MEDICAL POLICY

Genetic Testing: Pharmacogenetic
Testing
(All Lines of Business Except
Medicare)

Effective Date: 6/1/2021

Medical Policy Number: 216
Medical Policy Committee Approved Date: 5/17;
12/17; 8/18; 12/18; 3/19; 6/19; 9/19; 11/19; 07/2020;
12/2020; 5/2021

6/1/2021
Medical Officer

Date

See Policy CPT/HCPCS CODE section below for any prior authorization requirements

SCOPE:
Providence Health Plan, Providence Health Assurance, Providence Plan Partners, and Ayin Health
Solutions as applicable (referred to individually as “Company” and collectively as “Companies”).

APPLIES TO:
All lines of business except Medicare

BENEFIT APPLICATION
Medicaid Members
Oregon: Services requested for Oregon Health Plan (OHP) members follow the OHP Prioritized List and
Oregon Administrative Rules (OARs) as the primary resource for coverage determinations. Medical
policy criteria below may be applied when there are no criteria available in the OARs and the OHP
Prioritized List.

POLICY CRITERIA
Notes:
 This policy does not address genetic tests to determine drug therapy for the following indications:
o TPMT testing for inflammatory bowel disease.
o Non-small cell lung cancer targeted therapies (e.g., EGFR, ALK, ROS1, RET genes).
o BCR-ABL1 fusion gene testing, which may be considered medically necessary.
Please see Medical Policy Cross References section below for medical policies that may apply to
these pharmacogenetic tests.


This policy does not address multigene pharmacogenetic panel tests for selecting medications or
doses of medication, which are considered investigational and not covered. Please see the PHP
Genetic Testing: Non-covered Genetic Panel Tests (All Lines of Business Except Medicare) Medical
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Policy for examples of pharmacogenetic panel tests which are considered investigational. This
includes but is not limited to panels that include more than one CYP450 gene and panels for
evaluating drug-metabolizer status.


Please refer to the Providence Health Plan Pharmacy Coverage Policies (See Medical Policy Cross
References section below) for information regarding targeted therapies associated with genetic
testing addressed in this policy.
I.

Pharmacogenetic testing may be considered medically necessary and covered when all of the
following criteria (A.-C) are met:
A. Results of the genetic test will directly impact clinical decision-making; and
B. Results of the genetic test are clinically necessary to:
1. Select a medically necessary treatment; or
2. Alter the dose of the medication; or
3. Discontinue use of a medication; and
C. Treatment decisions based on genetic test results will improve overall patient health
outcomes.

II.

The following pharmacogenetic tests may be considered medically necessary and covered
when the testing of gene(s) in column I. is requested for the condition in column II., to inform
the use of the drug(s) in column III. (see table below)
Please see the Policy Guideline section for specific FDA and practice guideline use indications.
Hereditary Non-oncologic Conditions

Column I
Gene Test(s)
APOB, LDLR,
LDLRAP1
and/or PCSK9
APOB, LDLR,
LDLRAP1
and/or PCSK9
APOB, LDLR,
LDLRAP1
and/or PCSK9
APOB, LDLR,
LDLRAP1
and/or PCSK9
BRAF V600
mutation

Column II
Condition(s)
Familial Hyper-cholesterolemia

Column III
Drug(s)
PRALUENT® (alirocumab)

Familial Hyper-cholesterolemia

REPATHA (evolocumab)

Familial Hyper-cholesterolemia

 KYNAMRO (mipomersen)
 JUXTAPID® (lomitapide)

Familial Hyper-cholesterolemia

ZETIA® (ezetimibe)

Erdheim-Chester Disease

Zelboraf® (vemurafenib)
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CFTR

Cystic fibrosis (CF)

 Kalydeco® (ivacaftor)
 Orkambi® (lumacaftor/ivacaftor)
 Symdeko™ (tezacaftor/ivacaftor)

CYP27A1
Factor 12 (FXII)

Cerebrotendinous xanthomatosis
Hereditary angioedema (HAE), type
III

NLRP3

Cryopyrin-associated periodic
syndromes (CAPS), including
familial cold autoinflammatory
syndrome (FCAS) and Muckle-Wells
syndrome (MWS)
Chronic weight management

Chenodal (chenodiol)
Bradykinin B2 receptor antagonist:
 Firazyr® (icatibant)
C1 Esterase Inhibitors:
 Berinert®
 Cinryze®
 Haegarda®
 Ruconest®
Kallikrein inhibitor:
 Kalbitor® (ecallantide)
ArcalystTM (rilonacept)

POMC, PCSK1,
and/or LEPR
SMN1
TPP1

Spinal muscular atrophy (SMA)
Neuronal ceroid lipofuscinosis type
2 (CLN2), late infantile

Imcivree® (setmelanotide)
Spinraza® (nusinersen)
Brineura® (cerliponase alfa)

Oncologic Indications
Column I
Gene Test(s)
BCR-ABL1
kinase domain
mutations

Column II
Condition(s)
Acute lymphoblastic leukemia (ALL)

BCR-ABL1
kinase domain
mutations

Chronic myeloid leukemia (CML)

Column III
Drug(s)
Tyrosine kinase inhibitors:
 Tasigna® (nilotinib) (mutations: V299L , T315A,
F317L, F317V, F317I, F317C)
 Bosulif® (bosutinib) (mutations: Y253H, E255K,
E255V, T315A, F317L, F317V, F317I, F317C
F359V, F359C, F359I)
 Iclusig® (ponatinib) (mutation: T315A)
 Sprycel® (dasatinib) (mutations: Y253H, E255K,
E255V, F359V, F359C, F359I)
Protein Synthesis Inhibitor:
 Synribo® (omacetaxine mepesuccinate)
(mutation: T315A)
Tyrosine kinase inhibitors:
 Tasigna® (nilotinib) (mutations: V299L , T315A,
F317L, F317V, F317I, F317C,)
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BRAF V600
mutation
BRAF V600E
mutation
BRAF V600
mutations
(confirmed in
tumor
specimen)

Colon or rectal cancer

 Bosulif® (bosutinib) (mutations: Y253H, E255K,
E255V, T315A, F317L, F317V, F317I, F317C
F359V, F359C, F359I)
 Iclusig® (ponatinib) (mutation: T315A)
 Sprycel® (dasatinib) (mutations: Y253H, E255K,
E255V, F359V, F359C, F359I)
Protein Synthesis Inhibitor:
 Synribo® (omacetaxine mepesuccinate)
(mutation: T315A)
Zelboraf® (vemurafenib)

Hairy-cell leukemia (HCL)

Zelboraf® (vemurafenib)

Melanoma (cutaneous)

BRCA1/2
BRCA1/2
BRCA1/2

Breast Cancer
Breast Cancer
Ovarian, fallopian tube, or primary
peritoneal cancer
Ovarian, fallopian tube, or primary
peritoneal cancer
Ovarian (Ovary, Fallopian Tube,
Peritoneum)
B-cell chronic lymphocytic leukemia
(CLL)

BRAF Inhibitors:
 Tafinlar® (dabrafenib)
 Zelboraf® (vemurafenib)
MEK Inhibitors:
 Cotellic® (cobimetinib)
 Mekinist® (trametinib)
Lynparza® (olaparib)
Talzenna™ (talazoparib)
Lynparza® (olaparib)

BRCA1/2
BRCA1/2
Chromosome
17p deletion
(del17p)
ERBB2 (HER2)
amplification

ERBB2 (HER2)
amplification
FLT3
FLT3
IDH2
IDH2
KRAS / NRAS

Breast cancer

Gastric cancer
acute myeloid leukemia (AML)
acute myeloid leukemia (AML)
acute myeloid leukemia (AML)
acute myeloid leukemia (AML)
Colon or rectal cancer

Rubraca® (rucaparib)
Zejula® (niraparib)
Venclexta®(venetoclax)

Drug regimens may include but are not limited to
the following:
 Herceptin® (trastuzumab)
 Kadcyla® (ado-trastuzumab-emtansine)
 Perjeta® (pertuzumab)
 Tykerb® (lapatinib)
 Herceptin® (trastuzumab)
Xospata® (gilteritinib)
Rydapt® (midostaurin)
Idhifa® (Enasidenib)
Tibsovo® (ivosidenib)
 Erbitux® (cetuximab)
 Vectibix® (panitumumab)
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KIT D816V
Mutation
PDGFRß
PIK3CA

Aggressive Systemic Mastocytosis
(ASM)
chronic myelomonocytic leukemia
(CMML)
Metastatic breast cancer

Gleevec® (imatinib mesylate)
Gleevec® (imatinib mesylate)
PIQRAY® (alpelisib)

Cytochrome P450 Polymorphisms
Column I
Gene Test(s)
CYP2C9

CYP2C19

CYP2D6
CYP2D6

Column II
Condition(s)
Relapsing forms of multiple sclerosis
(MS), including clinically isolated
syndrome, relapsing-remitting
disease, and active secondary
progressive disease, in adults.
Acute coronary syndrome, recent
myocardial infarction, recent stroke,
or established peripheral arterial
disease
Huntington’s chorea
Gaucher disease type 1

Column III
Drug(s)
Mayzent® (siponimod)

Plavix® (clopidogrel)

Xenazine ® (tetrabenazine)
CerdelgaTM (eliglustat)

Human Leukocyte Antigen B (HLA-B) Genotyping
Column I
Gene Test(s)
HLA-B*1502

HLA-B*1502

Column II
Condition(s)
 Seizures (partial, generalized or
mixed pattern)
 Prevention and treatment of
seizures occurring during or
following neurosurgery
 acute manic or mixed episodes
associated with bipolar I disorder
Trigeminal neuralgia

HLA-B*5701

HIV-1

HLA-B*58:01

Gout

III.





Column III
Drug(s)
Carbamazepine (e.g., Tegretol®, Equetro,
Carnexiv™, Carbatrol®)
Phenytoin (e.g., Dilantin®)
Oxcarbazepine (e.g., Oxtellar XR®, Trileptal®)



Carbamazepine (e.g., Tegretol®, Equetro,
Carbatrol®)
Abacavir (e.g., Ziagen®, Epzicom®, Trizivir®,
Triumeq)
Allopurinol (e.g., Duzallo®)

Pharmacogenetic testing is considered not medically necessary and is not covered for the
following indications:
A. General population screening of asymptomatic individuals
B. SLCO1B1 for statin-induced myopathy
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IV.

