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JAK2, MPL, and CALR Testing for Myeloproliferative Neoplasms

Description

Somatic (acquired) genetic variants in JAK2, MPL, and CALR genes have been implicated as the underlying molecular genetic drivers for the
pathogenesis of myeloproliferative neoplasms (MPN). This evidence review addresses the use of genetic testing for JAK2, MPL, and CALR genes for
diagnosis, prognosis, and treatment selection of patients with MPN.

OBJECTIVE
The objective of this evidence review is to determine whether genetic testing for JAK2, MPL, and CALR genes improves the net health outcome in
individuals with a suspected myeloproliferative neoplasm.

POLICY STATEMENT
JAK2 testing may be considered medically necessary in the diagnosis of individuals presenting with clinical, laboratory, or pathologic findings
suggesting polycythemia vera, essential thrombocythemia (ET), or primary myelofibrosis (PMF). Based on criteria from the World Health Organization
and the International Consensus Classification for diagnosis of PV, documentation of a serum erythropoietin level below the reference range for normal
is recommended before JAK2 testing (See Policy Guidelines).

MPL and CALR testing may be considered medically necessary in the diagnosis of individuals presenting with clinical, laboratory, or pathologic
findings suggesting ET or PMF.
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JAK2, MPL, and CALR testing is considered investigational in all other circumstances including, but not limited to, the following situations:

Diagnosis of nonclassic forms of myeloproliferative neoplasms (MPNs)

Molecular phenotyping of individuals with MPNs

Monitoring, management, or selecting treatment in individuals with MPNs.

 

POLICY GUIDELINES

Testing Strategy

Individuals suspected to have polycythemia vera (PV) should first be tested for the most common finding, JAK2 V617F. If the testing is negative, further
testing to detect other JAK2 tyrosine kinase variants (eg, in exon 12) is warranted.

Individuals suspected to have essential thrombocythemia or primary myelofibrosis should first be tested for JAK2 variants, as noted. If testing is
negative, further testing to detect MPL and CALR variants is warranted.

Criteria for Polycythemia Vera Testing

Based on the World Health Organization (WHO) and International Consensus Classification major and minor criteria (see Table PG1), documentation
of serum erythropoietin level below the reference range for normal meets a minor criterion for PV. Therefore, serum erythropoietin testing is
recommended before JAK2 testing.

Table PG1. World Health Organization 5th Edition and the International Consensus Classification Diagnostic Criteria for
Polycythemia Vera

Major Criteriaa

Increased hemoglobin level (>16.5 g/dL in men or >16.0 g/dL in women); or
Increased hematocrit (>49% in men or >48% in women); or

Bone marrow biopsy showing hypercellularity for age with trilineage maturation, including
prominent erythroid, granulocytic, and megakaryocytic proliferation with pleomorphic, mature
megakaryocytes (differences in size)

JAK2 V617F or JAK2 exon 12 variant detected

Minor Criterion

Serum erythropoietin level below the reference range for normal

Adapted from Arber et al (2022 ) and Khoury et al (2022).

The diagnosis of PV requires the presence of all 3 major criteria or the presence of the first 2 major criteria together with the minor criterion. 
a The World Health Organization 2022 5th edition removed red cell mass as a major criterion since this is not commonly evaluated in clinical practice. The International Consensus 
Classification still includes increased red blood cell mass as a major criterion.
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BENEFIT APPLICATION
Experimental or investigational procedures, treatments, drugs, or devices are not covered (See General Exclusion Section of brochure).

Screening (other than the preventive services listed in the brochure) is not covered. Please see Section 6 General exclusions.

Benefits are available for specialized diagnostic genetic testing when it is medically necessary to diagnose and/or manage a patient's existing medical
condition. Benefits are not provided for genetic panels when some or all of the tests included in the panel are not covered, are experimental or
investigational, or are not medically necessary.

 

FDA REGULATORY STATUS
 

Clinical laboratories may develop and validate tests in-house and market them as a laboratory service; laboratory-developed tests must meet the
general regulatory standards of the Clinical Laboratory Improvement Amendments. More than a dozen commercial laboratories currently offer a wide
variety of diagnostic procedures for JAK2, CALR, and MPL testing under the auspices of the Clinical Laboratory Improvement Amendments.
Laboratories that offer laboratory-developed tests must be licensed by the Clinical Laboratory Improvement Amendments for high-complexity testing.
To date, the U.S. Food and Drug Administration has chosen not to require any regulatory review of this test.

