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Introduction
An enzyme is a chemical messenger. Tyrosine kinases are enzymes within cells. They serve as
on/off switches for many of the cells’ functions. One of their most important roles is to help
send signals telling a cell to grow. If there is a genetic change that leaves the switch

permanently on, cells grow without stopping and tumors form. Multiple tyrosine kinase

inhibitors block the “grow” signal in specific types of tumors. This policy discusses when multiple

receptor tyrosine kinase inhibitors may be considered medically necessary.

Note:

The Introduction section is for your general knowledge and is not to be taken as policy coverage criteria. The
rest of the policy uses specific words and concepts familiar to medical professionals. It is intended for

providers. A provider can be a person, such as a doctor, nurse, psychologist, or dentist. A provider also can

be a place where medical care is given, like a hospital, clinic, or lab. This policy informs them about when a
service may be covered.

Policy Coverage Criteria

5.01.534_PBC (03-07-2022)

Note: Initial approval period for oral drugs listed below will be 3 months. Continued approval
beyond the first 3 months will require documentation showing objective response to therapy.

Drug

Medical Necessity

Ayvakit® (avapritinib)

Ayvakit™ (avapritinib) may be considered medically necessary

Oral Drugs

for:
•

Treatment of adult patients with unresectable or metastatic
gastrointestinal stromal tumor (GIST) harboring a plateletderived growth factor receptor alpha (PDGFRA) exon 18
mutation, including PDGFRA D842V mutations.

•

Treatment of adult patients with advanced systemic

mastocytosis (AdvSM). AdvSM includes patients with

aggressive systemic mastocytosis (ASM), systemic mastocytosis
with an associated hematological neoplasm (SMAHN), and
Cabometyx®

(cabozantinib)

mast cell leukemia (MCL)

Cabometyx® (cabozantinib) may be considered medically
necessary for the treatment of:
•
•

Advanced renal cell carcinoma (RCC) in adults

Advanced RCC in adults as a first-line treatment in combination
with Opdivo® (nivolumab)

•

Hepatocellular carcinoma (HCC) in adults who have been
previously treated with sorafenib

•

Locally advanced or metastatic differentiated thyroid cancer

(DTC) in adult and pediatric patients 12 years of age and older
that has progressed following prior VEGFR-targeted therapy
(e.g., Lenvima® [lenvatinib], Nexavar® [sorafenib], etc.) and

Cometriq® (cabozantinib)

who are radioactive iodine-refractory or ineligible

Cometriq® (cabozantinib) may be considered medically
necessary for:
•

Caprelsa® (vandetanib)

Treatment of adults with progressive, metastatic medullary
thyroid cancer

Caprelsa® (vandetanib) may be considered medically
necessary for:
•

Treatment of patients with symptomatic or progressive

unresectable locally advanced or metastatic medullary thyroid
cancers
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Drug

Medical Necessity

Fotivda® (tivozanib)

Fotivda® (tivozanib) may be considered medically necessary

Oral Drugs

for the treatment of adult patients with relapsed or refractory
advanced RCC when ALL the following are true:
•

Patient has received prior treatment with 2 or more systemic
therapies

AND
•
Inlyta® (axitinib)

The dose is limited to 1.34 mg per day for 21 days on

treatment followed by 7 days off treatment for a 28-day cycle

Inlyta® (axitinib) may be considered medically necessary for:
•

First-line treatment of patients with advanced RCC in
combination with Bavencio® (avelumab)

•

First-line treatment of patients with advanced RCC in
combination with Keytruda® (pembrolizumab)

•
Lenvima® (lenvatinib)

Treatment of advanced RCC after failure of one prior systemic
therapy when used as a single agent

Lenvima® (lenvatinib) may be considered medically necessary
for:
•

Patients with locally recurrent or metastatic, progressive,

radioactive iodine-refractory differentiated thyroid cancer

•

First-line treatment of patients with advanced renal cell

carcinoma (RCC) in combination with Keytruda®
(pembrolizumab)

•

Patients with advanced RCC in combination with everolimus,
following one prior anti-angiogenic therapy

•
•

Patients with unresectable hepatocellular carcinoma (HCC)

Use in combination with pembrolizumab for the treatment of
patients with advanced endometrial carcinoma that is not
microsatellite instability-high (MSI-H) or mismatch repair

deficient (dMMR), who have disease progression following
prior systemic therapy and are not candidates for curative
Nexavar® (sorafenib)

surgery or radiation

Nexavar® (sorafenib) may be considered medically necessary
for:
•
•

Unresectable hepatocellular carcinoma

Advanced renal cell carcinoma
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Drug

Oral Drugs

Medical Necessity
•

Qinlock™ (ripretinib)

Locally recurrent or metastatic, progressive, differentiated

thyroid carcinoma refractory to radioactive iodine treatment

Qinlock™ (ripretinib) may be considered medically necessary

for the treatment of adult patients with advanced GIST when
ALL the following are true:
•

Patient has received prior treatment with 3 or more kinase
inhibitors, including imatinib

AND
•
Stivarga® (regorafenib)

The dose is limited to 150 mg per day (taken as 150 mg once
daily)

Stivarga® (regorafenib) may be considered medically
necessary for:
•

Treatment of patients with metastatic colorectal cancer who
have been previously treated with all of the following:
o

Fluoropyrimidine, oxaliplatin- and irinotecan-based

chemotherapy, an anti-VEGF therapy, AND if KRAS wild

type, an anti-EGFR therapy

•

Treatment of patients with HCC who have been previously
treated with sorafenib

•

Treatment of locally advanced, unresectable or metastatic GIST
in patients who have been previously treated with imatinib

Sutent® (sunitinib)

mesylate and sunitinib malate

Sutent® (sunitinib) may be considered medically necessary
for:
•

Treatment of GIST after disease progression on or intolerance
to imatinib mesylate

•
•

Treatment of advanced RCC

Adjuvant treatment of adult patients at high risk of recurrent
RCC following nephrectomy

•

Treatment of progressive, well-differentiated pancreatic

neuroendocrine tumors (pNET) in patients with unresectable
Tabrecta™ (capmatinib)

locally advanced or metastatic disease

Tabrecta™ (capmatinib) may be considered medically

necessary for the treatment of adult patients with metastatic
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Drug

Oral Drugs

Medical Necessity
non-small cell lung cancer (NSCLC) when ALL the following are
true:
•

Patient has a mutation that leads to mesenchymal-epithelial
transition (MET) exon 14 skipping as confirmed by a stand-

alone test for MET exon 14 skipping (e.g., NeoGenomics MET

Exon 14 Deletion Analysis) or a targeted panel appropriate for
patients with metastatic NSCLC which includes MET exon 14
skipping (e.g., NeoTYPE Lung Tumor Profile)

AND
•
Tepmetko® (tepotinib)

The dose is limited to 800 mg per day (taken as 400 mg twice
daily)

Tepmetko® (tepotinib) may be considered medically necessary
for the treatment of adult patients with metastatic NSCLC
when ALL the following are true:

•

Patient has a mutation that leads to MET exon 14 skipping as

confirmed by a stand-alone test for MET exon 14 skipping (e.g.,
NeoGenomics MET Exon 14 Deletion Analysis) or a targeted
panel appropriate for patients with metastatic NSCLC which
includes MET exon 14 skipping (e.g., NeoTYPE Lung Tumor
Profile)

AND
•
Turalio™ (pexidartinib)

The dose is limited to 450 mg per day

Turalio™ (pexidartinib) may be considered medically necessary
for:
•

Treatment of adult patients with symptomatic tenosynovial

giant cell tumor (TGCT) associated with severe morbidity or

functional limitations and not amenable to improvement with
Votrient® (pazopanib)

surgery

Votrient® (pazopanib) may be considered medically necessary
for:
•

Treatment of patients with advanced, relapsed or unresectable
RCC

•

Treatment of advanced soft tissue sarcoma who have received
prior chemotherapy
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Drug

Oral Drugs

Xospata® (gilteritinib)

Medical Necessity
Note:

The efficacy of Votrient® for the treatment of patients with adipocytic
soft tissue sarcoma or gastrointestinal stromal tumors has not been
demonstrated.

Xospata® (gilteritinib) may be considered medically necessary
for:
•

Treatment of adult patients who have relapsed or refractory

acute myeloid leukemia (AML) with an FMS-like tyrosine kinase
3 (FLT3) mutation as detected by a U.S. Food and Drug

Administration (FDA) -approved test.
Note:

Drug

As listed

Length of Approval

The LeukoStrat CDx FLT3 Mutation Assay is the FDA-approved test.

Investigational

All other uses of the medications listed in this policy are
considered investigational.

Approval

Criteria

Reauthorization

Future re-authorization of all drugs listed in policy may be

Initial authorization

All drugs listed in policy may be approved up to 3 months.
approved up to 12 months as long as the drug-specific

coverage criteria are met, and chart notes demonstrate that the
patient continues to show a positive clinical response to

therapy.