Pharmacogenetic testing is considered investigational and is not covered when criterion I. or
II. above is not met, including, but not limited to any of the following:
A. Hereditary non-oncologic indications not listed above, including but not limited to:
1. DMD gene testing to inform treatment with EXONDYS 51™ (eteplirsen)
B. Oncologic indications not listed above, including but not limited to:
1. DPYD to guide 5-fluorouracil (5-FU) dosing and/or treatment
2. TYMS to guide 5-fluorouracil (5-FU) dosing and/or treatment
3. UGT1A1 gene for treatment with irinotecan
C. Cytochrome P450 gene testing not addressed above, including but not limited to:
1. CYP2B6
2. CYP2C9 for indications not listed above
3. CYP2C19 for indications not listed above
4. CYP2D6 for indications not listed above (including but not limited to Gaucher types II
and III, and breast cancer)
5. CYP3A4
6. CYP3A5
D. HTR2C
E. HLA genotyping not addressed above (including HLA-A, -B and-C genes)
F. KIF6 gene testing for any pharmacogenetic indication (including statin response)
G. MTHFR gene testing for any pharmacogenetic indication
H. PIK3CA gene testing for any pharmacogenetic indication not listed above
I. VKORC1 to guide warfarin dosing and/or treatment

Link to Policy Summary

POLICY GUIDELINES
FDA and Practice Guideline Use Indications
Hereditary Non-Oncologic Conditions
Gene Test(s)

FDA Indications/Usage and Clinical Practice Guidelines

Condition(s) & Drug(s)

APOB, LDLR, LDLRAP1 and/or
PCSK9
Familial Hyper-cholesterolemia

PRALUENT® (alirocumab)

APOB, LDLR, LDLRAP1 and/or
PCSK9
Familial Hyper-cholesterolemia

REPATHA (evolocumab)

FDA Indications: As adjunct to maximally tolerated statin therapy for the
treatment of adults with heterozygous familial hypercholesterolemia who
require additional lowering of LDL-cholesterol (LDL-C)
FDA Indications:
-As an adjunct to diet, alone or in combination with other lipid-lowering
therapies, for treatment of adults with heterozygous familial
hypercholesterolemia to reduce LDL-C
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APOB, LDLR, LDLRAP1 and/or
PCSK9
Familial Hyper-cholesterolemia

KYNAMRO (mipomersen)

JUXTAPID® (lomitapide)

APOB, LDLR, LDLRAP1 and/or
PCSK9
Familial Hyper-cholesterolemia

ZETIA® (ezetimibe)

BRAF V600 mutation
Erdheim-Chester Disease

Zelboraf® (vemurafenib)

CFTR
Cystic fibrosis (CF)

Kalydeco® (ivacaftor)

Orkambi® (lumacaftor/
ivacaftor)

Symdeko™ (tezacaftor /
ivacaftor)

CYP27A1
Cerebrotendinous xanthomatosis

Chenodal (chenodiol)

Factor 12 (FXII)
Hereditary angioedema (HAE) type III

Bradykinin B2 receptor
antagonist:
o Firazyr® (icatibant)
o C1 Esterase Inhibitors:
o Berinert®
o Cinryze®
o Haegarda®
o Ruconest®

Kallikrein inhibitor:
o Kalbitor® (ecallantide)

NLRP3
Cryopyrin-associated periodic
syndromes (CAPS), including familial

-As an adjunct to other LDL-lowering therapies in patients with homozygous
familial hypercholesterolemia (HoFH) who require additional lowering of LDLC.
FDA Indications: To reduce LDL-C, apolipoprotein B (apo B), total cholesterol
(T C), and non-high density lipoprotein-cholesterol (non HDL-C) in patients
with HoFH
FDA Indications: Reduce elevated total-C and LDL-C in patients with
homozygous familial hypercholesterolemia (HoFH), in combination with
atorvastatin or simvastatin
FDA Indications:
For the treatment of patients with Erdheim-Chester Disease with a BRAF V600
mutation
Guidelines: Somatic BRAFV600E mutation frequencies in ECD are between
38% - 100%.
Strong recommendations based on systematic reviews of case control or
cohort studies (Grade C2):1
 Given the potential therapeutic implications of BRAFV600E mutations,
accurate detection of the mutation is important.
 Treatment with a BRAF inhibitor in a clinical trial should be pursued for all
ECD patients requiring therapy and harboring the BRAFV600E mutation.
FDA Indications:
Indications for use, including genetic testing requirements, differ by
medication. Please refer to the FDA website.
Guidelines:
Kalydeco®
 Strongly recommended for children of all age groups, but vary by the CFTR
mutation present.2,3
FDA Indications:
Designated as an orphan drug by the FDA.
PHP Pharmacy
Chenodal policy allows for off-label use of this drug to treat this rare
condition.
FDA Indications:
Indications for use differ by medication. Please refer to the FDA website.

FDA Indications:
For adults and children 12 and older
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cold autoinflammatory syndrome
(FCAS) and Muckle-Wells syndrome
(MWS)

ArcalystTM (rilonacept)

POMC, PCSK1, and/or LEPR
Chronic weight management

Imcivree® (setmelanotide)

SMN1
Spinal muscular atrophy (SMA)

Spinraza® (nusinersen)

TPP1
Neuronal ceroid lipofuscinosis type 2
(CLN2), late infantile

Brineura® (cerliponase alfa)

FDA Indications:
For adults and children 6 and older with obesity due to three rare genetic
conditions: pro-opiomelanocortin (POMC) deficiency, proprotein
subtilisin/kexin type 1 (PCSK1) deficiency, and leptin receptor (LEPR)
deficiency confirmed by genetic testing demonstrating variants in POMC,
PCSK1, or LEPR genes considered pathogenic (causing disease), likely
pathogenic, or of uncertain significance.
FDA Indications:
For pediatric and adult patients
FDA Indications:
For symptomatic pediatric patients 3 years of age and older

Oncologic Indications
Gene(s)

FDA Indications/Usage and Clinical Practice Guidelines

Condition(s) & Drug(s)

BCR-ABL1 kinase domain
mutations
acute lymphoblastic leukemia (ALL)
 Tyrosine kinase inhibitors
o Tasigna® (nilotinib)
(mutations: V299L , T315A,
F317L, F317V, F317I, F317C,)
o Bosulif® (bosutinib)
(mutations: Y253H, E255K,
E255V, T315A, F317L, F317V,
F317I, F317C F359V, F359C,
F359I)
o Iclusig® (ponatinib)
(mutation: T315A)
o Sprycel® (dasatinib)
(mutations: Y253H, E255K,
E255V, F359V, F359C, F359I)


FDA Indications:
These FDA approved drugs are not approved for this indication but are
recommended by NCCN.
Guidelines:
For relapsed or refractory ALL (Category 2A).4

Protein Synthesis Inhibitor:
o Synribo® (omacetaxine
mepesuccinate) (mutation:
T315A)

BCR-ABL1 kinase domain
mutations
chronic myeloid leukemia (CML)
 Tasigna® (nilotinib) (mutations:
V299L , T315A, F317L, F317V, F317I,
F317C,)
 Bosulif® (bosutinib) (mutations:
Y253H, E255K, E255V, T315A,

FDA Indications:
Synribo®
 For adult patients with chronic or accelerated phase chronic myeloid
leukemia (CML) with resistance and/or intolerance to two or more tyrosine
kinase inhibitors (TKI).
Iclusig®
 For adult patients with T315I-positive CML (chronic phase, accelerated
phase, or blast phase.
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F317L, F317V, F317I, F317C F359V,
F359C, F359I)
 Iclusig® (ponatinib) (mutation:
T315A)
 Sprycel® (dasatinib) (mutations:
Y253H, E255K, E255V, F359V,
F359C, F359I)
 Protein Synthesis Inhibitor:
o Synribo® (omacetaxine
mepesuccinate) (mutation:
T315A)

Guidelines:
 For therapy selection for chronic phase (Category 1) and disease
progression to advanced phase CML (accelerated or blast) (Category 2A).5

BRAF V600 mutation

FDA Indications:
This drug is not FDA- approved for this indication, but is recommended by
NCCN.
Guidelines:
 NCCN states that all patients with metastatic cancer should have tumor
tissue genotyped for BRAF.6,7
 A primary treatment option for BRAF V600E-positive patients with
unresectable metachronous metastases who have had previous adjuvant
therapy. (Category 2A)
 A subsequent therapy option for advanced or metastatic disease for BRAF
V600E-positive patients who have had previous systemic therapy.
 For both indications, to be used in combination with irinotecan and either
Erbitux® or Vectibix®
FDA Indications:
Zelboraf®
 This drug is not FDA- approved for this indication, but is recommended by
NCCN.
Guidelines:
 NCCN states that BRAF V600E mutation testing is essential for HCL.8
 One treatment option for progression after relapse or refractory therapy.
(Category 2A)
FDA Indications:
Indications for use, including genetic testing requirements, differ by
medication. Please refer to the FDA website.
There are two FDA-approved companion diagnostic tests, using formalin-fixed
paraffin embedded (FFPE) tumor tissue specimens to detect V600E or
V600E/V600K mutations.
Guidelines:
Tafinlar®
 For use in combination with MEK inhibitor (Mekinist®) (preferred), or as
monotherapy (when combination therapy is contraindicated) for patients
with metastatic or unresectable disease.9
Zelboraf®
 For use in combination with MEK inhibitor (Cotellic®) (preferred), or as
monotherapy (when combination therapy is contraindicated) for patients
with metastatic or unresectable disease.
Cotellic® (cobimetinib)

Colon or rectal cancer



Zelboraf® (vemurafenib)

BRAF V600E
Hairy-cell leukemia (HCL)

Zelboraf® (vemurafenib)

BRAF V600 mutations
(confirmed in tumor
specimen)
Melanoma (cutaneous)



BRAF Inhibitors:
o
Tafinlar® (dabrafenib)
o
Zelboraf® (vemurafenib)



MEK Inhibitors:
o
Cotellic® (cobimetinib)
o
Mekinist® (trametinib)
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BRCA1/2
Breast Cancer



Lynparza® (olaparib)

BRCA1/2
Breast Cancer



Talzenna™ (talazoparib)

BRCA1/2
Ovarian, fallopian tube, or primary
peritoneal cancer

Lynparza® (olaparib)

NCCN states that cobimetinib may be used in combination with
vemurafenib as first-line or second-line therapy for metastatic or
unresectable disease.

