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Introduction Clinical Course Discussion
Primary Myelofibrosis (PMF) is classified as a myeloproliferative neoplasm 
(MPN). MPNs are defined as a clonal proliferation of myeloid cells with 
variable maturity and hematopoietic potential. The etiology of PMF is 
unknown, but like other MPNs, it is hypothesized to arise from one or multiple 
somatic mutations in a pluripotent hematopoietic progenitor cell. The 
hallmark clinical feature of PMF is splenomegaly which is present in 75-80% of 
patients. The most commonly encountered mutations in PMF are JAK2, CALR, 
and MPL. Only 8-10% of PMF cases are called ‘triple-negative,’ meaning they 
lack all three of these mutations.

Case Presentation
An 88-year-old male presented to the hospital with progressive dyspnea on 
exertion and fatigue. Physical exam was remarkable for absence of 
hepatosplenomegaly. 
                                

Peripheral Blood Smear

• Splenomegaly is the hallmark of PMF, present in 75-80% of 
cases. The absence of splenomegaly should not exclude the 
disease.

• Current understanding is that mutations in JAK2, CALR, and 
MPL are the driver mutations for PMF, while other 
mutations simply enhance the progression of the disease.

• This case demonstrates driver mutations are not necessary 
for the development of PMF. This patients' mutations were 
sufficient for the development of the disease. 

• Median overall survival for a patient with triple-negative 
PMF is 2.3 years. This triad of mutations demonstrated a 
very poor prognosis.

• Consider diagnosis of PMF in differential diagnosis even 
with absence of hallmark features including splenomegaly 
and common driver mutations.

The Patient was diagnosed 1 month prior to admission

10-day Hospital admission 

• Bone marrow biopsy demonstrated 
hypercellular marrow with atypical 
megakaryocytes and increased 
fibrosis.

• Genomic Analysis revealed 
mutations in ETV6, SETBP1, SRSF2 
with no mutations in JAK2, CALR, or 
MPL.

• Ultrasound of Abdomen showed 
hepatomegaly (20.7 cm) and a 
normal spleen (12.2 cm).

Figure 1 (left) and 2. 
Peripheral smear revealed 
erythroblastosis (green 
arrow – promyelocyte), 
teardrop poikilocytosis 
(red arrow), immature 
RBCs (blue arrow), and 
nucleated RBCs (yellow 
arrow).  

• The patient received 4 total 
blood transfusions (red arrows 
in Figure 3). 

• On Day 4 of hospitalization the 
patient transitioned to comfort 
care (black arrow in figure 3).

• The patient passed on Day 10 
of admission. Figure 3. 

Cell Biology of Mutations

ETV6 (transcription factor)
• Mutated ETV6 forms a chimeric protein that constitutively activates STAT5 and leads to cell to become 

tumorigenic.

STEPB1 (oncogene)
• Normally functions in apoptotic, transcription, and nucleosome assembly roles. 
• Mutation results in proto-oncogene, promoting progression to dysregulated cell reproduction. 

SRSF2 (spliceosome-encoding gene)
• Mutation leads to dysfunctional spliceosome that performs defective alternative splicing within the 

cell.

Like the common driver 
mutations, this patients’ 
mutations lead to dysregulated 
downstream signaling and loss 
of autoregulation of cell cycle


