displaying their likely responsiveness to 
medication provided to their physician. Clinicians completed surveys within one week of receiving the test results and 
three months after receiving test results. Patients completed assessments of depression, anxiety, medication side 
effects, and quality of life at baseline, one month, and three months. Results demonstrated a substantial proportion of 
individuals receiving pharmacogenetic testing showed clinically significant improvements on measures of symptoms, 
adverse effects, and quality of life. Of the patients studied 87% showed clinically measurable improvement. Importantly, 
this study did not contain a comparison group in which Genomind report results were not considered when making 
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treatment decisions. This means the proportion of treatment outcomes that can be attributed to test results is unable to 
be determined. 

In 2017 the data from the Brennan et al., 2015 study was analyzed with a focus on a subset of participants with variants 
of SLC6A4 (the serotonin transporter gene) and MTHFR (the gene encoding methylenetetrahydrofolate reductase). 
Individuals with these variants whose subsequent treatment was consistent with the assay-guided treatment per the 
Genomind Genecept Assay tended to fare better on several self-reported outcomes than those individuals whose 
subsequent treatment was discordant with the assay. Specifically, individuals with SLC6A4 variants and assay-guided 
treatment reported significantly better quality of life outcomes.

Genetic information is increasingly being used in clinical psychiatry to guide treatment decisions. Genomind panels and 
reports provide an important option for clinicians who are seeking to optimize medical treatment for patients.

***At its sole discretion, CareFirst may cover emerging technologies that have been proven to be safe; have 
promising initial trial results; and have medical benefit and a strong potential to improve the net health 
outcomes. 

Update 2020:
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:
Genomind is a provider of phamacogenomic testing to guide psychiatric medication selection. Studies have suggested 
that consideration of Genomind test results when prescribing medication to treat depression is associated with better 
patient outcomes.

Update 2021b:
AIM Specialty Health’s Clinical Appropriateness Guidelines will be followed for ExoDx Prostate (IntelliScore), Oncotype 
DX, and EndoPredict.

Benefit Applications
Note: For FEP, check the Member’s contract for benefits.

Provider Guidelines
Genetic testing services must be preauthorized. Providers should submit preauthorization requests online at 
provider.carefirst.com or call (844) 377-1277.

Cross References to Related Policies and Procedures
4.02.007 Preimplantation Genetic Testing, Policy
11.01.076 Circulating Tumor Cell Testing, Policy

References
The following were among the resources reviewed and considered in developing this policy.  By reviewing and 
considering the resources, CareFirst does not in any way endorse the contents thereof nor assume any liability 
or responsibility in connection therewith.  The opinions and conclusions of the authors of these resources are 
their own and may or may not be in agreement with those of CareFirst.

Albala, D., Kemeter, M. J., Febbo, P. G., et al. (2016). Health Economic Impact and Prospective Clinical Utility of 
Oncotype DX(R) Genomic Prostate Score. Rev Urol, 18(3),123-132. doi: 10.3909/riu0725

Alix-Panabieres C. & Pantel, K. (2016). Clinical application of circulating tumor cells and circulating tumor DNA as liquid 
biopsy. Cancer Discov., 6(5), 479-491. doi: 10.1158/2159-8290.CD-15-1483

Al-Harbi, K. S. (2012). Treatment-resistant depression: therapeutic trends, challenges, and future directions. Patient 
Prefer Adherence, 6, 369-388.
Allen, R.M. (2017) Weighing the benefits of genetic information in clinical psychiatry, Psychiatric Times, 34(7): 
https://www.psychiatrictimes.com/view/weighing-benefits-genetic-information-clinical-psychiatry. 



 

5

Amato, R.J., Boland, J., Myer, N., Few, L., Dowd, D. (2018) Pharmacogenomics and psychiatric clinical care, J 
Psychosoc Nurs Ment Health Serv, 56(1): 22-31.