Documentation Requirements

The patient’s medical records submitted for review for all conditions should document that
medical necessity criteria are met. The record should include the following:
•

Office visit notes that contain the diagnosis, relevant history, physical evaluation and medication
history
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Child-Pugh Score

Child Pugh Score is a scoring system used to measure the severity of chronic liver disease

(including cirrhosis). The purpose of this scoring system is to allow clinicians to objectively
describe liver function.

The score is composed of the following components:
•

Total bilirubin (mg/dL):
o

<34: 1 point

o

>50: 3 points

o

>35: 1 point

o

<28: 3 points

o

<1.7: 1 point

o

>2.3: 3 points

o

None: 1 point

o

Moderate to severe: 3 points

o

None: 1 point

o

Grades III to IV (or refractory): 3 points

o

Class A: 5 to 6 points (well-compensated disease)

o
•

Serum albumin (g/L):
o

•

Grades I to II (or suppressed with medication): 2 points

Then the point scores are added together and classified as follows:
o

•

Mild: 2 points

Presence/absence of hepatic encephalopathy:
o

•

1.7 to 2.3: 2 points

Presence/absence of ascites:
o

•

28 to 35: 2 points

INR:
o

•

34 to 50: 2 points

o

Class B: 7 to 9 points (significant functional compromise)

Class C: 10 to 15 points (decompensated disease)

If patient has primary biliary cirrhosis or sclerosing cholangitis, then bilirubin is classified
differently:
o

o

o

<68: 1 point

68 to 170: 2 points
>170: 3 points
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Coding

N/A

Related Information
Benefit Application
This policy is managed through the Pharmacy benefit.

Evidence Review
Description
Cancer is characterized by the uncontrolled growth and spread of malignant cells. Nearly 1.7

million Americans will be diagnosed with cancer this year, and approximately 609,000 will die of
the disease. As of 2015, the cancer death rate for men and women combined had fallen 26%

from its peak in 1991. This decline translates to nearly 2.4 million deaths averted during this time
period.

Conventional cytotoxic cancer chemotherapy has been one of the major medical advances

realized in the last few decades. Although directed toward certain biologic targets thought to be
involved in cellular growth and proliferation, typically these drugs have not discriminated well

between rapidly dividing normal cells (e.g., bone marrow, gastrointestinal tract) and tumor cells,
frequently resulting in toxicities. In addition, tumor responses to traditional cytotoxic cancer
chemotherapies can be unpredictable and brief.

“Targeted chemotherapies” are the newest therapeutic approach. This category includes the

multiple receptor tyrosine kinase inhibitors, or multikinase inhibitors, which are small molecule

agents that have been designed to interfere with more than one tyrosine kinase protein. These
tyrosine kinases are molecular targets located on the cell membrane that contain extracellular
and intracellular binding sites. When the external receptor binds to its specific signaling
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molecule, a conformational change takes place which activates the intracellular tyrosine kinase
binding site. This in turn triggers intracellular signaling pathways when the kinase is activated.
The target kinase proteins are preferentially expressed in tumor cells, so the kinase inhibitors

inhibit growth of these cells more than the cells found in normal tissues. The promise of these

agents is that they will provide a broader therapeutic index with less toxicity. They may also be

useful in combination with traditional cytotoxic chemotherapies, immunotherapies or radiation
to produce additive or synergistic activity without overlap in toxicity profiles.
The multikinase inhibitors currently available are as follows:

Table 1. Currently Available Multikinase Inhibitors
Drug Name

Targets

FDA-Approved Uses

Avapritinib (Ayvakit™)

PDGFRA, PDGFRA D842 mutants, KIT exon 11, 11/17 and

GIST, AdvSM

Axitinib (Inlyta®)

VEGFR 1-3

RCC

Cabozantinib

VEGFR 1-3, AXL, FLT3, KIT, MER, RET, ROS1, TIE-2, TRKB,

DTC, RCC, HCC

Cabozantinib

VEGFR 1-3, AXL, FLT3, KIT, MER, RET, ROS1, TIE-2, TRKB,

MTC

Capmatinib (Tabrecta™)

MET

NSCLC

Gilteritinib (Xospata®)

FLT3

AML

Lenvatinib (Lenvima®)

VEGFR 1-3, FGF-R 1-4, PDGFR-α, KIT, RET

DTC, RCC, HCC, EC

Pazopanib (Votrient®)

VEGFR 1-3, PDGFR α + β, FGFR 1,3, c-Kit, Itk, Lck, c-Fms

RCC, STS

Pexidartinib (Turalio™)

CSF1R, KIT, FLT3

TGCT

Qinlock™ (ripretinib)

KIT, PDGFRA, DGFRB, TIE2, VEGFR2, BRAF

GIST

Regorafenib (Stivarga®)

VEGFR 1-3, TEK, KIT, RET, RAF1, BRAF and BRAFV600E

CRC, GIST, HCC

Sorafenib (Nexavar®)

VEGFR 1-3, PDGFR α + β, c-Kit, Flt3, CSF-1R, RET

DTC, RCC, HCC

Sunitinib (Sutent®)

VEGFR 1-3, PDGFR α + β, c-Kit, Flt3, CSF-1R, RET

RCC, GIST refractory to

Tepotinib (Tepmetko®)

MET

NSCLC

Tivozanib (Fotivda®)

VEGFR 1-3, c-Kit, PDGFR β

RCC

Vandetanib (Caprelsa®)

EGFR, VEGF-R, RET

MTC

(Cabometyx®)
(Cometriq®)

17 mutants

TYRO3
TYRO3

imatinib, PNET

AdvSM = Advanced Systemic Mastocytosis; AML = Acute Myeloid Leukemia; CLL = Chronic lymphocytic leukemia;

CRC = Colorectal Cancer; DCT = Differentiated Thyroid Cancer; EC = Endometrial Carcinoma; GIST = Gastrointestinal
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stromal tumor; HCC = Hepatocellular carcinoma; MCC = Metastatic colorectal cancer; MCL = Mantle Cell Lymphoma;
MTC = Medullary Thyroid Ca; MZL = Marginal Zone Lymphoma; PNET = Pancreatic Neuroendocrine Tumors; RCC =
Renal Cell Carcinoma; STC = Soft Tissue Sarcoma; TGCT = Tenosynovial Giant Cell Tumor; WM =Waldenstrom
Macroglobulinemia.

Avapritinib is a tyrosine kinase inhibitor that targets PDGFRA and PDGFRA D842 mutants as

well as multiple KIT exon 11, 11/17 and 17 mutants with half maximal inhibitory concentrations
(IC50s) less than 25 nM. Certain mutations in PDGFRA and KIT can result in the

autophosphorylation and constitutive activation of these receptors which can contribute to

tumor cell proliferation. Other potential targets for avapritinib include wild type KIT, PDGFRB,

and CSFR1. In in vitro cellular assays, avapritinib inhibited the autophosphorylation of KIT D816V
and PDGFRA D842V, mutants associated with resistance to approved kinase inhibitors, with IC50
of 4 nM and 30 nM, respectively. Avapritinib also had anti-tumor activity in mice implanted with
an imatinib-resistant patient derived xenograft model of human GIST with activating KIT exon

11/17 mutations. Avapritinib was studied in an unpublished, single-arm, open-label, Phase 1

study in 237 patients with unresectable GIST and other solid tumors without an available

treatment. The primary outcome measures were adverse events (AEs) and overall response rate
(ORR). The prescribing information (PI) reported the ORR in patients with GIST and the D842V
mutation as 89% (95% confidence interval [CI] 75-79) (n=38). Additionally, the PI reported an

ORR of 84% (95% CI 69-93) for all patients with an exon 18 mutation including D842V (n=43).
The study investigators reported ORR for all patients receiving fourth-line treatment for GIST
regardless of mutation status as 22% (95% CI 14.4-30.4) (n=121).

Axitinib is a tyrosine kinase inhibitor targeting VEGFR 1, 2, and 3. It is used in the second-line

treatment of metastatic renal cell carcinoma (mRCC) of clear-cell histology. Efficacy was first

demonstrated in the phase III AXIS trial, which directly compared axitinib with sorafenib, another

tyrosine kinase inhibitor that targets VEGFR. Out of 723 patients enrolled in the study, 361

patients taking axitinib achieved a median progression-free survival (PFS) of 6.7 months versus
362 patients taking sorafenib reaching a medial PFS of 4.7 months (p<0.0001). Secondary

endpoints included median overall survival, objective response rate and median duration of
response.

Cabozantinib is a potent inhibitor of provinvasive receptor tyrosine kinase that induces

apoptosis of cancer cells and suppress tumor growth, metastasis and angiogenesis. A literature
search was conducted from January 2013 to June 4, 2014. A Phase III trial (N=330) compared
cabozantinib (140mg) with placebo in patients with radiographically progressive metastatic

medullary thyroid cancer. This study showed a significant increase in the primary endpoint of

progression-free survival, when comparing cabozantinib (140mg) with placebo (11.2 months vs.
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4.0 months, HR 0.28; P< 0.001). Adverse events leading to treatment discontinuation occurred

more frequently in patients receiving cabozantinib than placebo (8% vs 16%). A Phase II trial in
patients with castration-resistant prostate cancer halted random assignment early due to a

substantial increase in median progression-free survival when comparing cabozantinib (100mg)
with placebo (23.9 weeks vs. 5.9 weeks, HR 0.12; P < 0.001).