All medications may be used as first-line therapy (Category 1) or second-line
or subsequent therapy (Category 2A)9
FDA Indications:
 For patients with deleterious or suspected deleterious germline BRCA
mutations.
 There is an FDA-approved companion diagnostic test, using whole blood
specimens.
Guidelines:
For recurrent or stage IV (M1) disease:
 For patients with HER2-negative tumors and germline BRCA1/2 mutation.
(Category 1)10
Note: NCCN states that all patients with HER2 negative disease eligible for
single-agent therapy strongly consider BRCA1/2 testing.
FDA Indications:
 For adult patients with deleterious or suspected deleterious germline
BRCA mutations HER2-negative locally advanced or metastatic breast
cancer.
 There is an FDA-approved companion diagnostic test, using whole blood
specimens.
Guidelines:
For recurrent or stage IV (M1) disease:
 For patients with HER2-negative tumors and a germline BRCA mutation.
(Category 1)10
Note: NCCN states that all patients with HER2 negative disease eligible for
single-agent therapy strongly consider BRCA1/2 testing.
FDA Indications:
There is an FDA-approved companion diagnostic test to detect deleterious or
suspected deleterious germline BRCA variants using whole blood specimens
(EDTA).
Epithelial ovarian, fallopian tube or primary peritoneal cancer:
 For the maintenance treatment of adult patients with advanced or
recurrent epithelial ovarian, fallopian tube or primary peritoneal cancer,
who are in complete or partial response to platinum-based
chemotherapy.
Ovarian cancer
 For the treatment of adult patients who have been treated with three or
more prior lines of chemotherapy.
Guidelines:
Epithelial ovarian, fallopian tube or primary peritoneal cancer:11
 For maintenance treatment of adult patients with persistent or recurrent
disease, with partial or complete response following two or lines of
platinum-based therapy (Category 2A).
Ovarian cancer
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 Same as FDA-approved language (Category 2A)

BRCA1/2
Ovarian, fallopian tube, or primary
peritoneal cancer



Rubraca® (rucaparib)

Chromosome 17p deletion
(del17p)
B-cell chronic lymphocytic leukemia
(CLL)



Venclexta® (venetoclax)

ERBB2 (HER2) amplification
Breast cancer




Herceptin® (trastuzumab)




Perjeta® (pertuzumab)

Kadcyla® (ado-trastuzumabemtansine)
Tykerb® (lapatinib)

*Regardless of cancer, this agent is only recommended as single-agent
therapy (Category 2A)
FDA Indications:
Epithelial ovarian, fallopian tube or primary peritoneal cancer:
 For the maintenance treatment of adult patients with recurrent cancer
who are in a complete or partial response to chemotherapy
 For the treatment of adult patients with deleterious BRCA mutation
(germline and/or somatic)-associated cancer who have been treated with
two or more chemotherapies
 There are two FDA-approved companion diagnostic tests available:
o FoundationOne CDx™ requires FFPE tumor tissue (somatic
mutations)
o BRACAnalysis CDx uses whole blood specimens collected in EDTA
(germline mutations)
Guidelines:
Epithelial ovarian, fallopian tube or primary peritoneal cancer:11
 For maintenance treatment of adult patients with persistent or recurrent
disease (Category 2A) Ovarian cancer
 Same as FDA-approved language (Category 2A)
*Regardless of cancer, this agent is only recommended as single-agent
therapy (Category 2A)
FDA Indications:
 For CLL patients with a 17p deletion who have received at least one prior
therapy.
 The companion diagnostic test is for detecting deletion of the LSI TP53
probe target (17p-) for treatment with Venclexta®.
 This test is not intended for monitoring of residual disease.
Guidelines:
 NCCN states that del17p status testing is useful during diagnostic workup and must be re-evaluated prior to initial therapy for CLL and small
lymphocytic lymphoma and for relapsed/refractory disease. (Category
2A)12
 Venclexta® for relapsed / refractory therapy, regardless of del(17p)
status.
FDA Indications:
Indications for use differ by medication. Please refer to the FDA website.
 There are several approved companion diagnostic tests to determine
HER2 gene amplification, all requiring FFPE tissue.
Guidelines:
 HER2 may be assessed for gene amplification using in situ hybridization
(ISH)
 ISH tests may be single probe or dual probe.
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ERBB2 (HER2) amplification
Gastric cancer



Herceptin® (trastuzumab)

FLT3
acute myeloid leukemia (AML)

Xospata® (gilteritinib)

FLT3
acute myeloid leukemia (AML)

Rydapt® (midostaurin)

IDH2
acute myeloid leukemia (AML)



Idhifa® (enasidenib)

IDH2
acute myeloid leukemia (AML)



Tibsovo® (ivosidenib)

KRAS / NRAS
Colon or rectal cancer

Erbitux® (cetuximab)

Vectibix® (panitumumab)

For systemic adjuvant treatment regardless of stage, histology or nodestatus.
 NCCN recommends different HER2 medications in combination with
other therapies depending on stage and node status. Please see NCCN
guidelines for details.10
FDA Indications:
 For HER2-overexpressing metastatic gastric or gastroesophageal junction
adenocarcinoma who have not received prior treatment for metastatic
disease
 Has an FDA-approved companion diagnostic test.
Guidelines:
 HER2 may be assessed for gene amplification using in situ hybridization
(ISH) only if protein expression testing using immunohistochemistry
(preferred testing method) yields an equivocal result. 13
 For use in combination with chemotherapy for HER2 overexpressing
metastatic adenocarcinoma
FDA Indications:
 For the treatment of adult patients who have relapsed or refractory AML
with a FLT3 mutation as detected by an FDA-approved test.
FDA Indications:
 For newly diagnosed AML that is FLT3 mutation-positive.
 There is an FDA companion test to detect internal tandem duplication
(ITD) mutations and the tyrosine kinase domain mutations D835 and I836
in the FLT3 gene, requiring peripheral blood or bone marrow aspirates.
FDA Indications:
 For the treatment of adult patients with relapsed or refractory AML with
an IDH2 mutation.3,14
 Has a companion diagnostic test for mutations: (R140Q, R140L, R140G,
R140W, R172K, R172M, R172G, R172S, and R172W) in DNA extracted
from human blood (EDTA) or bone marrow (EDTA).
FDA Indications:
 For the treatment of adult patients with relapsed or refractory AML with
an IDH2 mutation.14
 Has a companion diagnostic test for five IDH1 R132 mutations (R132C,
R132H, R132G, R132S, and R132L) in DNA extracted from human blood
(EDTA) or bone marrow (EDTA).
FDA Indications:
Erbitux®
 For patients with KRAS wild-type, EGFR-expressing, metastatic colorectal
cancer.
 Not indicated for treatment of Ras-mutant (KRAS and NRAS) colorectal
cancer.
Vectibix® (panitumumab)
 For the treatment of wild-type RAS (wild-type in both KRAS and NRAS)
metastatic colorectal cancer (mCRC).
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KIT D816V Mutation
Aggressive Systemic Mastocytosis
(ASM)

Gleevec® (imatinib mesylate)

PDGFRß
Chronic myelomonocytic leukemia
(CMML)



Gleevec® (imatinib mesylate)

PIK3CA
Advanced or metastatic breast cancer.
PIQRAY® (alpelisib)

Not indicated for the treatment of patients with RAS-mutant mCRC or for
whom RAS mutation status is unknown.
 Note: There are several FDA-approved companion diagnostic tests for
KRAS and KRAS/NRAS, requiring formalin-fixed paraffin embedded (FFPE)
tumor tissue.
Guidelines:
 NCCN states that all patients with metastatic cancer should have tumor
tissue genotyped for RAS (KRAS and NRAS) mutations.6,7
 A primary treatment option for BRAF V600E-positive patients with
unresectable metachronous metastases who have had previous adjuvant
FOLFOX/CAPEOX within the past 12 months. (Category 2A)
 A subsequent therapy option for advanced or metastatic disease for
BRAF V600E-positive patients who have had previous oxaliplatin,
irinotecan, FOLFOXIRI or fluror-pyrimidine therapy.
 For both drugs, to be used in combination with irinotecan and Zelboraf®
FDA Indications:
 The FDA companion diagnostic test requires fresh bone marrow samples.
FDA Indications:
 The FDA companion diagnostic test says it is indicated for
Myelodysplastic Syndrome / Myeloproliferative Disease (MDS/MPD). The
test requires fresh bone marrow samples.
Guidelines:
 NCCN states that patients with CMML should be evaluated for PDGFRß
gene arrangements as they may respond well to inhibitors like imatinib
mesylate.15
FDA Indications:
 The FDA companion diagnostic test says it is indicated for breast cancer.
Samples may be obtained from tissue and plasma. Testing may be useful
the time a patient is diagnosed with advanced HR+/HER2-breast cancer,
or when a HR+/HER2- patient presents with metastases from breast
cancer.
Guidelines:
 NCCN recommended workup for recurrent or stage IV (M1) breast cancer
includes assessing PIK3CA mutation status with tumor or liquid biopsy if
HR-positive/HER2-negative and considering therapy with alpelisib.
PIK3CA mutation testing can be done on tumor tissue or ctDNA in
peripheral blood (liquid biopsy). If liquid biopsy is negative, tumor tissue
testing is recommended.10

Cytochrome P450 Polymorphisms
Gene Test(s)

FDA Indications/Usage and Clinical Practice Guidelines

Condition(s) & Drug(s)

CYP2C9
Relapsing forms of multiple sclerosis
(MS), including clinically isolated
syndrome, relapsing-remitting

FDA Indications:
 The recommended maintenance dosage in patients with a CYP2C9 *1/*3
or *2/*3 genotype is 1 mg (reduced from the standard 2 mg)
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disease, and active secondary
progressive disease, in adults.
Mayzent® (siponimod)



CYP2C19

FDA Indications:
 FDA black box warning: “Diminished antiplatelet effect in patients with
two loss-of-function alleles of the CYP2C19 gene”

Acute coronary syndrome, recent
myocardial infarction, recent stroke,
or established peripheral arterial
disease.
Plavix® (clopidogrel)

CYP2D6

Mayzent is contraindicated in patients who have a CYP2C9*3/*3
genotype

FDA Indications:
 Patients requiring doses above 50 mg per day should be genotyped for
the drug metabolizing enzyme CYP2D6
FDA Indications:
 An FDA-cleared nucleic acid test must be used for determining CYP2D6
genotype. Based on results, dosing is as follows:
o CYP2D6 extensive or intermediate metabolizers: 84 mg orally twice
daily
 CYP2D6 poor metabolizers: 84 mg orally once daily

Huntington’s chorea
Xenazine ® (tetrabenazine)

CYP2D6
Gaucher disease type 1
CerdelgaTM (eliglustat)

Human Leukocyte Antigen B (HLA-B) Genotyping
Gene Test(s)

FDA Indications/Usage and Clinical Practice Guidelines

Condition(s) & Drug(s)

HLA-B*1502
Seizures (partial, generalized or mixed
pattern) and/or and prevention and
treatment of seizures occurring during
or following Neurosurgery

Carbamazepine
(e.g., Tegretol®, Equetro,
Carnexiv™, Carbatrol®)

phenytoin (e.g., Dilantin®)

oxcarbazepine (e.g., Oxtellar
XR®, Trileptal®)

HLA-B*1502
Trigeminal neuralgia

Carbamazepine
(e.g., Tegretol®, Equetro, Carbatrol®)