 

RATIONALE

Summary of Evidence

For individuals with a suspected myeloproliferative neoplasm (MPN) who receive genetic testing for JAK2, the evidence includes case series,
retrospective studies, meta-analyses, and randomized controlled trials. Relevant outcomes are overall survival (OS), disease-specific survival, test
accuracy and validity, and resource utilization. For patients with suspected Ph-negative MPN, JAK2 variants are found in nearly 100% of those with
polycythemia vera (PV), 60% to 65% of those with essential thrombocythemia (ET), and 60% to 65% of those with primary myelofibrosis (PMF). In
individuals with suspected MPN, a positive genetic test for JAK2 satisfies a major criterion for the International Consensus Classification (2022) and
World Health Organization (WHO) 2022 (5th edition) classification for Ph-negative MPNs and eliminates secondary or reactive causes of erythrocytosis
and thrombocythemia from the differential diagnosis. The presence of a documented JAK2 variant may aid in the selection of ruxolitinib,
a JAK2 inhibitor; ruxolitinib, however, is classified as second-line therapy. The evidence is sufficient to determine that the technology results in an
improvement in the net health outcome.

For individuals with a suspected MPN who receive genetic testing for MPL, the evidence includes case series and retrospective studies. Relevant
outcomes are OS, disease-specific survival, test accuracy and validity, and resource utilization. For patients with suspected Ph-negative
MPN, MPL variants are found in approximately 5% of those with ET and PMF. In individuals with suspected MPN, a positive genetic test
for MPL satisfies a major criterion for the International Consensus Classification (2022) and WHO (2022, 5th edition ) classification for ET and PMF and
eliminates secondary or reactive causes of thrombocythemia from the differential diagnosis. The goal of ET treatment is to alleviate symptoms and
minimize thrombotic events and bleeding irrespective of MPL variant status. For PMF, hematopoietic cell transplantation is the only treatment with
curative potential while most other treatment options focus on symptom alleviation. However, in both ET and PMF, establishing the diagnosis
through MPL genetic testing does not in and of itself result in changes in management that would be expected to improve the net health outcome.
Thus, the clinical utility has not been established. The evidence is insufficient to determine that the technology results in an improvement in the net
health outcome.

For individuals with a suspected MPN who receive genetic testing for CALR, the evidence includes case series and retrospective studies. Relevant
outcomes are OS, disease-specific survival, test accuracy and validity, and resource utilization. For patients with suspected Ph-negative
MPN, CALR variants are found in approximately 20% to 25% of those with ET and PMF. For individuals with suspected MPN, a positive genetic test
for CALR satisfies a major criterion for the International Consensus Classification (2022) and WHO (2022, 5th edition ) classification for ET and PMF
and eliminates secondary or reactive causes of thrombocythemia from the differential diagnosis. The goal of ET treatment is to alleviate symptoms and
minimize thrombotic events and bleeding irrespective of CALR variant status. For PMF, hematopoietic cell transplantation is the only treatment with
curative potential while most other treatment options focus on symptom alleviation. However, in both ET and PMF, establishing the diagnosis
through CALR genetic testing does not result in changes in management that would be expected to improve the net health outcome. Thus, the clinical
utility has not been established. The evidence is insufficient to determine that the technology results in an improvement in the net health outcome.
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SUPPLEMENTAL INFORMATION

Practice Guidelines and Position Statements

Guidelines or position statements will be considered for inclusion in 'Supplemental Information' if they were issued by, or jointly by, a US professional
society, an international society with US representation, or National Institute for Health and Care Excellence (NICE). Priority will be given to guidelines
that are informed by a systematic review, include strength of evidence ratings, and include a description of management of conflict of interest.

World Health Organization

The 2022 (5th edition) World Health Organization (WHO) major criteria for myeloproliferative neoplasms (MPNs) are unchanged from the 2016 (4th
edition) criteria and are as follows6,7,:

Polycythemia vera (PV): " Presence of JAK2, V617F, or JAK2 exon 12 mutation"

Essential thrombocythemia (ET): " Presence of JAK2, CALR, or MPL mutation"

Primary myelofibrosis (PMF): " Presence of JAK2, CALR, or MPL mutation or in the absence of these mutations, presence of another clonal
marker, or absence of reactive myelofibrosis."