American Society of Clinical Oncology (2016). Use of biomarkers to guide decisions on adjuvant systemic therapy for 
women with early-stage invasive breast cancer: American Society of Clinical Oncology Practice Guideline. Journal of 
Clinical Oncology, 34(10), 1134-1150. doi:10.1200/JCO.2015.65.2289 

American Cancer Society. Cancer Facts & Figures 2017. Retrieved from: https://www.cancer.org/content/dam/cancer-
org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2017/cancer-facts-and-figures-2017.pdf

Badani, K. K., Kemeter, M. J., Febbo, P. G., et al. (2015). The impact of a biopsy based 17-Gene Genomic Prostate 
Score on treatment recommendations in men with newly diagnosed clinically prostate cancer who are candidates for 
active surveillance. Urol Pract., 2(4),181-189.

Bettegowda, C., Sausen, M., Leary, R. J., et al. (2014). Detection of circulating tumor DNA in early- and late-stage 
human malignancies. Sci Transl Med., 6(224), 224ra224. doi: 10.1126/scitranslmed.3007094

BlueCross and BlueShield Association (2017, August).  Assays of Genetic Expression in Tumor Tissue as a Technique 
to Determine Prognosis in Patients with Breast Cancer (Medical Policy Reference Manual, Policy 2.04.36). Chicago: 
Author. 

BlueCross BlueShield Association.  (2016, November).  Gene expression profiling and protein biomarkers for prostate 
cancer management.  (Medical Policy 2.04.111). Chicago, IL: Author.

BlueCross and BlueShield Association (2017, December). Circulating Tumor DNA or Non-Small-Cell Lung Cancer 
(Liquid Biopsy) (Medical Policy 2.04.1430. Chicago: Author.

BlueCross Blue Shield of Massachusetts. (2017, September). Circulating Tumor DNA and Circulating Tumor Cells for 
Cancer Management (Liquid Biopsy) (Medical Policy 797). Boston: Author. 

BlueCross BlueShield Association.  (2017, June).  Genetic Testing for Mental Health Conditions (Medical Policy 
2.04.110). Chicago, IL: Author.

Blue Cross BlueShield Association (2017, November). Genetic and Protein Biomarkers for the Diagnosis and Cancer 
Risk Assessment of Prostate Cancer. (Medical Policy 2.04.33). Chicago, IL: Author
Blue Cross BlueShield Association (2020, August). Genetic Testing for Diagnosis and Management of Mental Health 
Conditions (Medical Policy 2.04.110). Chicago, IL: Author.

Bousman, C.A., Bengesser, S.A., Aitchison, K.J., Amare, A.T., Aschauer, H., Baune, B.T., …, Müller, D.J. (2021). 
Review and Consensus on Pharmacoenomic Testing in Psychiatry, Pharmacopsychiatry, 54(1): 5-17.

Brand, T. C., Zhang, N., Crager, M. R., et al. (2016). Patient-specific meta-analysis of 2 clinical validation studies to 
predict pathologic outcomes in prostate cancer using the 17-Gene Genomic Prostate Score. Urology, 89, 69-75. doi: 
10.1016/j.urology.2015.12.008

Brennan, F.X., Gardner, K.R., Lombard, J., Perlis, R.H., Fava, M., Harris, H.W., Scott, R. (2015). A naturalistic study 
of the effectiveness of pharmacogenetic testing to guide treatment in psychiatric patients with mood and anxiety 
disorders, Prim Care Companion CNS Disord, 17(2): 10.4088/PCC.14m01717.

Clifford, H. W., Cassidy, A. P., Vaughn, C. et al. (2016). Profiling lung adenocarcinoma by liquid biopsy: can one size 
fit all?  Cancer Nanotechnology, 7(1),10. doi: 10.1186/s12645-016-0023-8

Colleoni, M., Sun, Z., Price, K. N., et al. (2016). Annual hazard rates of recurrence for breast cancer during 24 years of 
follow up: results from the International Breast Cancer Study Group Trials I to V.  Journal of Clinical Oncology, 34(9), 
927-935. doi: 10.1200/JCO.2015.62.3504