Capmatinib is a kinase inhibitor that targets MET, including the mutant variant produced by

exon 14 skipping. MET exon 14 skipping results in a protein with a missing regulatory domain

that reduces its negative regulation leading to increased downstream MET signaling. Capmatinib
inhibited cancer cell growth driven by a mutant MET variant lacking exon 14 at clinically

achievable concentrations and demonstrated anti-tumor activity in murine tumor xenograft
models derived from human lung tumors with either a mutation leading to MET exon 14

skipping or MET amplification. Capmatinib inhibited the phosphorylation of MET triggered by
binding of hepatocyte growth factor or by MET amplification, as well as MET-mediated

phosphorylation of downstream signaling proteins and proliferation and survival of METdependent cancer cells.

Gilteritinib is a small molecule that inhibits multiple receptor tyrosine kinases, including FMSlike tyrosine kinase 3 (FLT3). Gilteritinib demonstrated the ability to inhibit FLT3 receptor

signaling and proliferation in cells exogenously expressing FLT3 including FLT3-ITD, tyrosine

kinase domain mutations (TKD) FLT3-D835Y and FLT3-ITD-D835Y, and it induced apoptosis in

leukemic cells expressing FLT3-ITD.

Lenvatinib is a multi-target tyrosine kinase inhibitor (TKI) that inhibits the kinase activities of

VEGF-R 1-3, FGF-R 1-4. PDGFR-α, KIT, and RET. Lenvatinib was approved for the treatment of
patients with locally recurrent or metastatic, progressive, radioactive iodine-refractory

differentiated thyroid cancer (DCT). Patients in the SELECT trial showed a significant difference in
PFS (18.3 vs. 3.6 months). Patient characteristics were largely similar. Notably, the only subgroup
that had any significant efficacy difference was those who had received a dose of a TKI

previously (18.7 vs.15.1 months). Safety data clearly show a common incidence of side effects in
treatment vs. placebo (97% vs. 60%), but this is comparable to sorafenib (99 % vs. 88%), and to
be expected among most chemotherapeutic agents.

Pazopanib is a multi-tyrosine kinase inhibitor of vascular endothelial growth factor receptor

(VEGFR-1, VEGFR-2, VEGFR-3), platelet-derived growth factor receptor (PDGFR)-α and -β,

fibroblast growth factor receptor (FGFR) -1 and -3, cytokine receptor (Kit), interleukin-2 receptor
inducible T-cell kinase (Itk), leukocyte-specific protein tyrosine kinase (Lck), and transmembrane

glycoprotein receptor tyrosine kinase (c-Fms). In vitro, pazopanib inhibited ligand-induced

autophosphorylation of VEGFR-2, Kit and PDGFR-β receptors. In vivo, pazopanib inhibited VEGF-

Page | 11 of 29

∞

induced VEGFR-2 phosphorylation in mouse lungs, angiogenesis in a mouse model, and the
growth of some human tumor xenografts in mice.

Pexidartinib is a small molecule tyrosine kinase inhibitor that targets colony stimulating factor 1
receptor (CSF1R), KIT proto-oncogene receptor tyrosine kinase (KIT), and FMS-like tyrosine

kinase 3 (FLT3) harboring an internal tandem duplication (ITD) mutation. Overexpression of the

CSF1R ligand promotes cell proliferation and accumulation in the synovium. In vitro, pexidartinib
inhibited proliferation of cell lines dependent on CSF1R and ligand-induced

autophosphorylation of CSF1R. Pexidartinib also inhibited the proliferation of a CSF1R
dependent cell line in vivo.

Ripretinib is a tyrosine kinase inhibitor that inhibits KIT and platelet derived growth factor

receptor A (PDGFRA) kinase, including wild type, primary, and secondary mutations. Ripretinib
also inhibits other kinases in vitro, such as PDGFRB, TIE2, VEGFR2, and BRAF.

Sorafenib inhibited tumor growth of the murine renal cell carcinoma, RENCA, and several other
human xenografts in athymic mice. Sorafenib was shown to interact with multiple intracellular
(CRAF, BRAF and mutant BRAF) and cell surface kinases (KIT, FLT-3, VEGFR-2, VEGFR-3, and
PDGFR-beta). Several of these kinases are thought to be involved in angiogenesis.

The efficacy of regorafenib for the third-line treatment of mCRC was established in a single

Grade 1, Phase III RCT. Results demonstrated regorafenib plus best supportive care modestly but
significantly increased overall survival versus best supportive care (BSC) alone. PFS and disease

control rate (DCR) were also significantly improved. Efficacy for metastatic or unresectable GIST
after second progression is supported by one Grade 1 phase III trial showing improved PFS

versus placebo. However, the secondary endpoint of OS was not met. This was likely due to
confounding by crossover of placebo patients after progression. DCR also highly favored
regorafenib. Results from a small, Grade 3, phase II trial also supports these results.

The clinical efficacy and safety of STIVARGA were evaluated in an international, multicenter,

randomized (2:1), double blind, placebo-controlled trial [Study “REgorafenib after SORafenib in
patients with hepatoCEllular carcinoma” (RESORCE); NCT 01774344]. The study enrolled adults
with Child-Pugh A and Barcelona Clinic Liver Cancer Stage Category B or C hepatocellular

carcinoma, with documented disease progression following sorafenib. The median duration of

previous sorafenib treatment was 7.8 months; patients who permanently discontinued sorafenib
due to toxicity or were unable to tolerate sorafenib doses of 400 mg once daily were ineligible.

Patients were randomized to receive 160 mg regorafenib orally once daily plus best supportive

care (BSC) or matching placebo plus BSC for the first 21 days of each 28-day cycle until disease

progression or unacceptable toxicity. Randomization was stratified by geographical region (Asia
vs rest of world), Eastern Cooperative Oncology Group (ECOG) performance status (0 vs 1),
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alphafetoprotein levels (<400 ng/mL vs ≥400 ng/mL), extrahepatic disease (presence vs

absence), and macrovascular invasion (presence vs absence). The major efficacy outcome

measure was overall survival (OS). Additional outcome measures were PFS, ORR and duration of
response as assessed by investigators using Response Evaluation Criteria in Solid Tumors

(RECIST) 1.1 and using modified RECIST (mRECIST) for HCC. Patients continued therapy with
STIVARGA until clinical or radiological disease progression or unacceptable toxicity. The

characteristics of the study population were a median age of 63 years (range 19 to 85 years);

88% male; 41% Asian, 36% White, and 21% not reported; 66% had ECOG performance status
(PS) of 0 and 34% had ECOG PS of 1; 98% had Child-Pugh A and 2% had Child-Pugh B. Risk

factors for underlying cirrhosis included hepatitis B (38%), alcohol use (25%), hepatitis C (21%),
and non-alcoholic steatohepatitis (7%). Macroscopic vascular invasion or extra-hepatic tumor

spread was present in 81% of patients. Barcelona Clinic Liver Cancer (BCLC) was stage C in 87%
and stage B in 13% of patients. All patients received prior sorafenib and 61% received prior

loco-regional transarterial embolization or chemo infusion procedures.

Sunitinib is an oral multi-kinase inhibitor that targets several receptor tyrosine kinases (RTK). It

inhibits multiple RTKs, some of which are implicated in tumor growth, pathologic angiogenesis,
and metastatic progression of cancer. Sunitinib is an inhibitor of platelet-derived growth factor
receptors (PDGFR- α and PDGFR-β), vascular endothelial growth factor receptors (VEGFR1,

VEGFR2 and VEGFR3), stem cell factor receptor (KIT), Fms-like tyrosine kinase-3 (FLT3), colony
stimulating factor receptor Type 1 (CSF-1R), and the glial cell-line derived neurotrophic factor
receptor (RET).

Tepotinib is a kinase inhibitor that targets MET, including variants with exon 14 skipping

alterations. Tepotinib inhibits hepatocyte growth factor (HGF)-dependent and -independent
MET phosphorylation and MET-dependent downstream signaling pathways. Tepotinib also

inhibited melatonin 2 and imidazoline 1 receptors at clinically achievable concentrations. In vitro,

tepotinib inhibited tumor cell proliferation, anchorage-independent growth, and migration of

MET-dependent tumor cells. In mice implanted with tumor cell lines with oncogenic activation of
MET, including METex14 skipping alterations, tepotinib inhibited tumor growth, led to sustained
inhibition of MET phosphorylation, and, in one model, decreased the formation of metastases.
The efficacy of tepotinib was evaluated in a single-arm, open-label, multicenter, non-

randomized, multicohort study (VISION, NCT02864992). Eligible patients were required to have

advanced or metastatic NSCLC harboring METex14 skipping alterations, epidermal growth factor
receptor (EGFR) wild-type and anaplastic lymphoma kinase (ALK) negative status, at least one
measurable lesion as defined by RECIST version 1.1, and ECOG PS of 0 to 1.