International Consensus Classification

In 2022, an international clinical advisory committee endorsed by the Society for Hematopathology (SH) and the European Association for
Haematopathology (EAHP) published a new classification schema for myeloid neoplasms and acute leukemias.8, Many of the clinical advisory
committee authors were authors on the 2016 (4th edition) of the WHO criteria, but the International Consensus Classification was developed
independently of the WHO. The gene-related major criteria for MPNs are as follows:

PV: "Presence of JAK2 V617F or JAK2 exon 12 mutation"

ET: "JAK2, CALR, or MPL mutation"

PMF: "JAK2, CALR, or MPL mutation or presence of another clonal marker or absence of reactive bone marrow reticulin fibrosis"

For PV, it is recommended to use highly sensitive assays for JAK2 V617F (sensitivity level , <1%); in negative cases, searching for noncanonical or
atypical JAK2 mutations in exons 12 to 15 can be considered. For ET and MPF, it is recommended to use highly sensitive assays for JAK2 V617F
(sensitivity level , <1%) and CALR and MPL (sensitivity level, 1% to 3%); in negative cases, a search for noncanonical JAK2 and MPL mutations can
be considered. Other clonal markers that can be assessed in MPF include mutations associated with myeloid neoplasms (eg, ASXL1, EZH2, IDH1,
IDH2, SF3B1, SRSF2, and TET2 mutations).

National Comprehensive Cancer Network

The National Comprehensive Cancer Network published guidelines (v.1.2023 ) on the workup, diagnosis, and treatment of suspected MPNs.38, For
patients with suspicion of MPNs, the guidelines recommend "molecular testing (blood or bone marrow) for JAK2 V617F mutation; if negative, test for
CALR and MPL mutations (for patients with ET and MF) and JAK2 Exon 12 mutations (for patients with PV) or molecular testing using multigene NGS
[next-generation sequencing] panel that includes JAK2, CALR, and MPL. Once an MPN diagnosis is confirmed, NGS is recommended for mutational
prognostication."

U.S. Preventive Services Task Force Recommendations

Not applicable.
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Medicare National Coverage

There is no national coverage determination. In the absence of a national coverage determination, coverage decisions are left to the discretion of local
Medicare carriers.
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POLICY HISTORY - THIS POLICY WAS APPROVED BY THE FEP® PHARMACY AND MEDICAL POLICY
COMMITTEE ACCORDING TO THE HISTORY BELOW:

Date Action Description
December 2011 New policy  

June 2013 Replace policy References 46, 47, 55, 57 and 58 added. Policy title changed to reflect that MPL is not a tyrosine
kinase. No change to policy statements

June 2014 Replace policy Policy updated with literature review; references 52-56 added. No change in policy statements.
Policy title change

June 2015 Replace policy Policy updated with literature review through January 17, 2015, no references added. Policy
statements unchanged.

September 2017 Replace policy

Policy updated with literature review through April 25, 2017; references 3-7, 15-16, 52, 66, and 73-
78 added. CALR testing added to the policy. Policy revised with updated genetics nomenclature.
Policy statements updated to clarify that JAK2 testing is medically necessary for PV, ET and PMF
and added recommendation for documentation of serum erythropoietin levels prior to JAK2 testing,
MPL testing is medically necessary for ET and PMF; new medical necessity statement added for
CALR testing in ET and PMF. Title changed to "JAK2, MPL, and CALR Testing for Myeloproliferative
Neoplasms‚.

September 2018 Replace policy Policy updated with literature review through May 10, 2018; reference 64 added. Policy statements
unchanged.

December  2019 Replace policy Policy updated with literature review through June 10, 2019; references added. Policy statements
unchanged.

December 2020 Replace policy Policy updated with literature review through June 29, 2020; no references added. Policy
statements unchanged.

December 2021 Replace policy Policy updated with literature review through June 21, 2020; reference added. Policy statements
unchanged.

December 2022 Replace policy Policy updated with literature review through June 13, 2022; no references added. Minor editorial
refinements to policy statements; intent unchanged.

December 2023 Replace policy Policy updated with literature review through June 16, 2023; references added. Minor editorial
refinements to policy statements; intent unchanged.
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