Cullen, J., Rosner, I. L., Brand, T. C. et al. (2014). A Biopsy-based 17-gene Genomic Prostate Score predicts recurrence 
after radical prostatectomy and adverse surgical pathology in a racially diverse population of mend with clinically low- 
and intermediate-risk prostate cancer. European Urology, 68(1), 123-31. doi: 10.1016/j.eururo.2014.11.030

https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2017/cancer-facts-and-figures-2017.pdf
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2017/cancer-facts-and-figures-2017.pdf
https://www.ncbi.nlm.nih.gov/pubmed/?term=Clifford%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=27933110
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cassidy%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=27933110
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vaughn%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27933110


 

6

Dall'Era, M. A., Albertsen, P. C., Bangma, C., et al. (2012). Active Surveillance for prostate cancer: a systematic review. 
European Urology, 62(6), 976-83. doi: 10.1016/j.eururo.2012.05.072

Donovan, M. J., Noerholm, M., Bentink, S. et al. (2015). A molecular signature of PCA3 and ERG exosomal RNA from 
non-DRE urine is predictive of initial prostate biopsy result. Prostate Cancer and Prostatic Diseases, 18, 370-375. doi: 
10.1038/pcan.2015.40

Dubsky, P., Brase, J.C., Jakesz, R., Rudas, M, Singer, C.F., Greil, R., . . .Filipits, M. (2013a, October). The Endopredict 
score provides prognostic information on late distant metastases in ER+/HER2- breast cancer patients.  British Journal 
of Cancer, 109, 2959-2964 doi:10.1038/bjc.2013.671.

Dubsky, P., Filipits, M., Jakesz, R., Rudas, M., Singer, C. F., Greil, R., . . . Gnant M. (2013b). EndoPredict improves 
the prognostic classification derived from common clinical guidelines in ER-positive, HER2-negative early breast 
cancer. Annals of Oncology, 24(3), 640-647.

ExoDx® Prostate (IntelliScore) urine exosome assay for prostate cancer. Retrieved from: http://www.exosomedx.com/

Eure, G., Germany, R., Given, R., et al. (2017). Use of a 17-Gene Prognostic Assay in Contemporary Urologic Practice: 
Results of an Interim Analysis in an Observational Cohort. Urology, 107, 67-75. doi: 10.1016/j.urology.2017.02.052 

Fagerness, J., Fonseca, E., Hess, G.P., Scott, R., Gardner, K.R., Koffler, M., …, Lombard, J. (2014) Pharmacogenetic-
guided psychiatric intervention associated with increased adherence and cost savings, Am J Manag Care, 20(5): e146-
56.

Filipits, M., Rudas, M., Jakesz, R., Dubsky, P., Fitzal, F., Singer, C. F., . . .  Gnant, M. (2011). A new molecular predictor 
of distant recurrence in ER-positive, HER2-negative breast cancer adds independent information to conventional 
clinical risk factors. Clinical Cancer Research, 17(18), 6012-6020. doi: 10.1158/1078-0432.CCR-11-0926

Fitzal, F., Filipits, M., Rudas, M., Greil, R., Dietze, O., Samonigg, H., ... Gnant, M. (2015). The genomic expression test 
EndoPredict is a prognostic tool for identifying risk of local recurrence in postmenopausal endocrine receptor-positive, 
her2neu-negative breast cancer patients randomised within the prospective ABCSG 8 trial. British Journal of Cancer, 
112(8): 1405-10. doi: 10.1038/bjc.2015.98

Greden, J.F., Parikh, S.V., Rothschild, A.J., Thase, M.E., Dunlop, B.W., DeBattista, C., …, Dechairo, B. (2019) Impact 
of pharmacogenomics on clinical outcomes in major depressive disorder in the GUIDED trial: A large, patient- and 
rater-blinded, randomized, controlled study, J Psych Res, 111: 59-67.

Gyorffy. B., Hatzis, C., Sanft, T., Hofstatter, E., Atkas, B., Pusztai, L.  (2015). Multigene prognostic tests in breast 
cancer: past, present, future.  Breast Cancer Research, 17, 11 doi: 10.1186/s13058-015-0154-2.

Hall-Flavin, D. K., Winner, J. G., Allen, J. D., et al. (2012). Using a pharmacogenomic algorithm to guide the treatment 
of depression. Transl Psychiatry, 2, e172. 