HLA-B*5701

FDA Indications:
Carbamazepine
 For multiple indications including seizure treatment and/or prevention,
acute manic or mixed episodes associated with bipolar I disorder.
Oxcarbazepine and Phenytoin
 For treatment of various types of seizures.
For all three types of drugs, the FDA states the following:
The HLA-B*1502 genotype increases the risk of serious dermatological
reactions, including Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) with the use of carbamazepine, oxcarbazepine, and
phenytoin.
The HLA-B*1502 genotype is common in patients of Asian ancestry. Therefore
these patients should be screened for the presence of HLA-B*1502 prior to
initiating treatment. Patients testing positive for the allele should not be
treated with anticonvulsants associated with a high risk SJS/TEN, unless the
benefit clearly outweighs the risk.
FDA Indications:
The HLA-B*1502 genotype increases the risk of serious dermatological
reactions, including Stevens-Johnson syndrome (SJS) and toxic epidermal
necrolysis (TEN) with the use of carbamazepine.
The HLA-B*1502 genotype is common in patients of Asian ancestry. Therefore
these patients should be screened for the presence of HLA-B*1502 prior to
initiating treatment. Patients testing positive for the allele should not be
treated with anticonvulsants associated with a high risk SJS/TEN, unless the
benefit clearly outweighs the risk.
FDA Indications:
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HIV-1
Abacavir (e.g., Ziagen®, Epzicom®,
Trizivir®, Triumeq)

HLA-B*58:01
gout
Allopurinol (e.g., Duzallo®)

Patients who carry the HLA-B*5701 allele are at a higher risk of experiencing a
hypersensitivity reaction to abacavir.
Abacavir is contraindicated in HLA-B*5701-positive patients.
Guidelines
The Department of Health and Human Services (DHHS) Panel on Antiretroviral
Guidelines for Adults and Adolescents16 strongly recommends the following:
 Screening for HLA-B*5701 should be performed before starting patients
on an abacavir-containing regimen.
 HLA-B*5701-positive patients should not be prescribed abacavir.
FDA Indications:
The HLA-B*5801 allele is a genetic risk marker for severe skin reactions
indicative of hypersensitivity to allopurinol.

Clinical Utility
In the context of pharmacogenetic testing, clinical utility is established by evaluating the following
components of the test:





Testing leads to changes in clinical management of the condition that improve outcomes
Testing leads to discontinuation of interventions that are unnecessary and/or ineffective
Testing leads to initiation of effective medication(s) and/or changes in dosing of a medication
that is likely to improve outcomes
Testing leads to discontinuation of medications that are ineffective or harmful

CPT/HCPCS CODES
Note: Codes addressed by this policy, may include, but are not limited to, the following:

All Lines of Business Except Medicare
Prior Authorization Required
0028U

0111U
0154U

0155U

CYP2D6 (cytochrome P450, family 2, subfamily D, polypeptide 6) (eg, drug metabolism)
gene analysis, copy number variants, common variants with reflex to targeted sequence
analysis
Oncology (colon cancer), targeted KRAS (codons 12, 13, and 61) and NRAS (codons 12,
13, and 61) gene analysis, utilizing formalin-fixed paraffin-embedded tissue
FGFR3 (fibroblast growth factor receptor 3) gene analysis (ie, p.R248C [c.742C>T],
p.S249C [c.746C>G], p.G370C [c.1108G>T], p.Y373C [c.1118A>G], FGFR3-TACC3v1, and
FGFR3-TACC3v3)
PIK3CA (phosphatidylinositol-4,5-bisphosphate 3-kinase, catalytic subunit alpha) (eg,
breast cancer) gene analysis (ie, p.C420R, p.E542K, p.E545A, p.E545D [g.1635G>T only],
p.E545G, p.E545K, p.Q546E, p.Q546R, p.H1047L, p.H1047R, p.H1047Y)

Page 15 of 43
MP #216

MEDICAL POLICY

Genetic Testing: Pharmacogenetic
Testing
(All Lines of Business Except
Medicare)

0172U

0177U

81121
81161
81162

81163
81165
81210
81225
81226

81227
81230
81231
81232
81233
81236
81237
81275

Oncology (solid tumor as indicated by the label), somatic mutation analysis of BRCA1
(BRCA1, DNA repair associated), BRCA2 (BRCA2, DNA repair associated) and analysis of
homologous recombination deficiency pathways, DNA, formalin-fixed paraffinembedded tissue, algorithm quantifying tumor genomic instability score
Oncology (breast cancer), DNA, PIK3CA (phosphatidylinositol-4,5-bisphosphate 3-kinase
catalytic subunit alpha) gene analysis of 11 gene variants utilizing plasma, reported as
PIK3CA gene mutation status
IDH2 (isocitrate dehydrogenase 2 [NADP+], mitochondrial) (eg, glioma), common
variants (eg, R140W, R172M)
DMD (dystrophin) (eg, Duchenne/Becker muscular dystrophy) deletion analysis, and
duplication analysis, if performed
BRCA1 (BRCA1, DNA repair associated), BRCA2 (BRCA2, DNA repair associated) (eg,
hereditary breast and ovarian cancer) gene analysis; full sequence analysis and full
duplication/deletion analysis (ie, detection of large gene rearrangements)
BRCA1 (BRCA1, DNA repair associated), BRCA2 (BRCA2, DNA repair associated) (eg,
hereditary breast and ovarian cancer) gene analysis; full sequence analysis
BRCA1 (BRCA1, DNA repair associated) (eg, hereditary breast and ovarian cancer) gene
analysis; full sequence analysis
BRAF (B-Raf proto-oncogene, serine/threonine kinase) (eg, colon cancer, melanoma),
gene analysis, V600 variant(s)
CYP2C19 (cytochrome P450, family 2, subfamily C, polypeptide 19) (eg, drug
metabolism), gene analysis, common variants (eg, *2, *3, *4, *8, *17)
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)
CYP2C9 (cytochrome P450, family 2, subfamily C, polypeptide 9) (eg, drug metabolism),
gene analysis, common variants (eg, *2, *3, *5, *6)
CYP3A4 (cytochrome P450 family 3 subfamily A member 4) (eg, drug metabolism), gene
analysis, common variant(s) (eg, *2, *22)
CYP3A5 (cytochrome P450 family 3 subfamily A member 5) (eg, drug metabolism), gene
analysis, common variants (eg, *2, *3, *4, *5, *6, *7)
DPYD (dihydropyrimidine dehydrogenase) (eg, 5-fluorouracil/5-FU and capecitabine drug
metabolism), gene analysis, common variant(s) (eg, *2A, *4, *5, *6)
BTK (Bruton's tyrosine kinase) (eg, chronic lymphocytic leukemia) gene analysis,
common variants (eg, C481S, C481R, C481F)
EZH2 (enhancer of zeste 2 polycomb repressive complex 2 subunit) (eg, myelodysplastic
syndrome, myeloproliferative neoplasms) gene analysis, full gene sequence
EZH2 (enhancer of zeste 2 polycomb repressive complex 2 subunit) (eg, diffuse large Bcell lymphoma) gene analysis, common variant(s) (eg, codon 646)
KRAS (Kirsten rat sarcoma viral oncogene homolog) (eg, carcinoma) gene analysis;
variants in exon 2 (eg, codons 12 and 13)
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81276
81283
81287

KRAS (Kirsten rat sarcoma viral oncogene homolog) (eg, carcinoma) gene analysis;
additional variant(s) (eg, codon 61, codon 146)
IFNL3 (interferon, lambda 3) (eg, drug response), gene analysis, rs12979860 variant
MGMT (O-6-methylguanine-DNA methyltransferase) (eg, glioblastoma multiforme),
methylation analysis

81309

PIK3CA (phosphatidylinositol-4, 5-biphosphate 3-kinase, catalytic subunit alpha)
(eg, colorectal and breast cancer) gene analysis, targeted sequence analysis (eg,
exons 7, 9, 20)

81311

NRAS (neuroblastoma RAS viral [v-ras] oncogene homolog) (eg, colorectal carcinoma),
gene analysis, variants in exon 2 (eg, codons 12 and 13) and exon 3 (eg, codon 61)
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
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
SLCO1B1 (solute carrier organic anion transporter family, member 1B1) (eg, adverse
drug reaction), gene analysis, common variant(s) (eg, *5)
SMN1 (survival of motor neuron 1, telomeric) (eg, spinal muscular atrophy) gene
analysis; dosage/deletion analysis (eg, carrier testing), includes SMN2 (survival of motor
neuron 2, centromeric) analysis, if performed
TPMT (thiopurine S-methyltransferase) (eg, drug metabolism), gene analysis, common
variants (eg, *2, *3)
SMN1 (survival of motor neuron 1, telomeric) (eg, spinal muscular atrophy) gene
analysis; full gene sequence
SMN1 (survival of motor neuron 1, telomeric) (eg, spinal muscular atrophy) gene
analysis; known familial sequence variant(s)
TYMS (thymidylate synthetase) (eg, 5-fluorouracil/5-FU drug metabolism), gene analysis,
common variant(s) (eg, tandem repeat variant)
UGT1A1 (UDP glucuronosyltransferase 1 family, polypeptide A1) (eg, irinotecan
metabolism), gene analysis, common variants (eg, *28, *36, *37)
VKORC1 (vitamin K epoxide reductase complex, subunit 1) (eg, warfarin metabolism),
gene analysis, common variant(s) (eg, -1639G>A, c.173+1000C>T)
Molecular pathology procedure, Level 1 (eg, identification of single germline variant [eg,
SNP] by techniques such as restriction enzyme digestion or melt curve analysis)
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)
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])

81315

81316

81328
81329

81335
81336
81337
81346
81350
81355
81400
81401

81402
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81403

81404

81405

81406

81407

81408

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

No Prior Authorization Required
0023U

0046U
81164

81166
81167
81220
81221
81222
81223
81224
81245

Oncology (acute myelogenous leukemia), DNA, genotyping of internal tandem
duplication, p.D835, p.I836, using mononuclear cells, reported as detection or nondetection of FLT3 mutation and indication for or against the use of midostaurin
FLT3 (fms-related tyrosine kinase 3) (eg, acute myeloid leukemia) internal tandem
duplication (ITD) variants, quantitative
BRCA1 (BRCA1, DNA repair associated), BRCA2 (BRCA2, DNA repair associated) (eg,
hereditary breast and ovarian cancer) gene analysis; full duplication/deletion analysis (ie,
detection of large gene rearrangements)
BRCA1 (BRCA1, DNA repair associated) (eg, hereditary breast and ovarian cancer) gene
analysis; full duplication/deletion analysis (ie, detection of large gene rearrangements)
BRCA2 (BRCA2, DNA repair associated) (eg, hereditary breast and ovarian cancer) gene
analysis; full duplication/deletion analysis (ie, detection of large gene rearrangements)
CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene
analysis; common variants (eg, ACMG/ACOG guidelines)
CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene
analysis; known familial variants
CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene
analysis; duplication/deletion variants
CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene
analysis; full gene sequence
CFTR (cystic fibrosis transmembrane conductance regulator) (eg, cystic fibrosis) gene
analysis; intron 8 poly-T analysis (eg, male infertility)
FLT3 (fms-related tyrosine kinase 3) (eg, acute myeloid leukemia), gene analysis; internal
tandem duplication (ITD) variants (ie, exons 14, 15)
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81246