Tivozanib inhibits phosphorylation of vascular endothelial growth factor receptor (VEGFR)-1,

VEGFR-2 and VEGFR-3 and inhibits other kinases including c-kit and PDGFR β at clinically
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relevant concentrations. In tumor xenograft models in mice and rats, tivozanib inhibited

angiogenesis, vascular permeability, and tumor growth of various tumor cell types including

human renal cell carcinoma. The efficacy of tivozanib was evaluated in TIVO-3 (NCT02627963), a

randomized (1:1), open-label, multicenter trial of tivozanib versus sorafenib in patients with

relapsed or refractory advanced RCC who received 2 or 3 prior systemic treatments including at
least one VEGFR kinase inhibitor other than sorafenib or tivozanib.

Vandetanib inhibits several tyrosine kinases, including EGFR, VEGF-R and the RET (Rearranged

during Transfection) proto-oncogene. In vitro, it inhibits endothelial cell migration, proliferation,
survival and angiogenesis. Vandetanib efficacy in treating metastatic medullary thyroid cancer
(MTC) was demonstrated by the Phase III ZETA trial, involving 331 patients with unresectable,
measurable, locally advanced or metastatic medullary thyroid cancer.

Vemurafenib: In BRIM-3, 675 patients, all with a positive test for the BRAFV600E mutation using
the co-developed Cobas 4800 BRAF V600 Mutation Test, and all with previously untreated

metastatic melanoma (stage IIIc or IV) were enrolled. Patients ranged in age from 17 to 86 years
and had ECOG PS of 0 or 1 (restricted physically but ambulatory and able to perform light

housework or office work). Fifty-eight percent of the cohort had serum lactate dehydrogenase
(LDH) levels above the upper limit of normal, and 65% were stage IV, M1c (distant visceral

metastases). Patients were randomized to receive Zelboraf® (vemurafenib) 960 mg orally twice

daily or dacarbazine 1000 mg/m2 of body surface area every 3 weeks. Treatment continued until
unacceptable toxicity or disease progression. Six-month overall survival was 84% in the

vemurafenib group and 64% in the dacarbazine group, with a hazard ratio of 0.37 (95%

confidence interval [CI]: 0.26, 0.55). Median progression-free survival (evaluated in 549 patients)
was 5.3 months and 1.6 months in the vemurafenib and dacarbazine groups, respectively.

Resistance to therapy could not be addressed in this study because of the short duration of
follow-up (3.8 months for vemurafenib and 2.3 months for dacarbazine); it is under study,

however. Data presented are the planned interim analyses; the data and safety monitoring
committee halted the trial and allowed crossover of dacarbazine-treated patients to the
vemurafenib group due to the magnitude of effect.

National Comprehensive Cancer Network (NCCN) Compendium
The National Comprehensive Cancer Network (NCCN) Drugs and Biologics Compendium is

based directly on the NCCN Clinical Practice Guidelines in Oncology. The compendium lists
specific panel recommendations for off-label uses of drugs, and each recommendation is
supported by a level of evidence category.

Page | 14 of 29

∞

The NCCN Categories of Evidence and Consensus used in the recommendations are:
•

Category 1: The recommendation is based on high level evidence (e.g., randomized

controlled trials) and there is uniform NCCN consensus.
•

Category 2A: The recommendation is based on lower-level evidence and there is uniform

NCCN consensus.
•

Category 2B: The recommendation is based on lower-level evidence and there is

nonuniform NCCN consensus (but no major disagreement).
•

Category 3: The recommendation is based on any level of evidence but reflects major
disagreement.

Thyroid Cancer
Vandetanib efficacy in treating metastatic medullary thyroid cancer (MTC) was demonstrated by
the Phase III ZETA trial. In this study, 331 patients with unresectable, measurable, locally

advanced or metastatic MTC were randomized to receive either vandetanib 300 mg p.o. qd or
placebo. Patients that progressed were offered open-label vandetanib. The primary endpoint
was PFS, as determined by independent central modified RECIST assessments. Secondary

endpoints included OS, objective response (OR), stable disease and changes in serum calcitonin
and CEA levels.

In the “intention to treat” analysis, vandetanib reduced the risk of progression by 54% as

compared to placebo (HR: 0.46; 95% CI: 0.31, 0.69; p<0.0001). Median PFS was 19.3 months in

the placebo group; median PFS on vandetanib was not reached at 30 months. Partial OR rates

were 44.6% for vandetanib and 13% for placebo. Unfortunately, the design of this study makes it
unlikely that OS results will be meaningful, due to the extent of crossover from placebo to active
drug, and the fact that the trial was not powered for this endpoint to begin with.

Lenvatinib patients in the SELECT trial showed a significant difference in PFS (18.3 vs. 3.6

months). Patient characteristics were largely similar. Notably, the only subgroup that had any

significant efficacy difference was those who had previously received a dose of a TKI (18.7

vs.15.1 months). Safety data clearly show a common incidence of side effects in treatment vs.

placebo (97% vs. 60%), but this is comparable to sorafenib (99 % vs. 88%), and to be expected
among most chemotherapeutic agents.
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Renal Cell Carcinoma
Renal cell carcinoma (RCC) usually occurs in adults between the ages of 50 and 70 and is the

most common cancer of the kidney, accounting for 3% of all human cancers and over 90% of
malignant kidney tumors. Between 25 and 30% of patients have metastases at the time of

diagnosis. RCC is classified into five subtypes, but most patients (70-80%) have the clear cell
type.

Treatment of RCC depends on disease staging and the patient’s overall physical health. Surgery

is typically performed in earlier/lower stages of the disease, and systemic therapy is reserved for
when there is recurrence or spread of the cancer. Unfortunately, RCC tends to be very resistant
to chemotherapy. Consequently, various types of immunotherapy (e.g., interferon alpha and

interleukin-2) are currently preferred. However, immunotherapies have only resulted in modest
improvements in median survival; therefore, new treatment options are needed.

Approval of Nexavar® (sorafenib) for the treatment of patients with advanced renal cell

carcinoma was based on two randomized, controlled clinical trials. The first study was a phase III,
multicenter, randomized, double-blind, placebo-controlled trial in 769 patients with advanced
RCC who had received one prior systemic therapy. Patients were randomized to receive

sorafenib 400 mg twice daily (N=384) or placebo (N=385). Primary study endpoints included
overall survival and progression-free survival, defined as the time from randomization to

progression or death from any cause. Tumor response was a secondary endpoint. The median

progression-free survival for patients treated with sorafenib was 167 days compared to 84 days
for patients treated with placebo (HR 0.44, 95% CI: 0.35-0.55).

At the time of the planned interim survival analysis, based on 220 deaths, OS was longer for

patients in the sorafenib treatment group than the placebo treatment group with a hazard ratio
of 0.72. However, this analysis did not meet the pre-specified criteria for statistical significance.

Additional analyses are planned as the survival data mature. Of 672 patients evaluable for tumor
response, seven sorafenib-treated patients (1%) and zero placebo-treated patients (0%) had a
confirmed partial response.

The second study was a Phase II randomized discontinuation study in patients with RCC. Patients
initially received sorafenib 400 mg twice daily during an open-label run-in period. After 12

weeks, patients with <25% change in bi-dimensional tumor measurements from baseline were

randomized to sorafenib or placebo for an additional 12 weeks. Patients with >25% tumor
shrinkage continued open-label sorafenib, whereas patients with tumor growth >25%

discontinued treatment. The primary study endpoint was the percentage of randomized patients
remaining progression-free at 24 weeks. Secondary endpoints included progression-free

survival.
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Of the 202 patients treated during the 12-week run-in period, 73 patients had tumor shrinkage

of >25% and continued open-label treatment with sorafenib. Sixty-five patients with stable

disease were randomized to receive sorafenib (N=32) or placebo (N=33). After an additional 12
weeks, at week 24, for the 65 randomized patients, the progression-free rate was significantly

higher in patients randomized to sorafenib (16/32, 50%) than in patients randomized to placebo
(6/33, 18%) (P=.0077). Median progression-free survival from randomization was significantly

longer in patients treated with sorafenib (163 days) than patients treated with placebo (41 days)
(P=.0087).

Approval of Sutent® (sunitinib) for the treatment of advanced RCC is based on uncontrolled

partial response rates and duration of response rates. There are no randomized controlled trials
of sunitinib demonstrating clinical benefit for outcomes such as increased survival or
improvement in disease-related symptoms in patients with advanced RCC.

The activity of sunitinib in advanced RCC has been studied in two unpublished, single-arm,

multicenter, phase II trials as second-line therapy in patients with advanced RCC. These patients

were either intolerant of or had experienced disease progression during or following treatment

with one prior cytokine-based therapy. One study enrolled only patients with clear cell RCC

while the second study enrolled patients with any RCC histology. Study One also required prior

nephrectomy and radiographic documentation of progression. Patients were treated with repeat
cycles of sunitinib 50 mg daily for four consecutive weeks followed by two weeks off. Treatment
was continued until disease progression or intolerability.