Hall-Flavin, D. K., Winner, J. G., Allen, J. D., et al. (2013). Utility of integrated pharmacogenomic testing to support the 
treatment of major depressive disorder in a psychiatric outpatient setting. Pharmacogenet Genomics, 23(10), 535-548. 

Hamdy, F. C., Donovan, J. L., Lane, J. A., et al. (2016). 10-year outcomes after monitoring, surgery, or radiotherapy 
for localized prostate cancer. N Engl J Med., 375(15), 1415-1424. doi: 10.1056/NEJMoa1606220

Hamelinck VC, Bastiaannet E, Pieterse AH, et al. (2016). A prospective comparison of younger and older patients' 
preferences for adjuvant chemotherapy and hormonal therapy in early breast cancer. Clin Breast Cancer, 16(5), 379-
388. doi: 10.1016/j.clbc.2016.04.001

Hayes Genetic Test Evaluation Repoer. (2016, September). Guardant360 (Guardant Health Inc.). Lansdale, PA: 
Hayes, Inc.

Hayes Genetic Test Evaluation Overview.  (2016, September).  Oncotype DX Genomic Prostate Score (GPS) Assay 
(Genomic Health Inc.). Lansdale, PA: Hayes, Inc. 

Hayes GTE Synopsis. EndoPredict (Myriad Genetics). (2017, January). Landsdale, PA: Winfried S. Hayes, Inc

http://www.exosomedx.com/
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fitzal%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25867274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Filipits%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25867274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rudas%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25867274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Greil%20R%5BAuthor%5D&cauthor=true&cauthor_uid=25867274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dietze%20O%5BAuthor%5D&cauthor=true&cauthor_uid=25867274
http://www.ncbi.nlm.nih.gov/pubmed/?term=Samonigg%20H%5BAuthor%5D&cauthor=true&cauthor_uid=25867274


 

7

Hayes Genetic Test Evaluation Overview. (2017, February).  Cell-Free Tumor DNA Testing for EGFR T790M Targeted 
Mutation in Non-Small Cell Lung Cancer Patients. Lansdale, PA: Hayes, Inc.

Hayes Genetic Test Evaluation Reprot.  (2017, March). GeneSight Psychotropic (Assurex Health Inc.). Lansdale, PA: 
Hayes, Inc.

Klein, E.A., Cooperberg, M.R., Magi-Galluzzi, C., et al. (2014). A 17-gene Assay to Predict Prostate Cancer 
Aggressiveness in the Context of Gleason Grade Heterogeneity, Tumor Multifocality, and Biopsy Undersampling. 
European Urology, 66, 550-60.

Knezevic, D., Goddard, A.D., Natraj, N., et al. (2013). Analytical validation of the Oncotype DX prostate cancer assay 
- a clinical RT-PCR assay optimized for prostate needle biopsies. BMC Genomics, 14, 690.

Kim, S. T., Lee, W. S., Lanman, R. B., Mortimer, S., Zill, O. A., Kim, K. M. . . . Talasaz, A. (2015). Prospective blinded 
study of somatic mutation detection in cell-free DNA utilizing a targeted 54-gene next generation sequencing panel in 
metastatic solid tumor patients. Oncotarget, 6(37), 40360-9. doi: 10. 18632/oncotarget.5465

Krishnamurthy, N., Spencer, E., Torkamani, A., & Nicholson, L.  (2017, January). Liquid biopsies for cancer: coming to 
a patient near you.  Journal of Clinical Medicine, 6(1), pii: E3. doi: 10.3390/jcm6010003

Kuijer, A., van Bommel, A. C., Drukker, C. A., van der Heiden-van der Loo, M., Smorenburg, C. H., Westenend, P. J., 
. . . van Dalen, T. (2015). Using a gene expression signature when controversy exists regarding the indication for 
adjuvant systemic treatment reduces the proportion of patients receiving adjuvant chemotherapy: a nationwide study. 
Genetics in Medicine, 18(7), 720-6. doi: 10.1038/gim.2015.152

Lanman, R. B., Mortimer, S. A., Zill, O. A., Sebisanovic, D., Lopez, R., Blau, S. . . . Talasaz, A.  (2015).  Analytical and 
clinical validation of a digital sequencing panel for quantitative, highly accurate evaluation of cell-free circulating tumor 
DNA. PloS One, 10(10), e0140712. 