81301
81379
81380
81381
88271
88272
88273
88274
88275

FLT3 (fms-related tyrosine kinase 3) (eg, acute myeloid leukemia), gene analysis; tyrosine
kinase domain (TKD) variants (eg, D835, I836)
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
HLA Class I typing, high resolution (ie, alleles or allele groups); complete (ie, HLA-A, -B,
and -C)
HLA Class I typing, high resolution (ie, alleles or allele groups); one locus (eg, HLA-A, -B,
or -C), each
HLA Class I typing, high resolution (ie, alleles or allele groups); one allele or allele group
(eg, B*57:01P), each
Molecular cytogenetics; DNA probe, each (eg, FISH)
Molecular cytogenetics; chromosomal in situ hybridization, analyze 3-5 cells (eg, for
derivatives and markers)
Molecular cytogenetics; chromosomal in situ hybridization, analyze 10-30 cells (eg, for
microdeletions)
Molecular cytogenetics; interphase in situ hybridization, analyze 25-99 cells
Molecular cytogenetics; interphase in situ hybridization, analyze 100-300 cells

Not Covered
0031U
0032U
0033U

0034U

0037U

0239U

81291
81306
G9143

CYP1A2 (cytochrome P450 family 1, subfamily A, member 2)(eg, drug metabolism) gene
analysis, common variants (ie, *1F, *1K, *6, *7)
COMT (catechol-O-methyltransferase)(drug metabolism) gene analysis, c.472G>A
(rs4680) variant
HTR2A (5-hydroxytryptamine receptor 2A), HTR2C (5-hydroxytryptamine receptor 2C)
(eg, citalopram metabolism) gene analysis, common variants (ie, HTR2A rs7997012
[c.614-2211T>C], HTR2C rs3813929 [c.-759C>T] and rs1414334 [c.551-3008C>G])
TPMT (thiopurine S-methyltransferase), NUDT15 (nudix hydroxylase 15)(eg, thiopurine
metabolism) gene analysis, common variants (ie, TPMT *2, *3A, *3B, *3C, *4, *5, *6, *8,
*12; NUDT15 *3, *4, *5)
Targeted genomic sequence analysis, solid organ neoplasm, DNA analysis of 324 genes,
interrogation for sequence variants, gene copy number amplifications, gene
rearrangements, microsatellite instability and tumor mutational burden
Targeted genomic sequence analysis panel, solid organ neoplasm, cell-free DNA, analysis
of 311 or more genes, interrogation for sequence variants, including substitutions,
insertions, deletions, select rearrangements, and copy number variations
MTHFR (5,10-methylenetetrahydrofolate reductase) (eg, hereditary hypercoagulability)
gene analysis, common variants (eg, 677T, 1298C)
NUDT15 (nudix hydrolase 15) (eg, drug metabolism) gene analysis, common variant(s)
(eg, *2, *3, *4, *5, *6)
Warfarin responsiveness testing by genetic technique using any method, any number of
specimen(s)
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Unlisted Codes
All unlisted codes will be reviewed for medical necessity, correct coding, and pricing at the
claim level. If an unlisted code is billed related to services addressed in this policy then
prior-authorization is required.
81479
81599
84999

Unlisted Molecular pathology procedure
Unlisted multianalyte assay with algorithmic analysis
Unlisted chemistry procedure

DESCRIPTION
Pharmacogenetics, also called pharmacogenomics, is a relatively new field that is rapidly growing.
Pharmacogenetics is the study of how genetic variation influences an individual’s response to
medications. These genetic variants may be inherited and present at birth, or they may be acquired such
as those acquired by tumors in oncologic indications. Inherited genetic variants may be rare (observed in
<5% of the general population), or they may be more common (observed in ≥5% of the population) in
which case they are called polymorphisms. Variants in genes may help determine how well an individual
responds to a drug or whether side effects or adverse reactions are experienced. Variations in genes
may also help determine how quickly an individual might metabolize a drug. This may help determine
whether or not a particular drug will be effective and what the effective dose might be.
Pharmacogenetics is a currently being used in a wide variety of situations, including but not limited to:






Hereditary conditions in which an individual has typically been born with a genetic mutation causing
a hereditary disease, for which there is targeted therapy (e.g., CFTR mutations for cystic fibrosis).
Oncologic indications, including:
o Individuals that have inherited a mutation (also known as a germline mutation) in a gene
that causes a hereditary cancer syndrome for which there is medication that targets
mutations in that gene (e.g., MLH1 mutations in Lynch syndrome).
o Individuals whose tumors have acquired a mutation (also known as a somatic mutation) for
which there is a targeted therapy (e.g.,HER2 gene amplification in breast cancer).
Situations where genetic variants in certain families of genes (e.g., cytochrome [CYP] P450 genes)
can alter how quickly an individual metabolizes certain classes of medications.
Situations where genetic variants in certain families of genes (e.g., human leukocyte antigen [HLA]
genes) can cause severe hypersensitivity or other adverse reactions to certain classes of
medications.