In the first study (N=106), objective response rate (complete response, partial response) was

25.5% (95% CI: 17.5-34.9) with a median time to tumor progression of 34.0 weeks (95% CI: 24.136.0). The median duration of response could not be estimated because of the 27 responses
experienced during the study, 23 were ongoing at the time of the report.

In the second study (N=63), there were 23 partial responses, as assessed by the investigators, for
an objective response rate of 36.5% (95% CI: 24.7-49.6). Median duration of tumor response in

Study Two was 42 weeks. Overall, the median time to treatment failure was 33.7 weeks (95% CI:
18.3-37.9) and the median time to tumor progression was 37.7 weeks (95% CI: 24.0-46.4).

Pfizer completed a randomized, multicenter, Phase III trial comparing the safety and efficacy of
sunitinib to interferon-alpha as first-line therapy in patients with advanced RCC. A total of 335
patients with measurable clear cell kidney cancer were assigned to receive sunitinib

subcutaneous injections of nine million units three times a week and 327 patients to receive

interferon alfa in six-week cycles. The median time to progression for patients on sunitinib was
significantly greater (11 months) compared with five months for interferon alfa (P <.000001).

Also, 31% of patients on sunitinib achieved an objective clinical response compared with 6% of
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patients on the interferon regimen (103 patients versus 20 patients). Another 160 patients on
sunitinib and 160 on interferon achieved disease stabilization.

There was significantly more diarrhea, hypertension and hand-foot syndrome observed in

sunitinib-treated patients and significantly more fatigue among interferon-treated patients.

Soft Tissue Sarcoma
The safety of Votrient® has been evaluated in 382 patients with advanced soft tissue sarcoma,
with a median duration of treatment of 3.6 months (range: 0 to 53). The most commonly

observed adverse reactions (≥20%) in the 382 patients were fatigue, diarrhea, nausea, decreased
weight, hypertension, decreased appetite, vomiting, tumor pain, hair color changes,
musculoskeletal pain, headache, dysgeusia, dyspnea, and skin hypopigmentation.

The data described reflect the safety profile of Votrient® in 240 patients who participated in a
randomized, double-blind, placebo-controlled trial. The median duration of treatment was 4.5

months (range: 0 to 24) for patients who received Votrient® and 1.9 months (range: 0 to 24) for
the placebo arm. Fifty-eight percent of patients on Votrient® required a dose interruption.

Thirty-eight percent of patients on Votrient® had their dose reduced. Seventeen percent of
patients who received Votrient® discontinued therapy due to adverse reactions.

Hepatocellular Carcinoma
Hepatocellular carcinoma (HCC) is the third leading cause of cancer deaths worldwide. Surgical
resection and liver transplantation are the only cures for HCC, but they benefit only 15% of
patients. Most cases are fatal within one year of diagnosis. Soratenib is the only
pharmacotherapy option available for advanced, inoperable HCC.

One Phase II study, N=137 patients, looked at the safety and efficacy of four-week cycles of

soratenib 400 mg given twice daily to patients with inoperable HCC, no prior systemic treatment
and Child-Pugh A or B scores. After independent assessment, three patients (2.2%) had a partial

response, eight patients (5.8%) had minor response and 46 patients (33.6%) had stable disease
for at least 16 weeks. The median time to progression was 4.2 months and median overall

survival was 9.2 months. Adverse events included fatigue, diarrhea, and hand-foot skin reaction.
One Phase III study (N=602) looked at the efficacy and safety of 400 mg of soratenib given twice
daily compared to placebo in patients with advanced HCC. These patients had no prior systemic
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treatment, ECOG 0-2 and were Child-Pugh Class A. Primary endpoints were median OS and time
to symptomatic progression (TTSP). The hazard ratio for OS was 0.69 for sorafenib versus

placebo which represented 44% improvement in OS. This was the basis for early stopping

criteria. The median overall survival advantage was 10.7 months for sorafenib versus 7.9 months

for placebo. The hazard ratio for TTSP was 0.58 and median TTP was 5.5 months for sorafenib vs
2.8 months for placebo. Rates of adverse events were similar between the two groups; however,
there were more serious adverse events of diarrhea and hand-foot skin reactions in the
sorafenib group.

K-Ras Mutations and Their Impact on the Clinical Effectiveness Epidermal
Growth Factor Receptor Inhibitors

Many retrospective observational studies during 2008 were performed to evaluate the

contribution of mutations downstream of the epithelial growth factor receptor (EGFR) on the
efficacy of the anti-EGFR tyrosine kinase inhibitor oncology therapies such as cetuximab,

panitumumab, and gefitinib. Studies differ in design, patient demographics, and therapeutic

regimens. The majority of studies evaluating the association of K-Ras mutation with treatment
resistance conclude that wild type status is associated with a more favorable response to

treatment. Higher efficacy is often seen among tumors with wild-type K-Ras, including a higher

percent and degree of response, overall survival, and time-to-progression. However, no single

outcome is consistently statistically significant among all studies. Currently available evidence
suggests that K-Ras mutation is associated with poor response to TKI therapy, with the most

evidence being for cetuximab. At this time, K-Ras mutation status neither predicts resistance to
therapy, nor does the presence of wild-type allele predict good efficacy.

A statistically significant difference in overall response was seen in 10 of 13 studies in which

response was an outcome. Response rates among K-Ras mutants ranged from 0% to 33%. Only

five of 13 studies that measured response reported any response to TKI treatment, ranging from
9.5% to 33%. No studies assessing response to panitumumab reported any response to therapy
in the K-Ras mutant group. In general, the presence of K-Ras mutation is associated with

decreased response to TKI treatment. However, studies presenting response rates of

approximately 10-30% suggest that the existence of K-Ras mutation is not the sole determinant
of treatment response. In addition, the percent of K-Ras wild-type subjects with partial or

complete response is still relatively low, ranging from 26-68%. This suggests that while K-Ras

likely contributes the TKI resistance, other factors are involved.
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Seven of 15 studies assessed overall survival as an outcome. Three of these found no statistically
significant difference, and one found a difference in overall survival only among patients taking
combination therapy of cetuximab with irinotecan, while no difference in overall survival was
seen in the same patients taking cetuximab monotherapy. The remaining three found

statistically significant differences in overall survival between K-Ras mutants and K-Ras wild-

type. All three assessed response to cetuximab. Comparison of the overall survival of mutants
versus wild-type found an overall median response rate of 6.9 months and 16.3 months,

respectively (p<0.001), 27.3 weeks versus 44.7 weeks, respectively (p=0.003), and 10.1 months
versus 14.3 months, respectively (p=0.026). Overall, half of the studies that measured overall

survival as an outcome reported a difference between K-Ras mutants and K-Ras wild type. The
largest study performed with overall survival as an outcome, consisting of 427 patients, found

that there was no difference in overall survival between K-Ras mutants and K-Ras wild type after

treatment with panitumumab.

Eleven of 15 studies assessed PFS or time-to-progression (TTP). Three of these directly

compared TTP or PFS between K-Ras mutants and K-Ras wild type after treatment with

cetuximab and found no statistically significant difference. However, six studies directly

comparing them confirmed that there was a difference. After treatment with cetuximab, TTP for
K-Ras mutants and K-Ras wild type were 10.1 weeks [95% CI:, 8 to 16 weeks] and 31.4 weeks

[95% CI:, 19.4 to 36 weeks], respectively. PFS was 6.9 months versus 16.3 months for mutants
and wild-type, respectively (p=0.016). One study found a statistically significant difference in
progression-free survival only with cetuximab combined with irinotecan (12 weeks versus 34

weeks, p=0.016), but not for cetuximab monotherapy. When randomized to best supportive care
or best supportive care and panitumumab, subjects with K-Ras mutations showed no difference
in PFS between the two treatment arms. In K-Ras wild-type patients, a statistically significant

difference in PFS was seen (HR 0.45, 95% CI: -.34-0.59). One study with patients taking either

cetuximab or panitumumab reported difference in PFS of 8.6 weeks in K-Ras mutants versus 32

weeks in K-Ras wild type (p<0.001). Two abstracts presented at the American Society of Clinical

Oncology (ASCO) 2008 Annual Meeting evaluated the benefit of cetuximab as adjunct therapy
to the standard regimen for metastatic colorectal cancer, FOLFIRI. Both studies found that the

addition of cetuximab to standard therapy only resulted in increased median PFS in K-Ras wild-

type patients. K-Ras mutants showed no improvement in PFS. Overall, the evidence shows that

K-Ras mutation is associated with shorter TTP and PFS after treatment with TKI than K-Ras wild

type. However, K-Ras mutation has been independently associated with disease progression and
this may contribute to differences in disease progression regardless of therapy.

Karapetis et al. published a study that used tissue samples from the CO.17 trial of cetuximab

versus supportive care in treating refractory advanced stage metastatic colorectal cancer

patients. Five hundred seventy-two patients were enrolled in the original clinical trial, of which
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tissue samples were examined for 394 patients (69%). The remainder was unavailable for logistic
reasons, or due to lack of consent. The authors observed a five-month improvement in median

overall survival (9.5 months in the cetuximab group versus 4.8 months with supportive care) for
patients with wild type K-Ras. There was no difference in survival between cetuximab and
supportive care groups for patients with K-Ras mutations.

