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MEDICAL POLICY                    
Medical Policy Title JAK2, MPL, and CALR Testing for Myeloproliferative 

Neoplasms 
Policy Number  2.02.53 
Current Effective Date September 16, 2025 
Next Review Date May 2026 

Our medical policies are based on the assessment of evidence based, peer-reviewed literature, and 
professional guidelines. Eligibility for reimbursement is based upon the benefits set forth in the 
member’s subscriber contract. (Link to Product Disclaimer) 

POLICY STATEMENT(S) 

Myelofibrosis (MF) and Essential Thrombocythemia (ET) 
I. Molecular testing for suspicion of myelofibrosis (MF) or Essential Thrombocythemia (ET) is 

considered medically necessary when ALL of the following criteria are met: 
A. Test is completed on blood or bone marrow; 
B. Patient presents with clinical, laboratory, or pathologic findings suggesting MF or ET; 
C. After evaluation for secondary causes; 
D. For ANY of the following molecular mutations: 

1. Janus kinase 2 (JAK2); 
2. Myeloproliferative Leukemia (MPL); or 
3. Calreticulin (CALR);  

Polycythemia Vera (PV) 
II. Molecular testing for suspicion of PV is considered medically necessary when ALL of the 

following criteria are met:  
A. Test is completed on blood or bone marrow; 
B. Patient is presenting with clinical, laboratory, or pathologic findings suggesting PV; 
C. Evaluation for secondary causes have been completed;  
D. Test is for molecular mutations JAK2. 

III. JAK2, MPL, and CALR testing is considered investigational in all other circumstances including, 
but not limited to, the following situations: 
A. Diagnosis of nonclassic forms of myeloproliferative neoplasms (MPNs); 
B. Molecular phenotyping of patients with MPNs. 

Panel Testing 
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IV. Broad molecular panel testing has not been medically proven to be effective and, therefore, is 
considered investigational. 

RELATED POLICIES 

Corporate Medical Policy 
11.01.03 Experimental or Investigational Services 

POLICY GUIDELINE(S) 

I. The Health Plan and its employees adhere to all State and Federal laws concerning the 
confidentiality of genetic testing and the results of genetic testing. All records, findings and 
results of any genetic test performed on any person shall be deemed confidential and shall not 
be disclosed without the written informed consent of the person to whom such genetic test 
relates. This information shall not be released to any person or organization not specifically 
authorized by the individual subject of the test or in compliance with applicable law. 

II. Genetic testing is appropriate only when performed by a qualified laboratory certified under the 
Clinical Laboratory Improvement Amendments of 1988 (CLIA) and offered in a setting with 
adequately trained health care professionals who are qualified to provide appropriate pre- and 
post-test counseling. 

III. Genetic testing is contract dependent. Coverage only applies to members with a valid contract; 
coverage is not provided for family members without a valid contract. 

IV. Patients suspected to have polycythemia vera (PV) should first be tested for JAK2 V617F. If the 
testing is negative, further testing to detect other JAK2 tyrosine kinase variants (e.g., in exon 12) 
is warranted. 

V. Patients suspected to have essential thrombocythemia (ET) or primary myelofibrosis (PMF) 
should first be tested for JAK2 V617F mutation. If testing is negative, further testing to detect 
MPL and CALR variants is warranted. 

VI. 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. 

VII. It is recommended by NCCN to use highly sensitive assays for JAK2 V617F (sensitivity level 
<1%) and CALR and MPL (sensitivity level 1%–3%) in negative cases, consider searching for 
non-standard or atypical JAK2 mutations. 

VIII. Multigene NGS may be useful to establish clonality in selected circumstances (e.g., triple-
negative non-mutated JAK2, MPL, and CALR) and to detect high-molecular-risk mutations 
associated with myeloid neoplasms (e.g., ASXL1, EZH2, IDH1, IDH2, SF3B1, SRSF2, and TET2 
mutations). 

