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Primary myelofibrosis

Description 

Primary myelofibrosis is a condition characterized by the buildup of scar tissue (fibrosis) 
in the bone marrow, the tissue that produces blood cells. Because of the fibrosis, the 
bone marrow is unable to make enough normal blood cells. The shortage of blood cells 
causes many of the signs and symptoms of primary myelofibrosis.

Initially, most people with primary myelofibrosis have no signs or symptoms. Eventually, 
fibrosis can lead to a reduction in the number of red blood cells, white blood cells, and 
platelets. A shortage of red blood cells (anemia) often causes extreme tiredness (fatigue)
 or shortness of breath. A loss of white blood cells can lead to an increased number of 
infections, and a reduction of platelets can cause easy bleeding or bruising.

Because blood cell formation (hematopoiesis) in the bone marrow is disrupted, other 
organs such as the spleen or liver may begin to produce blood cells. This process, 
called extramedullary hematopoiesis, often leads to an enlarged spleen (splenomegaly) 
or an enlarged liver (hepatomegaly). People with splenomegaly may feel pain or 
fullness in the abdomen, especially below the ribs on the left side. Other common signs 
and symptoms of primary myelofibrosis include fever, night sweats, and bone pain.

Primary myelofibrosis is most commonly diagnosed in people aged 50 to 80 but can 
occur at any age.

Frequency 

Primary myelofibrosis is a rare condition that affects approximately 1 in 500,000 people 
worldwide.

Causes 

Mutations in the JAK2, MPL, CALR, and TET2 genes are associated with most cases of 
primary myelofibrosis. The JAK2 and MPL genes provide instructions for making 
proteins that promote the growth and division (proliferation) of blood cells. The CALR 
gene provides instructions for making a protein with multiple functions, including 
ensuring the proper folding of newly formed proteins and maintaining the correct levels 
of stored calcium in cells. The TET2 gene provides instructions for making a protein 
whose function is unknown.

https://medlineplus.gov/genetics/gene/jak2/
https://medlineplus.gov/genetics/gene/mpl/
https://medlineplus.gov/genetics/gene/calr/
https://medlineplus.gov/genetics/gene/tet2/
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The proteins produced from the JAK2 and MPL genes are both part of a signaling 
pathway called the JAK/STAT pathway, which transmits chemical signals from outside 
the cell to the cell's nucleus. The protein produced from the MPL gene, called 
thrombopoietin receptor, turns on (activates) the pathway, and the JAK2 protein 
transmits signals after activation. Through the JAK/STAT pathway, these two proteins 
promote the proliferation of blood cells, particularly a type of blood cell known as a 
megakaryocyte.

Mutations in either the JAK2 gene or the MPL gene that are associated with primary 
myelofibrosis lead to overactivation of the JAK/STAT pathway. The abnormal activation 
of JAK/STAT signaling leads to overproduction of abnormal megakaryocytes, and these 
megakaryocytes stimulate another type of cell to release collagen. Collagen is a protein 
that normally provides structural support for the cells in the bone marrow. However, in 
primary myelofibrosis, the excess collagen forms scar tissue in the bone marrow.

Although mutations in the CALR gene and the TET2 gene are relatively common in 
primary myelofibrosis, it is unclear how these mutations are involved in the development 
of the condition.

Some people with primary myelofibrosis do not have a mutation in any of the known 
genes associated with this condition. Researchers are working to identify other genes 
that may be involved in the condition. 

Learn more about the genes associated with Primary myelofibrosis 
 
• CALR 

• IDH1 

• IDH2 

• JAK2 

• MPL 

• TET2 

Inheritance 

This condition is generally not inherited but arises from gene mutations that occur in 
early blood-forming cells after conception. These alterations are called somatic 
mutations.

Other Names for This Condition 
 
• Agnogenic myeloid metaplasia 

• Chronic idiopathic myelofibrosis 

• Idiopathic myelofibrosis 

• Myelofibrosis with myeloid metaplasia 

• Myeloid metaplasia 

https://medlineplus.gov/genetics/gene/calr/
https://medlineplus.gov/genetics/gene/idh1/
https://medlineplus.gov/genetics/gene/idh2/
https://medlineplus.gov/genetics/gene/jak2/
https://medlineplus.gov/genetics/gene/mpl/
https://medlineplus.gov/genetics/gene/tet2/
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Additional Information & Resources 

Genetic Testing Information 
 
• Genetic Testing Registry: Primary myelofibrosis (https://www.ncbi.nlm.nih.gov/gtr/co

nditions/C0001815/) 
 

Genetic and Rare Diseases Information Center 
 
• Primary myelofibrosis (https://rarediseases.info.nih.gov/diseases/8618/index) 

 

Patient Support and Advocacy Resources 
 
• National Organization for Rare Disorders (NORD) (https://rarediseases.org/) 

 

Clinical Trials 
 
• ClinicalTrials.gov (https://clinicaltrials.gov/search?cond=%22Primary myelofibrosis

%22) 
 

Catalog of Genes and Diseases from OMIM 
 
• MYELOFIBROSIS (https://omim.org/entry/254450) 

 

Scientific Articles on PubMed 
 
• PubMed (https://pubmed.ncbi.nlm.nih.gov/?term=%28Primary+Myelofibrosis%5BM

AJR%5D%29+AND+%28primary+myelofibrosis%5BTIAB%5D%29+AND+english%5
Bla%5D+AND+human%5Bmh%5D+AND+%22last+360+days%22%5Bdp%5D) 
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