2014 Update
A Phase II trial assessed dabrafenib (150mg BID) in BRAF (V600E/K) mutation positive stage-IV
metastatic melanoma (N=92). The primary endpoint in this trial was investigator-assessed
overall response rate. In patients with the V600E mutation (N=76), 59% of patients had a

confirmed response and 7% had a complete response. In patients with the V600K mutation
(N=15), 13% had a confirmed partial response. Secondary endpoints were similar between

subjects with V600E/K with respect to median progression free survival (6.3 vs. 4.5 months) and
median overall survival (13.1 vs. 12.9 months). Patients with the BRAF-V600K mutation may still
benefit from treatment with dabrafenib, indicated by comparable median overall survival to
patients with the BRAF-V600E mutation.

A Phase III trial (N=1110) compared pazopanib (800mg daily, continuously) vs. sunitinib (50mg
daily x 4wks followed by 2 weeks of no treatment) in subjects with clear-cell, metastatic renal-

cell carcinoma. Pazopanib was found to be non-inferior to sunitinib, with respect to the primary
endpoint of progression-free survival (HR [death from any cause] 1.05). Final analysis of this
study also showed a similar death-rate (60 vs. 61%, HR = 0.92; P=0.24) and median overall

survival (28.3 vs. 29.1 months) when comparing treatment with pazopanib and sunitinib. Patients
treated with sunitinib had a higher incidence of fatigue (63% vs. 55%), hand–foot syndrome

(50% vs. 29%), and thrombocytopenia (78% vs. 41%), while patients treated with pazopanib had

a higher incidence of increased alanine aminotransferase (60%, vs. 43%). The mean change from
baseline in 11 of 14 health-related quality-of-life domains favored pazopanib (P<0.05 for all 11

comparisons).

A Phase II trial assessed pazopanib (800g daily) in patients with metastatic

gastroenteropancreatic neuroendocrine tumors (pancreatic or colorectal, N=37), with a primary
endpoint of objective response rate according to the RECIST. The objective response rate and
disease control rate with pazopanib were found to be 18.9%, and 75.7%, respectively.

A Phase III trial in subjects (N=199) with metastatic or unresectable gastrointestinal stromal
tumors (GIST) previously treated with and failed sunitinib and imatinib were randomized to
receive either regorafenib (160mg daily) or placebo. The primary endpoint assessed
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progression-free survival with median values substantially longer for regorafenib vs placebo (4.8
vs. 0.9 months, HR 0.27; p < 0.0001). The most common ≥ grade 3 adverse events related to

regorafenib treatment were hypertension (23.5%), hand–foot skin reaction (19.7%), and diarrhea
(5.3%).

A Phase III trial in subjects with metastatic colorectal cancer (N=760) and with progression

during or within the past 3 months after the last standard therapy were treated with regorafenib
(160mg for the first 3 weeks of a 4-week cycle) or placebo. The primary endpoint in this study,

overall median survival, was significantly longer when comparing regorafenib to placebo (6.4 vs.
5.0 months, HR 0.7; one-sided p=0.052). The most common ≥ grade 3 adverse events with
regorafenib treatment were hand-foot skin reaction (17%), fatigue (10%), diarrhea (7%),
hypertension (7%), and rash or desquamation (6%).

A Phase III trial (N=1074) comparing sunitinib (37.5mg daily) with sorafenib (400mg twice daily)

in patients with advanced hepatocellular carcinoma found significantly increased median overall
survival (primary outcome) with sorafenib (7.9 vs. 10.2 months, HR 1.3; P=0.0014), as well as a

substantially increased median overall survival in the subset of hepatitis C infected patients who
were treated with sorafenib (9.2 vs. 17.6 months, HR 1.52). Discontinuation due to adverse
events occurred with similar frequency between sunitinib and sorafenib groups (13.3% vs.
12.7%) and the trial was terminated early due to futility.

Due to the positive response to vemurafenib in the initial portion of the BRIM-3 study, many of
the patients initially randomly assigned to dacarbazine (83 (25%) of 338) crossed over to

vemurafenib for continued treatment of their metastatic melanoma. An extended follow-up

analysis of this trial found that median overall survival (13.6 vs. 9.7 months, HR 0.70; p=0.0008)
and median progression-free survival (6.9 vs. 1.6 months, HR 0.38; p<0.0001) were both

significantly longer in vemurafenib treated subjects. The majority of subjects (598 (91%)) in the

study had a BRAF (V600E) mutation and in this subset, both the median overall survival (13.3 vs.
10.0 months, HR 0.75; p=0.0085) and median progression-free survival (6.9 vs. 1.6 months, HR

0.39; p<0·0001) were longer in the vemurafenib treated cohort. For the 57 (9%) patients with a
BRAF V600K mutation, median overall survival (14.5 vs. 7.6 months, HR 0.43; p=0.024) and
median progression-free survival (5.9 vs. 1.7 months, HR 0.30; p<0.0001) were also both

significantly longer in the vemurafenib cohorts. Frequent grade 3-4 adverse events in the trial
included cutaneous squamous cell carcinoma (19%), keratoacanthomas (10%), rash (9%), and

abnormal liver function tests (11%) in the vemurafenib treated group and neutropenia (9%) in

the dacarbazine treated group. The incidence of grade 5 adverse events was similar between the
two groups.

A Phase III trial (N=288), with a primary endpoint of progression-free survival, compared axitinib
(5mg twice daily) with sorafenib (400mg twice daily) in treatment-naïve subjects with clear cell,
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metastatic renal cell carcinoma. The study found no significant differences in median

progression-free survival when comparing axitinib with sorafenib (10.1 vs. 6.5 months, stratified
HR = 0.77). Serious adverse events were reported in 64 (34%) of 189 patients receiving axitinib,
and 24 (25%) of 96 patients receiving sorafenib.

A Phase III trial (N=723), with a primary endpoint of progression free survival, compared axitinib
(5mg twice daily) with sorafenib (400mg twice daily) as second-line treatment for clear cell,

metastatic renal cell carcinoma. The study found that median investigator assessed progression-

free survival was significantly longer for axitinib compared with sorafenib (8.3 vs. 5.7 months, HR

0.656; one-sided p<0.0001). However, median overall survival was similar between the treatment
groups (20.1 vs. 19.2 months, HR = 0.969; one-sided p=0.3744). It is also notable that a post-hoc
analysis found significant differences in outcomes depending on the subject’s diastolic blood

pressure. Median overall survival was longer in patients with a diastolic blood pressure ≥ 90 mm
Hg compared with ≤ 90mm Hg for both axitinib (20.7 vs. 12.9 months; p=0·0116) and sorafenib
groups (20.2 vs. 14.8 months; one-sided p=0·0020).

2015 Update
Updated to include criteria for ibrutinib to treat mantle cell lymphoma and chronic lymphocytic

leukemia. Mantle cell lymphoma (MCL) is a B-cell malignancy classified as an aggressive form of
non-Hodgkin lymphoma (NHL). MCL is characterized by lymph node involvement, as well as
spleen, blood, and bone marrow. In most cases of MCL, chromosomal translocation

t(11:14)(q13;q32) results in aberrant expression of cyclin D1, which is not typically expressed in
normal lymphocytes,7 leading to cell cycle dysregulation. Many signaling pathways are

constitutively activated and/or deregulated in MCL, including the B-cell receptor (BCR) signaling

pathway, BAFF-R, mTOR, WNT, and NOTCH1 signaling, as well as pathways that promote the cell
cycle and inhibit apoptosis. Bruton’s tyrosine kinase (BTK) has been identified as an essential
component of the BCR signaling pathway.

Updated to include indication for Lenvima® to treat locally recurrent or metastatic, progressive,
radioactive iodine-refractory differentiated thyroid cancer. Also, updated to include new

indication for Votrient® to treat soft tissue sarcoma. See designated section(s) for more detail.
Updated in October 2015 to add new FDA-approved indications and NCCN Compendium

recommendations for the above agents.

Page | 23 of 29

∞

2017 Update
Updated indications for Imbruvica® (ibrutinib) per label.

2018 Update
Updated description and multikinase inhibitor table. Added Cotellic safety and efficacy study.
Added reauthorization criteria statement and documentation requirements. Literature search
and indication update through May 2018 did not require other changes.

2019 Update
Reviewed prescribing information for all drugs and updated Lenvima® (lenvatinib) coverage

criteria. No new evidence was identified that would require changes to other drugs listed in this
this policy. Added coverage criteria for a new drug Turalio™ (pexidartinib).

2020 Update
Reviewed prescribing information for all drugs and updated Inlyta® (axitinib) coverage criteria.
Added two new indications identified which are for first-line treatment of patients with

advanced RCC in combination with Bavencio® (avelumab) or first-line treatment of patients with

advanced RCC in combination with Keytruda® (pembrolizumab). No new evidence was
identified that would require changes to other drugs listed in this this policy.