DESCRIPTION 
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Myeloproliferative Neoplasms (MPNs) 
MPNs are hematologic malignancies classified as myeloid vs lymphoid and then further subdivided 
into acute and chronic. Myeloproliferative neoplasms are a subsect of chronic myeloid disorders that 
usually exhibit terminal expansion in the peripheral blood as opposed to the bone marrow. MPNs 
cause thrombocytosis and erythrocytosis in the peripheral blood. The four main types of MPNs are PV 
(Polycythemia Vera), ET (Essential Thrombocythemia), PMF (primary myelofibrosis), and CML 
(chronic myeloid leukemia). 
MPN, unclassifiable is an appropriate diagnosis for cases presenting with clinical, morphologic, and 
molecular features that prevent a clear diagnosis of a specific MPN subtype. In addition, this category 
is appropriate for patients presenting in very early phase disease in which the required diagnostic 
features are not yet fully developed and relevant diagnostic thresholds not met (Arber, 2022). 
Janus Kinase 2 (JAK2)  
JAK2 tyrosine kinase protein is part of the JAK/signal transduction pathway and activators of 
transcript (STAT) proteins that are important for the controlled production of blood cells from 
hematopoietic cells. Mutation of JAK2 causes an always on mutation that leads to cell proliferation 
myeloid cells. This leads to a subsequent uncontrolled cell proliferation in hematocrit, red blood cells, 
and platelets, and subsequent decrease in erythropoietin level. Somatic (acquired) variants in the 
JAK2 gene are found in patients with MPNs such as PV, ET, and PMF. There are two JAK2 variants 
associated with MPN disorders, the JAK2 V617F variant and JAK2 Exon 12 Variants (4 different 
variants). The JAK2 V617F gene is found in 95% of patients with PV, 60% to 65% of patients with 
ET, and 60 to 65% of patients with PMF. JAK2 exon 12 variants are also found in 5% of PV cases.  
Myeloproliferative Leukemia (MPL) 
The MPL gene, located on chromosome 1, contains the genetic code for making the thrombopoietin 
receptor, a cell surface protein, which stimulates the JAK/STAT signal transduction pathway. The 
thrombopoietin receptor is critical for the cell growth and division of megakaryocytes, which produce 
platelets involved in blood clotting. Somatic variants in the MPL gene are associated with ET and 
PMF.  
Calreticulin (CALR) 
The CALR (gene, located on chromosome 19, contains the genetic code for making the calreticulin 
protein, a multifunctional protein located in the endoplasmic reticulum, cytoplasm, and cell surface. 
The calreticulin protein is thought to play a role in cell growth and division and regulation of gene 
activity. Somatic variants in the CALR gene are associated with ET and PMF. 
The International Consensus Classification (ICC) and World Health Organization (WHO) Diagnostic 
Criteria for: 

Polycythemia Vera 

Major criteria 
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1. Elevated hemoglobin concentration or elevated hematocrit or increased red blood cell mass. 
2. Bone marrow biopsy showing age-adjusted hypercellularity with trilineage proliferation 

(panmyelosis), including prominent erythroid, granulocytic, and increase in pleomorphic, 
mature megakaryocytes without atypia. 

3. Presence of JAK2 V617F or JAK2 exon 12 mutation. 
Minor criteria 
1. Subnormal serum erythropoietin level. 

The diagnosis of PV requires either all three (3) major criteria or the first two (2) major criteria plus 
the minor criterion. 

 
Primary Myelofibrosis 

Major criteria 
1. Bone marrow biopsy showing megakaryocytic proliferation and atypia, bone marrow fibrosis 

grade ˂2, increased age-adjusted bone marrow cellularity, granulocytic proliferation, and 
(often) decreased. erythropoiesis 

2. JAK2, CALR, or MPL mutation or presence of another clonal marker or absence of reactive 
bone marrow reticulin fibrosis. 

3. Diagnostic criteria for BCR: ABL1-positive CML, PV, ET, Myelodysplastic syndromes, or other 
myeloid neoplasms are not met. 

Minor criteria 
1. Anemia not attributed to a comorbid condition. 
2. Leukocytosis ≥11 x 109/L. 
3. Palpable splenomegaly. 
4. Lactate Dehydrogenase (LDH) level above the above reference range. 

The diagnosis of pre-PMF or overt PMF requires all three (3) major criteria and at least one (1) 
minor criterion confirmed in two (2) consecutive determinations. 

 
Essential Thrombocythemia 

Major criteria 
1. Platelet count ≥450 × 109/L. 
2. Bone marrow biopsy showing proliferation mainly of the megakaryocytic lineage, with 

increased numbers of enlarged, mature megakaryocytes with hyperlobulated staghorn-like 
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nuclei, infrequently dense clusters; no significant increase or left shift in neutrophil 
granulopoiesis or erythropoiesis; no relevant bone marrow fibrosis. 

3. Diagnostic criteria for BCR: ABL1-positive CML, PV, PMF, or other myeloid neoplasms are not 
met. 

4. JAK2, CALR, or MPL mutation. 
Minor criteria 
1. Presence of a clonal marker or absence of evidence of reactive thrombocytosis 

The diagnosis of ET requires either all major criteria or the first three (3) major criteria plus the 
minor criteria. 