REVIEW OF EVIDENCE
There are a large number of pharmacogenetic tests that have evidence-based recommendations from
major medical associations and/or have been determined to be clinically necessary prior to initiating
targeted therapy, as noted within the “Indications and Usage” section of the U.S. Food and Drug
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Administration (FDA) prescribing information labels for FDA-approved drugs. These recommendations
were based, in part, on publications reporting on how the pharmacogenetic testing leads to changes in
medical management. These pharmacogenetic tests have established clinical utility and therefore were
not addressed in this evidence review.
However, there are many pharmacogenetic tests that have been proposed as important for medication
choice and/or dosing, in some cases with extensive bodies of literature, but whose clinical utility has not
been demonstrated. Therefore, the evidence review below has focused primarily on systematic reviews
that have evaluated the clinical utility of the non-covered tests addressed in this medical policy.
A review of the ECRI, Hayes, Cochrane, and PubMed databases was conducted regarding the use of
pharmacogenetic testing as a medication management tool for any condition. Below is a summary of
the available evidence identified through July of 2018.
Not Medically Necessary Indications
Statin-Induced Myopathy
In 2016, Hayes published a review that evaluated the clinical utility of genotyping of SLCO1B1 gene
variants in pediatric or adult patients for statin dosing and selection, but only one study met inclusion
criteria.17,18 This study compared 62 SLCO1B1-genotyped patients with 59 nonrandomized controls,
reporting that the number and type of statin prescriptions written by providers improved, as well as
patient-reported statin adherence at one-year follow-up for genotype-guided patients versus controls.18
However, adverse event outcomes were not addressed, the study was not randomized, there was
potential bias due to patient referral to genotype-guided treatment, and patient adherence was not
confirmed. The review concluded “the trial was small and underpowered to answer questions regarding
the clinical utility of SLCO1B1 genotyping” and rated the use of SLCO1B1 genotyping to improve statin
prescribing and patient adherence, and to avoid adverse outcomes such as myopathy as a “D2” due to
insufficient evidence.
This review also noted that “the clinical validity of the SLCO1B1 variant–myopathy association depends
to a large extent on data from patients administered high-dose (80 mg) simvastatin, a dose no longer
recommended. The association with lower doses of simvastatin is weaker for single allele carriers, and in
meta-analysis is questionable with rosuvastatin. Thus, whether the association is sufficient such that
patient outcomes are affected by SLCO1B1 genotype-guided statin management remains to be seen.
Calculations based on the original association data for severe myopathy 19suggest that 195 patients
would need to be genotyped and 49 would need to have statin treatment altered in order to avoid one
case of severe and potentially life-threatening myopathy, whereas the probability of no severe
myopathy without genotyping would be 99.2%.20 These calculations suggest that, while severe
myopathy is worth preventing, genotyping is of questionable value when the prevalence of the genetic
variant is common but the adverse event is rare.”
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In general, clinical studies are lacking that have identified favorable net health outcomes from managing
statin therapy based on SLCO1B1 genotyping, and other less studied genes like APOE, LPA, SORT1 and
ABCG2. Moreover, when statin use is reduced or eliminated as a result of genetic testing, the reduction
in statin myopathy needs to be weighed against the increased cardiovascular events that may occur
because of this management change. According to Hayes “statins have been used for decades for
primary and secondary prevention of cardiovascular disease, decreasing cardiovascular events by
approximately 25%.”17 This event rate is substantially higher than the reported incidence of any statinrelated myopathy in randomized controlled trials (1.5% to 5%) and incidence of rhabdomyolysis (0.003%
to 0.01% of patients in clinical trials).17 Therefore, if statins are avoided due to genetic testing results,
the number of cardiovascular events (e.g., myocardial infarctions) that may result might exceed the
number of myopathy episodes avoided, resulting in net harm. Since there are no alternative medications
that reduce the rate of cardiovascular events to the extent statins do, it is not possible to ameliorate this
net harm by changing to an alternative lipid-lowering management strategy.
Investigational Indications
Hereditary Non-Oncological Indications
DMD Gene Testing for EXONDYS 51™ (eteplirsen)
The evidence regarding the clinical utility of DMD gene testing to determine eligibility for treatment with
eteplirsen is inconclusive. Systematic reviews have reported that the body of evidence for DMD testing
for eteplirsen suffers from a number of limitations.21-23 Published studies were all small in sample size
(12 patients with matched historical controls), and reported conflicting results with regard to
improvements in clinically relevant measures of ambulatory ability. Although single studies reported
slight increases in dystrophin protein levels in DMD-mutation confirmed patients on eteplirsen, and
decreased deterioration of respiratory muscle function, it is unclear if the magnitude of these changes
confers clinically meaningful outcomes. In addition, other outcomes of interest, including improvements
in upper extremity strength and potential to delay loss of ability to perform activities of daily living have
not yet been reported in the literature.
Oncologic Indications
5-Fluorouracil (5-FU) Treatment
The clinical value of genetic testing of polymorphisms in genes coding for dihydropyrimidine
dehydrogenase (DPYD) and thymidylate synthase (TYMS), for 5-Fluorouracil (5-FU) toxicity is
inconclusive. Studies evaluating associations between genetic variants in the DPYD and TYMS genes and
5-FU toxicity are conflicting, indicating poor predictive value.24-28 Of note, one small study reported that
patients who underwent DPYD genotyping and had dose reductions based on test results still
experienced severe toxicities, some requiring hospitalization.29 Similarly, studies that have evaluated the
relationship between 5-FU treatment response and TPMT and DPYD genetic variants have also reported
conflicting results. Both studies were limited by lack of randomization.30,31 One study was retrospective
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by design and the other study only genotyped patients of north Indian ancestry, thereby limiting
generalizability of the results.
UGT1A1 Gene for Treatment with Irinotecan
Several systematic reviews have been published on the clinical value of UGT1A1 genotyping for
irinotecan (IRI) treatment for various malignancies.
In 2014, Lui et al. published the results of a systematic review that evaluated possible associations
between UGT1A1 polymorphisms and IRI-induced toxicities in colorectal cancer in Caucasians, including
16 studies.32 Studies were heterogeneous in terms of source of population, patient performance status,
chemotherapy regimen, IRI dose, UGT1A1 polymorphism detection method, toxicity grade criteria, stage
of colorectal cancer, and pretreatment with other regimens. This review reported that there was an
elevated risk of neutropenia for patients homozygous for a particular UGT1A1 polymorphism, but did
not identify what the proper clinical management should be for these at-risk patients. The review
concluded that that the clinical utility of UGT1A1 was still unclear and that UGT1A1 genotyping was not
ready for adoption into clinical practice.
One 2017 systematic review and meta-analysis of 1140 genotyped Asian patients with various cancer
types (N= 12 studies) assessed if UGT1A1*6 polymorphisms were associated with IRI-related severe
neutropenia.33 Significant heterogeneity between studies was noted in terms of cancer type and
chemotherapy regimens. Although the reviewers did report an association between genotype and
neutropenia, they also conceded that increased cases of severe neutropenia in IRI-treated patients
could have been associated with country, cancer type, low medication dose, and the duration of
treatment. A second review that included Asian and non-Asian patients (6742 patients from 38 studies)
reported similar results and conclusions.34
Also in 2017, a meta-analysis was published which assessed whether UGT1A1 alleles were predictive of
IRI-induced neutropenia, diarrhea, and IRI-based chemotherapy tumor response in Asians with lung
cancer, including 577 patients (N= 9 studies).35 The reviewers reported that the UGT1A1*6 but not the
UGT1A1*28 polymorphism was significantly associated with an increased risk of IRI-induced neutropenia
and diarrhea. However, neither polymorphism was associated with IRI-based chemotherapy tumor
response.
The overall quality of the systematic reviews above is low, primarily due to the quality of the included
studies, and the inclusion of patients only of specific ethnicities, which precludes generalizability of the
results. The majority of studies included in these reviews suffered from a number of limitations,
including poor study design (retrospective and nonrandomized), incomplete reporting of patient data
such as previous treatments (surgery and chemotherapy), and lack of sufficient follow-up needed to
determine some of the treatment-specific outcomes evaluated. Furthermore, the results reported in
these reviews indicate that although specific UGT1A1 polymorphisms may be associated with IRI-related
adverse effects in specific populations, not all patients with these polymorphisms experience adverse
events when on IRI.
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Cytochrome P450 Polymorphisms
Due to the size of the cytochrome P450 gene family (almost 60 genes) and the sheer number of classes
of medications that different groups of CYP genes help metabolize, the following evidence section
provides a general overview of the most recent highly-studied indications for which select CYP genes
have been evaluated.
This section does not contain evidence regarding the use multi-gene panels (containing three or more
CYP genes) for pharmacogenetic purposes. More information on multi-gene panels for pharmacogenetic
indications may be found in additional PHP medical policies. Please refer to Policy Cross References
section below.
CYP2B6
Antiretroviral Therapies
The evidence regarding the clinical value of CYP2B6 genotyping to guide antiretroviral therapies is
inconclusive. Nonrandomized studies have reported on associations between CYP2B6 polymorphisms
and early efavirenz discontinuation36, and suicide risk37. These studies both suffered from
nonrandomized study design. In addition, one study suffered from high attrition rate (35%) and lack of
reporting on medication adherence.36 While the other study was a post-hoc analysis of small open-label
clinical trials that did not specifically focus on suicidality. Both studies concluded that additional studies
were needed to further evaluate these associations. Conversely, one large observational cohort (n=801
patients followed over 6 months) reported that CYP2B6 “slow metabolism” polymorphisms were not
associated with any of the treatment endpoints (death, loss to care, HIV RNA above 25 copies/ml at six
months, or CNS toxicity).38 This study was limited by lack of data on medication adherence and data on
cognitive functioning in relation to the CNS adverse effects reported.
One study reported on how reduction of efavirenz based on genotype led to continued suppression of
HIV-1 (n=18 patients, as evidenced by low viral load) and that CNS-related symptoms improved with
dose reduction on 10 of these patients.39 However, the lack of blinding of the patients with high
efavirenz plasma levels may have caused a placebo effect regarding efavirenz-associated CNS symptoms.
The authors concluded that double-blind, placebo-controlled studies would be appropriate.
Small nonrandomized studies have reported on associations between specific CYP2B6 polymorphisms
and nevirapine-induced Stevens-Johnson syndrome (SJS), and association between other CYP2B6
polymorphisms and increased immunological response as measured by CD4 counts.40,41 The latter study
also assessed associations between CYP2B6 genotypes and plasma viral load, and genotypic drug
resistance in plasma/genital secretions, but found none. These studies were limited by small sample
size, weak, if any associations, limited follow-up and sub-optimal or unreported medication adherence.
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Methadone
A recent meta-analysis evaluated the impact ABCB1 and CYP2B6 genetic polymorphisms on methadone
metabolism, dose and treatment response in patients with opioid addiction, including seven studies.42
Although the analysis found that methadone plasma concentration was higher in homozygous carriers
of the CYP2B6*6 haplotype when compared to non-carriers, CYP2B6*6 carriers were not found to be
significantly different from non-carriers with respect to dose, response to treatment (including
abstinence from illicit opioid use) or medication adherence. The reviewers also found no significant
association between the ABCB1 polymorphism and methadone plasma concentrations, methadone
dose, or methadone response.
CYP2C9
Warfarin
Please see the “Systematic Reviews of Pharmacogenetic Testing for Various Indications: Oral
Anticoagulants” section below.
Other Indications
Systematic reviews have been published evaluating the clinical utility of CYP2C9 genotyping for guiding
decisions for a variety of medications including benzodiazepines43, nonsteroidal anti-inflammatory
drugs44, and phenytoin.45,46 Many of these reviews reported a lack of association between the genotypes
evaluated and clinical outcomes including adverse events medication-related events. Limitations of the
primary literature for each indication included study heterogeneity in terms of statistical analyses used,
covariates considered and outcomes evaluated. Methodological limitations of primary studies included
nonrandomized study designs, inclusion of select ethnicities, and studies being insufficiently powered to
detect associations between genotypes and outcomes assessed. Large-scale, high-quality randomized
trials are still needed to confirm any findings of associations between CYP2C9 genotypes and clinical
outcomes for these indications.
CYP2C19
Recent systematic reviews have been published evaluating the clinical utility of CYP2C19 genotyping for
guiding decisions for a variety of medications including phenytoin46,47, voriconazole48,49, proton pump
inhibitors50,51, and treatments for Helicobacter pylori.52 Many of these reviews reported a lack of
association between the genotypes evaluated and clinical outcomes including fungal/bacterial
eradication and medication efficacy rates, or adverse medication-related events such as hepatotoxicity.
Limitations of the primary literature for each indication included nonrandomized study designs, small
sample sizes leading to underpowered studies, and heterogeneity in the patient populations and
ethnicities evaluated and statistical analyses used. Larger, high-quality randomized trials are still needed
to confirm any findings of associations between CYP2C19 genotypes and clinical outcomes for these
indications.
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CYP2D6
Breast Cancer
The evidence evaluating CYP2D6 genotyping to determine drug metabolizer status and predict cancerrelated outcomes in patients with breast cancer treated with tamoxifen is conflicting. One systematic
review of the clinical effectiveness of genotyping for CYP2D6 for the management of women with breast
cancer treated with tamoxifen, included 25 cohorts.53 This review reported that while six cohorts
suggested that extensive metabolizers appeared to have better outcomes than either poor or