2021 Update
Reviewed prescribing information for all drugs and updated Ayvakit™ (avapritinib) adding

coverage for the treatment of adult patients with advanced systemic mastocytosis (AdvSM). No
new evidence was identified that would require changes to other drugs listed in this this policy.
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2022 Update
Reviewed prescribing information for all drugs in the policy. No new evidence was identified

that would require changes to any drugs listed in this this policy.
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23. Turalio® (pexidartinib) Prescribing Information. Daiichi Sankyo, Inc. Basking Ridge, NJ. Revised October 2021.
24. Ayvakit® Prescribing Information. Blueprint Medicines Corporation. Cambridge, MA. Revised June 2021.
25. Fotivda® Prescribing Information. AVEO Pharmaceuticals, Inc., Boston, MA. March 2021.
26. Qinlock® (ripretinib) Prescribing Information. Deciphera Pharmaceuticals, LLC. Waltham, MA. Revised June 2021.
27. Tabrecta® Prescribing Information. Novartis. East Hanover, NJ. January 2022.
28. Cometriq® (cabozantinib) Prescribing Information. Exelixis, Inc. Alameda, CA. Revised October 2020.
29. Caprelsa® (vandetanib) Prescribing Information. Genzyme Corporation. Cambridge, MA. Revised June 2020.
30. Tepmetko® Prescribing Information. EMD Serono, Inc. Rockland, MA. February 2021.

History

Date

Comments

02/14/12

Replace Policy – Policy updated with literature review. Policy section updated with two new medically

05/10/11

Add to Prescription Drug Section - New Pharmacy Policy.
necessary indications for Vandetanib (Caprelsa); one for unresectable locally advanced or metastatic

medullary thyroid cancer; and the other unresectable or metastatic melanoma with BRAFV600E. Reviewed

by P&T on January 24, 2012. Related Policy added.
09/21/12

Update Related Policy – 2.04.77 changed to 12.04.77.

04/09/13

Replace policy. New drug added the policy section. New policy statement added: Regorafenib (Stivarga)
may be considered medically necessary for treatment of patients with metastatic colorectal cancer who

have been previously treated with fluoropyrimidine-, oxaliplatin- and irinotecan-based chemotherapy, an

anti-VEGF therapy and, if KRAS wild type, an anti-EGFR therapy; or metastatic or unresectable GIST and

prior failure or intolerance to imatinib and sunitinib. Policy Guidelines additionally update.
07/08/13

Minor Update – Clarification was added to the policy that it is managed through the member’s pharmacy

08/12/13

Replace policy. Policy statement added indicating cabozantinib (Cometriq) as medically necessary for the

benefit; this is now listed in the header and within the coding section.
treatment of metastatic medullary thyroid cancer.
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Date

10/14/13

Comments

Replace policy. Policy section updated with the addition of dabrafenib (Tafinlar) as medically necessary to
treat unresectable or metastatic melanoma with BRAFV600 mutations and trametinib (Mekinist) as

medically necessary as monotherapy to treat unresectable or metastatic melanoma with BRAFV600

mutations when BRAF inhibitor therapy has failed or is not tolerated. Clarification made on vemurafenib

(Zelboraf) to treat unresectable or metastatic melanoma with BRAFV600E mutations with the addition of

“for whom treatment with dabrafenib would not be appropriate”. Policy Guidelines and Rationale sections
updated to support changes to policy statements. References 23 – 31 added.

12/06/13

Update Related Policies. Add 5.01.544.

12/18/13

Update Related Policies. Edit title to 5.01.603.

07/31/14

Annual review. Policy updated with literature review. No change in policy statements. References 34 – 45

03/10/15

Annual Review. Policy updated with literature review. New policy statement added: Trametinib (Mekinist™)

added.

may be considered medically necessary in combination with dabrafenib for the treatment of patients with

unresectable or metastatic melanoma with BRAFV600 mutations. (Testing will be covered whenever use of
trametinib is contemplated.) Policy statements added for Inlyta (axitinib) to policy for RCC; and Imbruvica

(ibrutinib) to policy for MCL and CLL. The following updates were made to the existing drugs on policy:
Mekinist (trametinib) to allow combination therapy with dabrafenib for unresectable or metastatic
melanoma with BRAFV600E mutation.
07/14/15

Interim Update. Addition of a new indication for Votrient (pazopanib): treatment of Soft Tissue Sarcoma

10/13/15

Interim Update. Medically necessary statements updated to reflect NCCN guidelines and new FDA labeling

and Lenvima (lenvatinib): treatment of Differentiated Thyroid Cancer to the policy section.

indications for: Inlyta, Imbruvica, Votrient, Stivarga, Nexavar and Sutent and Zelboraf. Definition of the

“Child-Pugh Scoring System” has been added to the “Policy” section of the document.
12/08/15

Interim Update. Unresectable or metastatic hepatocellular carcinoma removed from the list of medically

01/12/16

Interim Update minor update. Information from Policy Guidelines section moved into Policy section. No

05/01/16

Annual Review, approved April 12, 2016. Removal of outdated information from the criteria for Imbruvica

06/01/16

Interim Update, approved May 24, 2016. Updated Related Policies. Remove 12.04.77 as it is archived.

07/01/16

Interim Update, approved June 14, 2016. Inclusion of cabozantinib brand name agent, Cabometyx for RCC,

10/01/16

Interim Update, approved September 13, 2016. Inclusion of a new indication for Lenvima and Imbruvica.

01/01/17

Minor correction, approved December 13, 2016. Vemurafenib was inadvertently referenced in Tafinlar

03/01/17

Annual Review, approved February 14, 2017. Updated indications for ibrutinib per label.

necessary indications for Nexavar.
other changes.
and Zelboraf.

per P&T’s recommendation: PA to label.

(dabrafenib) testing for BRAFv600 mutations. Corrected to dabrafenib.

Page | 27 of 29

∞

Date

06/01/17

Comments

Interim Review, approved May 16, 2017. A statement outlining the length of therapy for initial approval
has been added to the policy. Addition of a new indication for regorafenib (HCC).

06/29/17

Updated criteria for Zelboraf® to include combination treatment with Cotellic.

12/01/17

Interim Review, approved November 21, 2017. Added Calquence.

01/01/18

Interim Review, approved December 20, 2017. Updated Calquence criteria.

02/01/18

Interim Review, approved January 30, 2018. Added Cotellic criteria.

05/01/18

Interim Review, approved April 18, 2018. Updated criteria for Cabometyx – removed requirement to try

07/01/18

Annual Review, approved June 22, 2018. Updated description and multikinase inhibitor table. Added

antiangiogenic therapy first prior to Cabometyx.

Cotellic safety and efficacy study. Added reauthorization criteria statement and documentation

requirements. Literature search through May 2018.
11/01/18

Interim Review, approved October 9, 2018. Added new label indication for Lenvima for HCC. Added

encorafenib and binimetinib for BRAF V600 mutated melanoma. Moved all BRAF and MEK inhibitors to
new policy 5.01.589. Moved Bruton’s Kinase Inhibitors (ibrutinib, acalabrutinib) to new policy 5.01.590.
Reorganized policy and updated all indications per product labeling.

03/01/19

Interim Review, approved February 12, 2019. Added new indication for Cabometyx.

06/01/19

Interim Review, approved May 14, 2019. Added criteria for Xospata (gilteritinib).

12/01/19

Annual Review, approved November 12, 2019. Added criteria for Turalio (pexidartinib). Updated criteria for

04/01/20

Interim Review, approved March 10, 2020. Added criteria for Ayvakit (avapritinib) for the treatment of

07/01/20

Interim Review, approved June 9, 2020. Added criteria for Qinlock (ripretinib) for the treatment of GIST.

08/01/20

Annual Review, approved July 23, 2020. Added two new indications to Inlyta (axitinib) for treatment of RCC

Lenvima (lenvatinib).
GIST.

in combination with Bavencio (avelumab) or treatment of RCC in combination with Keytruda
(pembrolizumab).

10/01/20

Interim Review, approved September 8, 2020. Added criteria for Tabrecta (capmatinib) for the treatment of

03/01/21

Interim Review, approved February 18, 2021. Added a new indication to Cabometyx (cabozantinib) for the

05/01/21

Interim Review, approved April 13, 2021. Added criteria for Fotivda (tivozanib) for the treatment of

08/01/21

Annual Review, approved July 9, 2021. Added a new indication to Ayvakit (avapritinib) for the treatment of

10/01/21

Interim Review, approved September 14, 2021. Added a new indication to Lenvima (lenvatinib) for the

metastatic NSCLC.

treatment of advanced RCC in combination with nivolumab.

patients with RCC. Added criteria for Tepmetko (tepotinib) for the treatment of metastatic NSCLC.
adult patients with advanced systemic mastocytosis (AdvSM).
treatment of RCC in combination with pembrolizumab.
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Date

11/01/21
04/01/22

Comments

Interim Review, approved October 12, 2021. Added a new indication to Cabometyx (cabozantinib) for the

treatment of locally advanced or metastatic DTC in adult and pediatric patients 12 years of age and older.
Annual Review, approved March 7, 2022. No changes to policy statements.