 
SUPPORTIVE LITERATURE 

Soderquist et al. (2024) evaluated ordering practices, prior authorization requirements, clinical 
impact, and reimbursement outcomes from 477 individuals with known or suspected myeloid 
malignancies that underwent testing with either a 50-gene myeloid next generation sequencing 
(NGS) panel or a 15-gene myeloproliferative neoplasm subpanel. The results determined that 98% 
(496/505) of all test outcomes afforded helpful clinical data; 89% of results either led to a diagnosis 
or clarified a potential diagnosis, 94% provided information regarding possible prognoses, and 19% 
detected a potential therapeutic target. The study results show that use of a broad NGS panel 
significantly improves diagnostic and prognostic yield when compared to limited testing of Individual 
genes such as JAK2, CALR, and MPL and add to the existing evidence supporting the broad clinical 
usefulness of NGS tests in individuals with myeloid neoplasia.  
Grinfeld et al. (2018) conducted a multicenter study. They sequenced coding exons from 69 myeloid 
cancer genes in 2035 individuals with MPN. From those individuals they developed a genomic 
classifier for MPNs and multistage prognostic models to predict individual outcomes. Results showed 
that 33 genes carried a driver mutation in less than 4 individuals, with JAK2, CALR, or MPL as the 
only abnormality detected in 45% individuals. Volumes of driver mutations increased in parallel with 
age and advancement of disease. Demographic variables, germline polymorphisms, and driver 
mutations independently predicted disease and eight genomic subgroups with distinct clinical 
phenotypes were defined. Ultimately, prognostic models which could generate tailored prediction of 
clinical outcomes in individuals with chronic-phase myeloproliferative neoplasms and myelofibrosis 
were created. They predicted/observed outcomes correlated in internal cross-validation of a training 
group and an independent external group. The conclusion was that characterization may enable 
personalized prediction of outcomes and better support individuals diagnosed with myeloproliferative 
neoplasms. 

PROFESSIONAL GUIDELINE(S) 

National Comprehensive Cancer Network (NCCN) Version 2.2024 for Myeloproliferative Neoplasms 
NCCN follows the recommendations of the WHO and The ICC of Myeloid Neoplasm and Acute 
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Leukemias. 
Molecular testing (blood or bone marrow) for JAK2 V617F mutation; if negative, test for CALR and 
MPL mutations (for patients with essential thrombocythemia [ET] and myelofibrosis [MF]) and JAK2 
exon 12 mutations (for patients with polycythemia vera [PV]); or molecular testing using multigene 
NGS panel that includes JAK2, CALR, and MPL. Prognostic models incorporating other mutations have 
been proposed to identify patients with MF as well as PV and ET to better estimate overall survival 
(OS), MF-free survival (PV and ET), and rates of leukemic transformation. NGS may be useful to 
establish clonality in selected circumstances (e.g., triple-negative non-mutated JAK2, MPL, and 
CALR). 
WHO Haematolymphoid Tumours 2022 5th edition  
In individuals with suspected MPN, a positive genetic test for JAK2 satisfies a major criterion the 
WHO 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; however, ruxolitinib is classified 
as second-line therapy. The evidence is sufficient to determine that the technology results in a 
meaningful improvement in the net health outcome.  
In individuals with suspected MPN, a positive genetic test for CALR or MPL satisfies a major criterion 
for the ICC (2022) and the 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 
or 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 MPL or 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. 
Major diagnostic criteria for the diagnosis of PV include elevated hemoglobin concentration and/or 
hematocrit, accompanied by trilineage hyperplasia (panmyelosis), with pleomorphic mature 
megakaryocytes in the bone marrow, and NM_004972: JAK2 p.V617F or JAK2 exon 12 mutations. As 
the determination of increased red cell mass with Cr-labeled red cells has become uncommon in 
routine clinical practice, it has been removed as a diagnostic criterion. 
While JAK2, CALR, and MPL mutations are considered driver events, mutations in other genes – 
particularly TET2, ASXL1, and DNMT3A–are found in over half of patients with MPN. Mutations 
affecting splicing regulators (SRSF2, SF3B1, U2AF1, ZRSR2) and other regulators of chromatin 
structure, epigenetic functions and cellular signaling (e.g., EZH2, IDH1, IDH2, CBL, KRAS, NRAS, 
STAG2, TP53) are less common. These additional mutations are more frequent in Primary 
myelofibrosis (PMF) and advanced disease compared to PV and ET, and some are known to correlate 
with a poorer prognostic risk (e.g., EZH2, IDH1, IDH2, SRSF2, U2AF1, and ASXL1 mutations in PMF). 
The ICC of Myeloid Neoplasm and Acute Leukemias 2022  
Accurate identification of MPN-associated driver mutations, JAK2 V617F, JAK2 exon 12, MPL 
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W515L/K, and calreticulin (CALR) by highly sensitive single target (quantitative reverse transcriptase-
polymerase chain reaction [RT-qPCR], digital droplet PCR [ddPCR]) or multitarget panel/NGS assays 
with a minimal sensitivity of variant allele frequency (VAF) 1%, is important to support a diagnosis of 
PV, ET, or PMF and to separate wild-type or triple-negative cases. In triple-negative cases, the search 
for noncanonical JAK2 and MPL mutations (the latter for suspected ET and PMF) is encouraged, 
whereas a JAK2 V617F VAF of <1% should prompt the search for coexisting standard CALR (and 
MPL) mutations. In PV, high VAF for JAK2 V617F is associated with older age, higher hemoglobin 
level, leukocytosis, and lower platelet count. JAK2 exon 12 mutated cases are prognostically similar to 
JAK2 V617F mutated cases, although they may occur at a younger age. Because a proportion of 
these cases may be characterized by isolated erythrocytosis associated with erythroid preponderance 
in the BM, the diagnostic criterion of panmyelosis may not be applicable to this patient subset (Arber, 
2022). 