Lee, J., Kim, S. T., Kim, K-M, Kang, W. K., Talasaz, A., Park, K. (2016). Cell-free DNA sequencing-guided therapy in 
a prospective clinical trial: NEXT-2 trial- A feasibility analysis. J Clin Oncol, 34, no. 15_suppl, 11534-11534. doi: 
10.1200/JCO.2016.34.15_suppl.11534

Luo, J., Shen, L. & Zheng, D. (2014). Diagnostic value of circulating free DNA for the detection of EGFR mutation in 
NSCLC: a systematic review and meta-analysis. Sci Rep., 4, 6269. doi: 10.1038/srep06269 

Ma, X., Ziao, Z., Li, X. et al. (2014). Prognostic role of circulating tumor cells and disseminated tumor cells in patients 
with prostate cancer: a systematic review and meta-analysis. Tumor Biology, 35(6), 5551-60. doi: 10.1007/s13277-14-
1731-5

Mao, C., Yuan, J. Q., Yang, Z. Y., et al. (2015). Blood as a substitute for tumor tissue in detecting egfr mutations for 
guiding EGFR TKIs treatment of nonsmall cell lung cancer: a systematic review and meta-analysis. Medicine 
(Baltimore), 94(21), e775. doi: 10.1097/MD.0000000000000775

Markopoulos, C., van de Velde, C., Zarca, D., Ozmen, V. & Masetti, R. (2017). Clinical evidence supporting genomic 
tests in early breast cancer: Do all genomic tests provide the same information? European Journal of Surgical 
Oncology, 43(5), 909-920. doi: 10.1016/j.ejso.2016.08.012

Martin, M., Brase, J.C., Calvo, L., Krappmann, K, Ruiz-Borrego, M., Fisch, K, ... Rodriguez-Lescure, A.  (2014).  Clinical 
validation of the EndoPredict test in node-positive, chemotherapy-treated ER+/HER2- breast cancer patients:  results 
from the GEICAM 9906 trial.  Breast Cancer Research, 16, R38.

MCG Health Ambulatory Care Guidelines (2021). Psychotropic medication pharmacogenetics – Gene panels. 24th 
edition. http://www.mcg.com. Accessed June 24, 2021.

Mckiernan, J., Donovan, M. J., O’Neill, V. et al. (2016). A Novel Urine Exosome Gene Expression Assay to Predict 
High-grade Prostate Cancer at Initial Biopsy. JAMA Oncol, 2(7), 882-889. doi: 10.1001/jamaoncol.2016.0097d

Mckienan, J., Donovan, M. J., Margolis, E., Partin, A.L, Carter, B., Brown, G., . . . Carroll, P. (2018). A prospective 
adaptive utility trial to validated performance of a novel urine exosome gene expression assay to predict high-grade 
prostate cancer in patients with prostate-specific antigen 2-10ng/ml at initial biopsy. European Urology, 74(6), 731-38. 
doi: 10.1016/j.eururo.2018.08.019

https://www.ncbi.nlm.nih.gov/pubmed/?term=Krishnamurthy%20N%5BAuthor%5D&cauthor=true&cauthor_uid=28054963
https://www.ncbi.nlm.nih.gov/pubmed/?term=Spencer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=28054963
https://www.ncbi.nlm.nih.gov/pubmed/?term=Torkamani%20A%5BAuthor%5D&cauthor=true&cauthor_uid=28054963
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nicholson%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28054963
https://www.ncbi.nlm.nih.gov/pubmed/?term=Markopoulos%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27639633
https://www.ncbi.nlm.nih.gov/pubmed/?term=van%20de%20Velde%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27639633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zarca%20D%5BAuthor%5D&cauthor=true&cauthor_uid=27639633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ozmen%20V%5BAuthor%5D&cauthor=true&cauthor_uid=27639633
https://www.ncbi.nlm.nih.gov/pubmed/?term=Masetti%20R%5BAuthor%5D&cauthor=true&cauthor_uid=27639633
http://www.mcg.com/