intermediate metabolizers in terms of relapse/recurrence; three cohorts reported poorer outcomes for
extensive metabolizers. The reviewers noted heterogeneity across the studies in terms of the patient
populations, alleles tested and outcomes evaluated, concluding that the data was limited and
conflicting. A more recent systematic review also found that results of studies reporting associations
between CYP2D6 and tamoxifen outcomes were not robust.54 Similar conclusions of insufficient and
conflicting evidence of clinical utility were drawn by additional reviews on this topic.55,56 Several large
scale RCTs included in these reviews reported a weak or no association between CYP2D6 genotype and
various outcomes including breast cancer occurrence57, breast cancer specific survival58, disease
recurrence59, and breast cancer-free interval.60 The reviews concluded that additional prospective
studies are necessary to fully establish the value of CYP2D6 genotyping in women with breast cancer
considering tamoxifen.
Other conditions:
The clinical value of CYP2D6 genotyping has been evaluated in the context of many different
medications but remains inconclusive. Systematic reviews have been published evaluating the clinical
utility of CYP2D6 genotyping for decisions for a variety of medications including metoprolol61,62,
donepezil63, tramadol64, risperidone and other antipsychotics.65,66 However, most of the primary studies
suffer the same limitations described above for the CYP2D6/tamoxifen studies, with the large majority
of studies being retrospective reviews, case series, or small non-randomized case-control studies. In
general, while some studies report modest associations between CYP2D6 genotyping and clinically
relevant outcomes, such as clinical response, adverse effects, and pain reduction; most outcomes were
not significant. Adequately powered prospective randomized studies are warranted to clarify the role of
CYP2D6 genotyping in practice.
Human Leukocyte Antigen (HLA) Genotyping
Systematic reviews have been published evaluating the clinical value of genotyping of the HLA gene
family for medication management of a variety of disorders, including HLA-Cw6 genotyping for
ustekinumab treatment of psoriasis 67 and HLA-A*31:01 prior to carbamazepine68. Additional primary
literature has also evaluated the association between different HLA genotypes in Asian populations and
carbamazepine-induced adverse effects.69-72 Some of these studies have a reported a lack of association
between the genotypes evaluated and carbamazepine-induced adverse effects, while others were
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underpowered to detect associations between the genotype and outcome evaluated. All of these
studies are limited by small sample size and nonrandomized study design.
KIF6
The evidence regarding the clinical value of KIF6 genotyping for directing statin therapy is inconclusive.
One recent systematic review reported differences in major cardiovascular events (MACEs) risk in
subjects who received statin therapy depending on their KIF6 genotype73. However, an earlier
systematic review reported that KIF6 genotype was not significantly associated with the risks of incident
major vascular events, major coronary events, revascularizations, or strokes in either the placebo or
statin-treated patients.74 Furthermore, the latter review also reported proportional reductions in the
risk of major vascular events with statin therapy were similar across KIF6 genotypes. The body of
evidence is limited by discrepancies in data reporting, small samples sizes, and broad confidence
intervals on reported outcomes.
MTHFR
In 2017, Hayes published a review that evaluated the clinical utility of MTHFR genotyping in altering
drug choice or drug dose according to patient genotype in order to avoid adverse events, maintain
adherence, and improve disease outcomes.75 One large case series (n=141) was included that enrolled
patients with non-B acute lymphoblastic leukemia. Patients with a favorable MTHFR genotype (677CC or
677CT; n=106) were given an increased dose of methotrexate whereas those with an unfavorable
genotype (677TT, 1298CC, 677CT/1298AC; n=35) were given the standard methotrexate dose. The study
reported that patients with an unfavorable genotype were 4.3 times more likely to suffer an adverse
event compared with those with a favorable genotype (95% CI, 1.3-14.0), suggesting that increasing the
methotrexate dose in a genetically favorable group does not increase toxicity. However, complete
controls were lacking, overall disease outcomes were not assessed, and the results cannot be
generalized to other clinical conditions requiring methotrexate or other antifolate medications. Due to
insufficient evidence determining the clinical utility of MTHFR genotyping to alter drug treatment and
improve outcomes, a Hayes rating of “D2” was provided.
Additional systematic reviews have evaluated potential associations between polymorphisms in the
MTHFR gene and the efficacy and toxicity of methotrexate in rheumatoid arthritis, but found no
association between genotype and outcome.76 Similar negative results have been reported by reviews
published regarding MTHFR polymorphisms and fluorouracil-based chemotherapy in patients with
colorectal cancer.77 The clinical value of MTHFR genotyping remains inconclusive for any of the
medications for which it has been evaluated.
PIK3CA
There is enough evidence to demonstrate the clinical utility of PIK3CA variant testing to guide treatment
selection for a subset of patients with recurrent or stage IV (M1) breast cancer. Clinical practice
guidelines based on research recommend assessing PIK3CA mutation status with tumor or liquid biopsy
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if HR-positive/HER2-negative and considering therapy with alpelisib.10 However, the evidence regarding
the clinical value of PIK3CA genotyping for directing therapy in other populations is inconclusive. One
recent systematic review reported that PIK3CA genotype was associated with poor survival in patients
with metastatic colorectal cancer considering anti-EGFR therapies.78 In contrast, a second systematic
review, which served as the basis of the 2013 recommendations published by the Evaluation of Genomic
Applications in Practice and Prevention (EGAPP) Working Group, found no association between PIK3CA
genotype and treatment response to anti-EGFR therapy and no evidence to support improved health
outcomes associated with testing results for PIK3CA variants in patients with metastatic colorectal
cancer considering these therapies.79
Systematic Reviews of Pharmacogenetic Testing for Various Indications
Psychiatric and Behavioral Conditions
In 2016, the Washington Health Care Authority published a technology assessment on the clinical utility
of pharmacogenetic testing to inform the selection or dose of medications for individuals diagnosed
with depression, mood disorders, psychosis, anxiety, attention deficit/hyperactivity disorder (ADHD), or
substance use disorder.80 The review included studies that evaluated single-gene tests and multi-gene
panels. The assessment included four studies that reported results of using pharmacogenomic
genotyping to aid in clinical decision-making, including two fair quality RCTs, one poor quality cohort
study and one poor quality retrospective study. All studies enrolled patients diagnosed with depressive
disorder. Sample sizes were small and some study populations were limited by ethnicity, limiting
generalizability of the results. The reviewers found that, “outcomes were measured differently across
studies, so the amount of change and precision of the result is unknown.”
The assessment also evaluated ten studies that reported results of using pharmacogenomic genotyping
and subsequent effects on patient outcomes, including depressive disorders (n= six studies), psychiatric
disorders (n= three studies), and one study on alcohol use disorder. The body of evidence reporting on
patient outcomes was rated from very poor- to fair-quality. As reported by four studies on depressive
disorders, remission rates improved in genotyped patients, but response to treatment in these studies
was inconsistent. These studies were limited by lack of acceptable measures of response or were
underpowered. Therefore, the assessment concluded that the evidence base for pharmacogenomic
testing for the psychiatric disorders addressed in the assessment was, “extremely limited and
compromised and considered to be of low to very low quality, depending on the outcome measured. As
such, the evidence is insufficient for conclusions regarding clinical use.”
In 2017, Hayes published a review that evaluated the clinical utility of pharmacogenomic testing to
inform the selection or dose of medications for individuals diagnosed with a more expanded list of
behavioral health conditions: depression, mood disorders, psychosis, anxiety, attentiondeficit/hyperactivity disorder, and substance use disorder.81 The review included studies that evaluated
single genes and multi-gene panels, including genes in the CYP family, genes encoding dopamine
receptors (DRD1/2), serotonin receptors (HTR1A/2A), and others. The studies included in this review
were heterogeneous in terms of the gene (s)/panels tested, ethnicity of patient populations, and
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behavioral health condition studied. Four studies were included for assessment of impact of testing on
medical decision making regarding the drug or dose selected, including two prospective double-blind
RCTs of fair quality, one prospective open-label cohort study of poor quality, and one retrospective
comparative study of poor quality. Sample sizes were small and study populations were limited by
ethnicity, which limits generalizability of the results. The overall quality of the body of evidence was
determined to be of low quality.
Ten studies were included which assessed the use of pharmacogenomic testing to change patient
management and improve outcomes, three of which had been reviewed for clinical utility for depression
in a 2015 Hayes review that focused on cytochrome P450 genes.82 Five of these studies were also
included in the Washington HTA described above.80 Four studies of fair quality were prospectively
designed, including one underpowered RCT that did not find any statically significant results. A second
RCT enrolled patients with major depressive disorder (MDD) and reported statistically significant
treatment response and remission results as a result of pharmacogenomic testing, but the study used a
genetic panel test not available in the United States. One of these studies did not define clinical
measures of remission and response, and the other lost 27% of patients to follow-up and calculated
remission/response rates using imputed and not actual data. Among the five poor-quality studies, most
were retrospective and were limited by ethnicity and small sample size; some did not define the clinical
relevance of treatment response measures, or may have lacked equivalency of comparison groups. Due
to an overall very-low-quality body of evidence, Hayes rated the use of pharmacogenomic testing to
inform the selection or dose of medications for individuals diagnosed with depression, mood disorders,
psychosis, anxiety, attention-deficit/hyperactivity disorder, or substance use disorder as a “D2”.
Oral Anticoagulants
One of the most studied areas in pharmacogenetic testing involves genetic variations in enzymes
important in the metabolism of warfarin. Genetic testing in this clinical scenario is performed in an
attempt to predict an individual’s likely stable warfarin dose based on genotype data, and initiating
warfarin at that predicted dose as a way to reduce the risk of serious adverse events, such as bleeding
and thromboembolism.
In 2017, a systematic review by Zhang et al. studied CYP2C9 polymorphisms on pediatric warfarin
maintenance dosage requirements in 507 patients (N=8 studies), reporting that CYP2C9 *1/*2, CYP2C9
*1/*3, and CYP2C9 genotypes were significantly associated with lower warfarin maintenance dose
requirements in this population. Limitations of this study included small sample size and lack of ethnic
diversity in subjects. Also in 2017, Tang et al. systematically reviewed studies on VKORC1
polymorphisms and warfarin maintenance dosing in relation to age and ethnicity, including 9578 (N= 53
studies).83 The authors reported that Caucasian carriers of VKORC1 polymorphisms required a higher
mean daily warfarin dose compared with Asian carriers. However, age was found to be a confounding
variable, as it was also strongly associated with warfarin dosing requirements. Both reviews focused on
select patient populations, limiting the applicability of results to other populations and ethnicities. Of
note, neither review reported on whether results from genotyping affected patient outcomes such as
incidence of bleeding or thromboembolic events.
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In 2018, the Washington Health Care Authority published a technology assessment on the clinical utility
of pharmacogenetic testing (including CYP2C9, VKORC1, and CYP4F2) for patients being treated with oral
anticoagulants, including 13 randomized controlled trials.84 The reviewers reported that risk of death
and thromboembolic events were not significantly different between the pharmacogenetic testing
group and controls. The risk of major bleeding in patients who received pharmacogenetic testing to
guide initial dosing compared to patients started on a fixed dose, was not statistically significant (RR of
0.70; 95% CI, 0.14 to 3.53). Similar conclusions were drawn regarding risk of bleeding by a second good
quality systematic review of 18 trials, also published in 2018.85 The quality of evidence was determined
to be low for risk of death, and moderate for thromboembolic events and major bleeding. Additional
intermediate/surrogate outcomes were evaluated: the percentage of time in therapeutic range (PTTR)
and over-anticoagulation. However, neither estimate was statistically significantly different and the
quality of evidence for both outcomes was determined to be low.
The assessment noted several limitations of the evidence-base, including, “differences among studies in
terms of populations, underlying medical conditions, risk of outcomes, indications for treatment,
comparators used, study outcome definitions and assessment, and the overall conduct of the study and
system in which it was conducted ... In addition, the small overall number of events for patientimportant outcomes creates statistical instability. Most of these estimates could easily be changed by
additional studies.” The assessment concluded that, “the available evidence makes balancing the
benefits and harms from pharmacogenetic testing for polymorphisms to guide warfarin initiation
challenging …. It is particularly likely that additional research for the outcomes rated as having low
quality of evidence could have an important effect on the observed findings.”
Pain Management
Systematic reviews have been published evaluating the clinical utility of pharmacogenetics for pain
management, evaluating a variety of genes and a number of medications, including opioids and other
analgesics. Some of the genes evaluated include ABCB1, COMT, CYP2D6, CYP3A4, CYP3A5, OPRM1, and
UGT2B7. These studies have focused on a variety of pain indications including post-operative pain86-90,
chronic cancer pain91, labor pain92, post-partum pain93, and mixed pain indications.94
Limitations of the primary literature include heterogeneity between studies in terms of outcomes
evaluated and data analyses, differences in experimental setup (exact polymorphisms or haplotypes
studied, phenotypes studied), and conflicting results as some studies reported associations between
some genetic variants and clinical outcomes while others report a lack of significance. Large-scale, highquality randomized trials are still needed to confirm any findings of associations between genes tested
for pharmacogenetic purposes and outcomes related to pain.