Disclaimer: This medical policy is a guide in evaluating the medical necessity of a particular service or treatment. The
Company adopts policies after careful review of published peer-reviewed scientific literature, national guidelines and

local standards of practice. Since medical technology is constantly changing, the Company reserves the right to review
and update policies as appropriate. Member contracts differ in their benefits. Always consult the member benefit

booklet or contact a member service representative to determine coverage for a specific medical service or supply.

CPT codes, descriptions and materials are copyrighted by the American Medical Association (AMA). ©2022 Premera

All Rights Reserved.

Scope: Medical policies are systematically developed guidelines that serve as a resource for Company staff when

determining coverage for specific medical procedures, drugs or devices. Coverage for medical services is subject to
the limits and conditions of the member benefit plan. Members and their providers should consult the member

benefit booklet or contact a customer service representative to determine whether there are any benefit limitations
applicable to this service or supply. This medical policy does not apply to Medicare Advantage.

Page | 29 of 29

∞

Discrimination is Against the Law
Premera Blue Cross (Premera) complies with applicable Federal and Washington state civil rights laws and does not discriminate on the basis of race,
color, national origin, age, disability, sex, gender identity, or sexual orientation. Premera does not exclude people or treat them differently because of race,
color, national origin, age, disability, sex, gender identity, or sexual orientation. Premera provides free aids and services to people with disabilities to
communicate effectively with us, such as qualified sign language interpreters and written information in other formats (large print, audio, accessible
electronic formats, other formats). Premera provides free language services to people whose primary language is not English, such as qualified interpreters
and information written in other languages. If you need these services, contact the Civil Rights Coordinator. If you believe that Premera has failed to
provide these services or discriminated in another way on the basis of race, color, national origin, age, disability, sex, gender identity, or sexual orientation,
you can file a grievance with: Civil Rights Coordinator ─ Complaints and Appeals, PO Box 91102, Seattle, WA 98111, Toll free: 855-332-4535, Fax: 425-918-5592,
TTY: 711, Email AppealsDepartmentInquiries@Premera.com. You can file a grievance in person or by mail, fax, or email. If you need help filing a
grievance, the Civil Rights Coordinator is available to help you. You can also file a civil rights complaint with the U.S. Department of Health and Human
Services, Office for Civil Rights, electronically through the Office for Civil Rights Complaint Portal, available at https://ocrportal.hhs.gov/ocr/portal/lobby.jsf,
or by mail or phone at: U.S. Department of Health and Human Services, 200 Independence Ave SW, Room 509F, HHH Building, Washington, D.C. 20201,
1-800-368-1019, 800-537-7697 (TDD). Complaint forms are available at http://www.hhs.gov/ocr/office/file/index.html.
Washington residents: You can also file a civil rights complaint with the Washington State Office of the Insurance Commissioner, electronically through
the Office of the Insurance Commissioner Complaint Portal available at https://www.insurance.wa.gov/file-complaint-or-check-your-complaint-status, or by
phone at 800-562-6900, 360-586-0241 (TDD). Complaint forms are available at https://fortress.wa.gov/oic/onlineservices/cc/pub/complaintinformation.aspx.
Alaska residents: Contact the Alaska Division of Insurance via email at insurance@alaska.gov, or by phone at 907-269-7900 or 1-800-INSURAK (in-state,
outside Anchorage).

Language Assistance
ATENCIÓN: si habla español, tiene a su disposición servicios gratuitos de asistencia lingüística. Llame al 800-722-1471 (TTY: 711).
PAUNAWA: Kung nagsasalita ka ng Tagalog, maaari kang gumamit ng mga serbisyo ng tulong sa wika nang walang bayad. Tumawag sa 800-722-1471 (TTY: 711).
注意：如果您使用繁體中文，您可以免費獲得語言援助服務。請致電 800-722-1471 (TTY：711）。
CHÚ Ý: Nếu bạn nói Tiếng Việt, có các dịch vụ hỗ trợ ngôn ngữ miễn phí dành cho bạn. Gọi số 800-722-1471 (TTY: 711).
주의: 한국어를 사용하시는 경우, 언어 지원 서비스를 무료로 이용하실 수 있습니다. 800-722-1471 (TTY: 711) 번으로 전화해 주십시오.
ВНИМАНИЕ: Если вы говорите на русском языке, то вам доступны бесплатные услуги перевода. Звоните 800-722-1471 (телетайп: 711).
LUS CEEV: Yog tias koj hais lus Hmoob, cov kev pab txog lus, muaj kev pab dawb rau koj. Hu rau 800-722-1471 (TTY: 711).
MO LOU SILAFIA: Afai e te tautala Gagana fa'a Sāmoa, o loo iai auaunaga fesoasoan, e fai fua e leai se totogi, mo oe, Telefoni mai: 800-722-1471 (TTY: 711).
ໂປດຊາບ: ຖ້ າວ່ າ ທ່ ານເວ້ າພາສາ ລາວ, ການບໍລິການຊ່ ວຍເຫຼື ອດ້ ານພາສາ, ໂດຍບໍ່ເສັຽຄ່ າ, ແມ່ ນມີພ້ ອມໃຫ້ ທ່ ານ. ໂທຣ 800-722-1471 (TTY: 711).
注意事項：日本語を話される場合、無料の言語支援をご利用いただけます。800-722-1471 （TTY:711）まで、お電話にてご連絡ください。
PAKDAAR: Nu saritaem ti Ilocano, ti serbisyo para ti baddang ti lengguahe nga awanan bayadna, ket sidadaan para kenyam. Awagan ti 800-722-1471 (TTY: 711).
УВАГА! Якщо ви розмовляєте українською мовою, ви можете звернутися до безкоштовної служби мовної підтримки. Телефонуйте за
номером 800-722-1471 (телетайп: 711).
ប្រយ័ត្ន៖ បរើសិនជាអ្ន កនិយាយ ភាសាខ្មែ រ, បសវាជំនួយខ្ននកភាសា បោយមិនគិត្ឈ្នល
ួ គឺអាចមានសំរារ់រំប រ ើអ្ន ក។ ចូ រ ទូ រស័ព្ទ 800-722-1471 (TTY: 711)។
ማስታወሻ: የሚናገሩት ቋንቋ ኣማርኛ ከሆነ የትርጉም እርዳታ ድርጅቶች፣ በነጻ ሊያግዝዎት ተዘጋጀተዋል፡ ወደ ሚከተለው ቁጥር ይደውሉ 800-722-1471 (መስማት ለተሳናቸው: 711).
XIYYEEFFANNAA: Afaan dubbattu Oroomiffa, tajaajila gargaarsa afaanii, kanfaltiidhaan ala, ni argama. Bilbilaa 800-722-1471 (TTY: 711).
.)711 : (رقم هاتف الصم والبكم800-722-1471  اتصل برقم. فإن خدمات المساعدة اللغوية تتوافر لك بالمجان، إذا كنت تتحدث اذكر اللغة:ملحوظة
ਧਿਆਨ ਧਿਓ: ਜੇ ਤੁਸੀਂ ਪੰ ਜਾਬੀ ਬੋਲਿੇ ਹੋ, ਤਾਂ ਭਾਸ਼ਾ ਧ ਿੱ ਚ ਸਹਾਇਤਾ ਸੇ ਾ ਤੁਹਾਡੇ ਲਈ ਮੁਫਤ ਉਪਲਬਿ ਹੈ। 800-722-1471 (TTY: 711) 'ਤੇ ਕਾਲ ਕਰੋ।
เรี ยน: ถ้าคุณพูดภาษาไทยคุณสามารถใช้บริ การช่วยเหลือทางภาษาได้ฟรี โทร 800-722-1471 (TTY: 711).
ACHTUNG: Wenn Sie Deutsch sprechen, stehen Ihnen kostenlos sprachliche Hilfsdienstleistungen zur Verfügung. Rufnummer: 800-722-1471 (TTY: 711).
UWAGA: Jeżeli mówisz po polsku, możesz skorzystać z bezpłatnej pomocy językowej. Zadzwoń pod numer 800-722-1471 (TTY: 711).
ATANSYON: Si w pale Kreyòl Ayisyen, gen sèvis èd pou lang ki disponib gratis pou ou. Rele 800-722-1471 (TTY: 711).
ATTENTION : Si vous parlez français, des services d'aide linguistique vous sont proposés gratuitement. Appelez le 800-722-1471 (ATS : 711).
ATENÇÃO: Se fala português, encontram-se disponíveis serviços linguísticos, grátis. Ligue para 800-722-1471 (TTY: 711).
ATTENZIONE: In caso la lingua parlata sia l'italiano, sono disponibili servizi di assistenza linguistica gratuiti. Chiamare il numero 800-722-1471 (TTY: 711).
. تماس بگیريد800-722-1471 (TTY: 711)  با. تسهیالت زبانی بصورت رايگان برای شما فراهم می باشد، اگر به زبان فارسی گفتگو می کنید: توجه

Premera Blue Cross is an independent licensee of the Blue Cross Blue Shield Association serving businesses and residents of Alaska and Washington State, excluding Clark County.
052493 (07-01-2021)