 

8

Müller, B. M., Keil, E., Lehmann, A., Winzer, K. J., Richter-Ehrenstein, C., Prinzler, J., . . . Denkert C. (2013). The 
EndoPredict gene-expression assay in clinical practice - performance and impact on clinical decisions. PloS One, 8(6), 
e68252. doi: 10.1371/journal.pone.0068252

Myer, N., Boland, J., Duffy, B. (2017). Clinical utility of pharmacogenetics-guided treatment of depression and anxiety, 
Personalized Medicine in Psychiatry, 10.1016/j.pmip.2017.11.001.

National Comprehensive Cancer Network®. NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 
Prostate Cancer Early Detection. (Version 2.2017). Retrieved from:
https://www.nccn.org/professionals/physician_gls/default.aspx

National Comprehensive Cancer Network® (2017, April). NCCN Guidelines Version 2.2017. Invasive Breast Cancer. 
Retrieved from: https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf

National Comprehensive Cancer Network®. Prostate Cancer Version 2.2018. Retrieved from: 
https://www.nccn.org/professionals/physician_gls/pdf/prostate_detection.pdf  

National Comprehensive Cancer Network® (NCCN). (2017, December).  NCCN Clinical Practice Guidelines in 
Oncology - Version 2.2018. Non-Small Cell Lung Cancer. Retrieved from: 
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf

National Institute of Mental Health (2017, November). Major Depression. 
Retrieved from: https://www.nimh.nih.gov/health/statistics/major-depression.shtml

National Institute of Health, (2018, October). What is Genetic Testing? Retrieved from: 
https://ghr.nlm.nih.gov/primer/testing/genetictesting

Newman, A. M., Bratman, S. V., To, J. et al. (2014). An ultrasensitive method for quantitating circulating tumor DNA 
with broad patient coverage. Na Med., 20(5), 548-554. doi: 10.1038/nm.3519

Oxnard, G. R., Thress, K. S., Alden, R. S. et al. (2016).  Association between plasma genotyping and outcomes of 
treatment with Osimertinib (AZD9291) in advanced non-small-cell lung cancer.  Journal of Clinical Oncology, 34(28), 
3375-82. doi: 10.1200/JCO.2016.66.7162.

Pailler, E., Adam, J., Barthelemy, A., et al. (2013). Detection of circulating tumor cells harboring a unique ALK 
rearrangement in ALK-positive non-small-cell lung cancer. J Clin Oncol., 31(18), 2273-2281. doi: 
10.1200/JCO.2012.44.5932

Pailler, E., Auger, N., Lindsay, C. R., et al. (2015). High level of chromosomal instability in circulating tumor cells of 
ROS1-rearranged non-small-cell lung cancer. Ann Oncol., 26(7), 1408-1415. doi: 10.1093/annonc/mdv165 

Park, S. M., Wong, D. J., Ooi, C. C., Kurtz, D. M. & Vermesh, O. (2016). Molecular profiling of single circulating tumor 
cells from lung cancer patients. Proceedings of the National Academy of Sciences of the United States of 
America,113(52), E8379-E8386. doi: 10.1073/pnas.1608461113

Paweletz, C. P., Sacher, A. G., Raymond, C. K. et al. (2016).  Bias-corrected targeted next-generation sequencing for 
rapid multiplexed detection of actionable alterations in cell-free DNA from advanced lung cancer patients.  Clinical 
Cancer Research, 22(4), 915-22. doi: 10.1158/1078-0432.CCR-15-1627-T

Punnoose, E. A., Atwal, S., Liu, W. et al. (2012). Evaluation of circulating tumor cells and circulating tumor DNA in non-
small cell lung cancer: association with clinical endpoints in a phase II clinical trial of pertuzumab and erlotinib. Clin 
Cancer Res.,18(8), 2391-2401. doi: 10.1158/1078-0432.CCR-11-3148