CLINICAL PRACTICE GUIDELINES
Note: Guidelines published by the Clinical Pharmacogenetics Implementation Consortium (CPIC®) were
not included during the review of clinical practice guidelines for the following reasons:
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CPIC is not considered a professional medical association. Per the CPIC website, it is, “an
international consortium of individual volunteers and a small dedicated staff who are interested in
facilitating use of pharmacogenetic tests for patient care.”
CPIC guidelines are based on associations between a given genotype and pharmacokinetic
parameters for a particular medication. These guidelines are not based on studies that have
reported on measures of clinical utility. According to CPIC the, “guidelines are designed to help
clinicians understand HOW available genetic test results should be used to optimize drug therapy,
rather than WHETHER tests should be ordered.”

Similar to the evidence review, only guidelines addressing the non-covered indications in this policy are
addressed below.
American Association for Clinical Chemistry (AACC)
In 2010, the AACC (formerly known as the National Academy of Clinical Biochemistry), published clinical
practice guidelines on the application of pharmacogenetics to clinical practice,95 stating:
“Pharmacogenetic testing should be requested at the time of therapeutic intervention and is not
currently recommended for general population screening.”
National Comprehensive Cancer Network (NCCN)
Breast Cancer Diagnosis and Treatment
The NCCN breast cancer guidelines (v 3.2019) discussion section states the following regarding response
to adjuvant endocrine therapy:10
“Given the limited and conflicting evidence at this time, the NCCN Breast Cancer Panel does not
recommend CYP2D6 testing as a tool to determine the optimal adjuvant endocrine strategy. This
recommendation is consistent with the ASCO Guidelines.”
Colon Cancer Diagnosis and Treatment / Rectal Cancer Diagnosis and Treatment
UGT1A1 Genotyping: The 2018 NCCN colon cancer and rectal cancer guidelines do not recommend
UGT1A1 genotyping for patients who are considering irinotecan therapy. The panels stated that
guidelines for the clinical use of UGT1A1 testing have not been established6,7 and that although UGT1A1
polymorphisms can result in decreased processing of the active metabolite of irinotecan, severe
irinotecan-related toxicity is not experienced in all patients with these polymorphisms. The panel
concluded that, “UGT1A1 testing on patients who experience irinotecan is not recommended, because
they will require a dose reduction regardless of the UGT1A1 test result.”6
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DPYD Genotyping: The 2018 colon cancer and rectal cancer guidelines state, “universal
[fluoropyrimidine] pretreatment DPYD genotyping remains controversial and the NCCN panel does not
support it at this time.”
Evaluation of Genomic Applications in Practice and Prevention (EGAPP) Working Group
In 2013, EGAPP published recommendations regarding genetic testing of tumor tissue mutations in the
EGFR pathway genes in patients with metastatic colorectal cancer.79 The group stated that there was
“insufficient evidence to recommend for or against testing for mutations in PIK3CA. The level of
certainty for this evidence was low. In the absence of supporting evidence, and with consideration of
other contextual issues, the EWG discourages the use of these tests in guiding decisions on initiating
anti-EGFR therapy with cetuximab or panitumumab unless further evidence supports improved clinical
outcomes.”
American College of Chest Physicians
In 2012, the American College of Chest Physicians96 published evidence-based clinical practice guidelines
on antithrombotic therapy and prevention of thrombosis that stated, “for patients initiating VKA
[vitamin K antagonist] therapy, we recommend against the routine use of pharmacogenetic testing for
guiding doses of VKA.” This was a strong recommendation. The evidence evaluated for this
recommendation included five small RCTs on warfarin initiation in different patient populations and a
systematic review.

POLICY SUMMARY
Hereditary Conditions
There is sufficient evidence genetic testing for mutations in genes that cause certain hereditary
conditions may be necessary to determine whether a patient is a candidate for a particular targeted
therapy. However, this is not true of all hereditary conditions for which there is an FDA-approved
targeted therapy available. Of note, there is insufficient evidence that testing for mutations in the DMD
gene for treatment with eteplirsen in patients with Duchene’s muscular dystrophy is safe and will lead
to improved outcomes.
Oncologic Indications
There is sufficient evidence genetic testing for inherited mutations in genes that cause certain
hereditary cancer syndromes may be necessary to determine whether a patient is a candidate for a
particular targeted therapy. The same is true for certain acquired mutations that can be tested for in
tumor tissue for certain malignancies. However, there are certain pharmacogenetic tests for specific
oncological therapies for which the clinical value is unclear and that the National Comprehensive Cancer
Network (NCCN) does not support. Of note, NCCN does not support genotyping of the UGT1A1 gene for
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treatment or dosing of irinotecan for systemic therapy for colorectal cancer. Similarly, CYP2D6 genotype
testing is not recommended for patients with breast cancer considering tamoxifen.
In addition, there is insufficient evidence that pharmacogenetic testing to determine 5-fluorouracil (5FU) treatment and dosing leads to reduced adverse events and improved health outcomes like
progression-free or overall survival for any malignancy where 5-FU is part of the treatment regimen.
Cytochrome (CYP) P450 Genotyping
There are very few indications for which there is sufficient evidence that genetic testing for mutations in
select CYP genes may be necessary to determine whether a patient is a candidate for a particular
therapy. These situations include:
 CYP2C9 for Mayzent® (siponimod) for relapsing forms of multiple sclerosis (MS), including clinically
isolated syndrome, relapsing-remitting disease, and active secondary progressive disease, in adults.
 CYP2C19 genotyping for Plavix® (clopidogrel) for patients with conditions outlined by the FDA (acute
coronary syndrome, recent myocardial infarction, recent stroke, or established peripheral arterial
disease)
 CYP2D6 genotyping for patients with Huntington’s chorea to inform treatment with Xenazine ®
(tetrabenazine)
 CYP2D6 genotyping for patients with Gaucher disease, type 1 to inform treatment with CerdelgaTM
(eliglustat)
 CYP27A1 genotyping for patients with Cerebrotendinous xanthomatosis to inform treatment with
Chenodal (chenodiol)
For all other CYP gene genotyping, there is insufficient evidence that testing for genetic variants in any
of the CYP genes to inform medication choice or dosing will lead to improved outcomes for any
indication.
Human Leukocyte Antigen (HLA) Genotyping
There is sufficient evidence genetic testing for certain variants in the HLA-B gene, specifically the HLAB*1502, HLA-B*5701, HLA-B*58:01 variants, for certain indications may be necessary to avoid
hypersensitivity or other serious adverse reactions to certain classes of medications. For all other
situations, including the genotyping of these variants or others when not specifically indicated by the
FDA, there is insufficient evidence that testing for variants in the HLA genes to inform medication choice
will lead to improved outcomes for any indication.
Statin-Induced Myopathy
The evidence regarding pharmacogenetic testing to decrease the risk of statin-induced myopathy
consistently suggests a lack of favorable net health outcomes. The potential changes in management
due to pharmacogenetic testing, predominantly SLCO1B1 gene testing, would require decreasing or
halting statin therapy. The decreased risk of statin induced myopathy as a result of pharmacogenetic
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test results does not outweigh the increased risk of cardiovascular events anticipated by halting statin
use. Since there are no alternative medications that reduce the rate of cardiovascular events to the
extent statins do, it is not possible to ameliorate this net harm by changing to an alternative lipidlowering management strategy.
Oral Anticoagulants
There is insufficient evidence that pharmacogenetic testing of genes like VKORC1 and CYP2C9 to
determine warfarin treatment and dosing leads to reduced risk death, major bleeding or
thromboembolism. The evidence base consists primarily of nonrandomized, poor-quality studies with
limited generalizability. In addition, current clinical practice guidelines do not support the use of
pharmacogenetic testing for warfarin treatment decisions.
Additional Investigational Indications
There are a wide variety of other genes known to be involved in drug-metabolism pathways that are
currently being evaluated for their use in pharmacogenetic testing to determine efficacy and tolerability
of a wide variety of medications that do not have sufficient evidence of clinical utility. These include but
are not limited to genes like MTHFR and KIF6. These and many other genes have been reported to have
conflicting associations between genotype and clinical outcomes evaluated and the body of evidence for
these genes is typically of low- to very-low quality. Furthermore, the testing of these genes for
pharmacogenetic purposes is not supported by any current clinical practice guideline published by major
medical societies.

INSTRUCTIONS FOR USE
Company Medical Policies serve as guidance for the administration of plan benefits. Medical policies do
not constitute medical advice nor a guarantee of coverage. Company Medical Policies are reviewed
annually and are based upon published, peer-reviewed scientific evidence and evidence-based clinical
practice guidelines that are available as of the last policy update. The Companies reserve the right to
determine the application of Medical Policies and make revisions to Medical Policies at any
time. Providers will be given at least 60-days’ notice of policy changes that are restrictive in nature.
The scope and availability of all plan benefits are determined in accordance with the applicable coverage
agreement. Any conflict or variance between the terms of the coverage agreement and Company
Medical Policy will be resolved in favor of the coverage agreement.
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REGULATORY STATUS
U.S. Food & Drug Administration (FDA)
Companion diagnostic tests are approved by the FDA based on sufficient clinical validity, as reported as
adequate test performance measures like sensitivity, specificity, positive predictive values and/or
negative predictive values. FDA-approval does not require evidence of clinical utility.
Of note:
 FDA approval of a drug or a companion diagnostic test does not guarantee coverage per this medical
policy.
 All molecular tests addressed in this policy, whether FDA and/or Clinical Laboratory Improvement
Amendments (CLIA)-approved, must have demonstrated clinical utility for all components of the
test. See Policy Guidelines above for the definition of clinical utility.
Mental Health Parity Statement
Coverage decisions are made on the basis of individualized determinations of medical necessity and the
experimental or investigational character of the treatment in the individual case. In cases where medical
necessity is not established by policy for specific treatment modalities, evidence not previously
considered regarding the efficacy of the modality that is presented shall be given consideration to
determine if the policy represents current standards of care.

MEDICAL POLICY CROSS REFERENCES
Providence Health Plans Medical Policies







Genetic Studies and Counseling
Genetic Testing: Hereditary Breast and Ovarian Cancer (All LOB Except CMS)
Genetic Testing: Inherited Susceptibility to Colorectal Cancer (All LOB except CMS)
Genetic Testing: Non-Covered Genetic Panel Tests (All LOB except CMS)
Inflammatory Bowel Disease (IBD) Serologic Testing and Therapeutic Monitoring
Non-Small Cell Lung Cancer: Molecular Testing for Targeted Therapy (All LOB except CMS)

Providence Health Plans Pharmacy Policies








Brineura. Endocrine & Metabolic Drugs, ORPTCEND049
Arcalyst®. Miscellaneous Agents, ORPTCOTH005
Berinert®/Kalbitor®/Ruconest®/Firazyr®. Hematological Agents, ORPTCHEM007
Cinryze®/Haegarda®. Hematological Agents, ORPTCHEM005
Chenodal ®. Gastrointestinal Agents, ORPTCGAS019
Exondys 51®. Neuromuscular Drugs, ORPTCNEU020
Kalydeco®/Orkambi®. Respiratory, ORPTCRES005
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Spinraza®. Neuromuscular, ORPTCNEU021
Injectable ANTI-Cancer Medications. Antineoplastics, ORPTCONC102
Oral ANTI-Cancer Medications. Antineoplastics, ORPTCONC103
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