REGULATORY STATUS 

Not Applicable  

CODE(S) 
• Codes may not be covered under all circumstances. 
• Code list may not be all inclusive (AMA and CMS code updates may occur more frequently than 

policy updates). 
• (E/I)=Experimental/Investigational 
• (NMN)=Not medically necessary/appropriate 

CPT Codes 

Code Description 
81219 CALR (calreticulin) (e.g., myeloproliferative disorders), gene analysis, common 

variants in exon 9 

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

81279 JAK2 (Janus kinase 2) (e.g., myeloproliferative disorder) targeted sequence 
analysis (e.g., exons 12 and 13) 

81338 MPL (MPL proto-oncogene, thrombopoietin receptor) (e.g., myeloproliferative 
disorder) gene analysis; common variants (e.g., W515A, W515K, W515L, W515R) 

81339 MPL (MPL proto-oncogene, thrombopoietin receptor) (e.g., myeloproliferative 
disorder) gene analysis; sequence analysis, exon 10 

81450 (E/I) Hematolymphoid neoplasm or disorder, genomic sequence analysis panel, 5-50 
genes, interrogation for sequence variants, and copy number variants or 
rearrangements, or isoform expression or mRNA expression levels, if performed; 
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Code Description 
DNA analysis or combined DNA and RNA analysis 

81451 (E/I) Hematolymphoid neoplasm or disorder, genomic sequence analysis panel, 5-50 
genes, interrogation for sequence variants, and copy number variants or 
rearrangements, or isoform expression or mRNA expression levels, if performed; 
RNA analysis 

81455 (E/I) Solid organ or hematolymphoid neoplasm or disorder, 51 or greater genes, 
genomic sequence analysis panel, interrogation for sequence variants and copy 
number variants or rearrangements, or isoform expression or mRNA expression 
levels, if performed; DNA analysis or combined DNA and RNA analysis 

81456 (E/I) Solid organ or hematolymphoid neoplasm or disorder, 51 or greater genes, 
genomic sequence analysis panel, interrogation for sequence variants and copy 
number variants or rearrangements, or isoform expression or mRNA expression 
levels, if performed; RNA analysis 

0017U Oncology (hematolymphoid neoplasia), JAK2 mutation, DNA, PCR amplification of 
exons 12-14 and sequence analysis, blood or bone marrow, report of JAK2 
mutation not detected or detected (JAK2 Mutation, University of Iowa, Department 
of Pathology) 

0027U JAK2 (Janus kinase 2) (e.g., myeloproliferative disorder) gene analysis, targeted 
sequence analysis exons 12-15 (JAK2 Exons 12 to 15 Sequencing, Mayo Clinic, 
Mayo Clinic) 

0592U (E/I) Oncology (hematolymphoid neoplasms), DNA, targeted genomic sequence of 417 
genes, interrogation for gene fusions, translocations, rearrangements, utilizing 
formalin-fixed paraffin- embedded (FFPE) tumor tissue, results report clinically 
significant variant(s) (Effective 10/01/25) 

Copyright © 2025 American Medical Association, Chicago, IL 
HCPCS Codes 

Code Description 
No Codes  

ICD10 Codes 

Code Description 
C96.2 Malignant mast cell tumors 
C92.10-
C92.12 

Chronic myeloid leukemia code range 
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Code Description 
D45 Polycythemia vera 
D47.3 Essential (hemorrhagic) thrombocythemia 
D47.4 Osteomyelofibrosis 
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PRODUCT DISCLAIMER 

• Services are contract dependent; if a product does not cover a service, medical policy criteria do 
not apply.  