Qiu, M., Wang, J., Xu, Y., et al. (2015). Circulating tumor DNA is effective for the detection of EGFR mutation in non-
small cell lung cancer: a meta-analysis. Cancer Epidemiol Biomarkers Prev., 24(1), 206-212. doi: 10.1158/1055-
9965.EPI-14-0895

https://www.nccn.org/professionals/physician_gls/default.aspx
https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
https://www.nccn.org/professionals/physician_gls/pdf/prostate_detection.pdf
https://www.nccn.org/professionals/physician_gls/pdf/nscl.pdf
https://www.nimh.nih.gov/health/statistics/major-depression.shtml
https://ghr.nlm.nih.gov/primer/testing/genetictesting
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wong%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=27956614
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ooi%20CC%5BAuthor%5D&cauthor=true&cauthor_uid=27956614
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurtz%20DM%5BAuthor%5D&cauthor=true&cauthor_uid=27956614
https://www.ncbi.nlm.nih.gov/pubmed/?term=Vermesh%20O%5BAuthor%5D&cauthor=true&cauthor_uid=27956614


 

9

Rothschild, A.J., Parikh, S.V., Hain, D., Law, R., Thase, M.E., Dunlop, B.W., …, Gutin, A. (2021) Clinical validation of 
combinatorial pharmacogenomic testing and sinle-gene guidelines in predicting psychotropic medication blood levels 
and clinical outcomes in patients with depression, 296: 113649.

Sacher, A.G., Paweletz, C., Dahlberg, S.E. et al. (2016). Prospective validation of rapid plasma genotyping for the 
detection of EGFR and KRAS mutations in advanced lung cancer. JAMA Oncology, 2(8), 1014-22. doi: 
10.1001/jamaoncol.

Tadimety, A., Syed, A., Nie, Y., Long, C. R., Kready, K. M., & Zhang, J. X. (2016).  Liquid biopsy on chip: a paradigm 
shift towards the understanding of cancer metastasis. Integrative Biology, Retrieved from: 
https://www.ncbi.nlm.nih.gov/pubmed/27929582

Thompson, J. C., Yee, S. S., Troxel, A. B. et al. (2016). Detection of therapeutically targetable driver and resistance 
mutations in lung cancer patients by next-generation sequencing of cell-free circulating tumor DNA. Clin Cancer Res., 
22(23), 5772-5782.

Van Den Eeden, S. K., Lu, R., Zhang, N., et al. (2018). A biopsy-based 17-gen Genomic Prostate Score as a predictor 
of metastases and prostate cancer death in surgically treated men with clinically localized disease. European Urology, 
73(1), 129-138. doi: 10.1016/j.eururo.2017.09.013

Whalen, M. J., Hackert, V., Rothberg, M. B., et al. (2016). Prospective correlation between likelihood of favorable 
pathology on the 17-Gene Genomic Prostate Score and actual pathological outcomes at radical prostatectomy. Urol 
Pract., 3(5), 379-386
Wilt, T. J., Brawer, M. K., Jones, K. M., et al. (2012). Radical prostatectomy versus observation for localized prostate 
cancer. N Engl J Med., 367(3), 203-213. doi: 10.1056/NEJMoa1113162.

Wilt, T. J., Jones, K. M., Barry, M. J., et al. (2017). Follow-up of prostatectomy versus observation for early prostate 
cancer. N Engl J Med., 377(2), 132-142. doi: 10.1056/NEJMoa1615869

Winner, J. G., Carhart, J. M., Altar, C. A., et al. (2013). A prospective, randomized, double-blind study assessing the 
clinical impact of integrated pharmacogenomic testing for major depressive disorder. Discov Med.,16(89), 219-227. 

Wright, J. L., Salinas, C. A., Lin, D. W. et al. (2009). Prostate cancer specific mortality and Gleason 7 disease 
differences in prostate cancer outcomes between cases with Gleason 4 + 3 and Gleason 3 + 4 tumors in population-
based cohort. J Urol., 182(6), 2702-2707. doi: 10.1016/j.juro.2009.08.026

This policy statement relates only to the services or supplies described herein.  Coverage will vary from 
contract to contract and by line of business and should be verified before applying the terms of the policy.

https://www.ncbi.nlm.nih.gov/pubmed/27929582