• If a commercial product (including an Essential Plan or Child Health Plus product) covers a 
specific service, medical policy criteria apply to the benefit.  

• If a Medicaid product covers a specific service, and there are no New York State Medicaid 
guidelines (eMedNY) criteria, medical policy criteria apply to the benefit.  

• If a Medicare product (including Medicare HMO-Dual Special Needs Program (DSNP) product) 
covers a specific service, and there is no national or local Medicare coverage decision for the 
service, medical policy criteria apply to the benefit.  

• If a Medicare HMO-Dual Special Needs Program (DSNP) product DOES NOT cover a specific 
service, please refer to the Medicaid Product coverage line. 

POLICY HISTORY/REVISION 
Committee Approval Dates 

06/17/21, 04/21/22, 03/23/23, 03/21/24, 05/22/25 

https://www.cms.gov/medicare-coverage-database/view/lcd.aspx?LCDId=35000&DocID=L35000
https://www.cms.gov/medicare-coverage-database/view/article.aspx?articleId=56199&ver=110
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Date  Summary of Changes 

05/22/25 • Annual review. Policy statement added for broad molecular panels considered 
investigational. 

01/01/25 • Summary of changes tracking implemented. 

06/17/21 • Original effective date 
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	DESCRIPTION

	I. Molecular testing for suspicion of myelofibrosis (MF) or Essential Thrombocythemia (ET) is considered medically necessary when ALL of the following criteria are met:
	A. Test is completed on blood or bone marrow;
	B. Patient presents with clinical, laboratory, or pathologic findings suggesting MF or ET;
	C. After evaluation for secondary causes;
	D. For ANY of the following molecular mutations:
	1. Janus kinase 2 (JAK2);
	2. Myeloproliferative Leukemia (MPL); or
	3. Calreticulin (CALR);
	Polycythemia Vera (PV)


	II. Molecular testing for suspicion of PV is considered medically necessary when ALL of the following criteria are met:
	A. Test is completed on blood or bone marrow;
	B. Patient is presenting with clinical, laboratory, or pathologic findings suggesting PV;
	C. Evaluation for secondary causes have been completed;
	D. Test is for molecular mutations JAK2.

	III. JAK2, MPL, and CALR testing is considered investigational in all other circumstances including, but not limited to, the following situations:
	A. Diagnosis of nonclassic forms of myeloproliferative neoplasms (MPNs);
	B. Molecular phenotyping of patients with MPNs.
	Panel Testing

	IV. Broad molecular panel testing has not been medically proven to be effective and, therefore, is considered investigational.
	I. The Health Plan and its employees adhere to all State and Federal laws concerning the confidentiality of genetic testing and the results of genetic testing. All records, findings and results of any genetic test performed on any person shall be deem...
	II. Genetic testing is appropriate only when performed by a qualified laboratory certified under the Clinical Laboratory Improvement Amendments of 1988 (CLIA) and offered in a setting with adequately trained health care professionals who are qualified...
	III. Genetic testing is contract dependent. Coverage only applies to members with a valid contract; coverage is not provided for family members without a valid contract.
	IV. Patients suspected to have polycythemia vera (PV) should first be tested for JAK2 V617F. If the testing is negative, further testing to detect other JAK2 tyrosine kinase variants (e.g., in exon 12) is warranted.
	V. Patients suspected to have essential thrombocythemia (ET) or primary myelofibrosis (PMF) should first be tested for JAK2 V617F mutation. If testing is negative, further testing to detect MPL and CALR variants is warranted.
	VI. 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.
	VII. It is recommended by NCCN to use highly sensitive assays for JAK2 V617F (sensitivity level <1%) and CALR and MPL (sensitivity level 1%–3%) in negative cases, consider searching for non-standard or atypical JAK2 mutations.
	VIII. Multigene NGS may be useful to establish clonality in selected circumstances (e.g., triple-negative non-mutated JAK2, MPL, and CALR) and to detect high-molecular-risk mutations associated with myeloid neoplasms (e.g., ASXL1, EZH2, IDH1, IDH2, SF...
	1. Elevated hemoglobin concentration or elevated hematocrit or increased red blood cell mass.
	2. Bone marrow biopsy showing age-adjusted hypercellularity with trilineage proliferation (panmyelosis), including prominent erythroid, granulocytic, and increase in pleomorphic, mature megakaryocytes without atypia.
	3. Presence of JAK2 V617F or JAK2 exon 12 mutation.
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