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INTRODUCTION 

Polycythemia can be defined as an increase in absolute red 

blood cell (RBC) mass in the body.1 This translates to the 

laboratory values as increased hemoglobin levels or 

increased hematocrit levels. The normal hemoglobin 

levels are 12.3-16.4 g/dL for males and 11.0-14.4 g/dL for 

females.2 Similarly, normal hematocrit levels are 40 to 

54% for men and 36 to 48% for women.3  

Polycythemia can be spurious or true. Spurious 

polycythemia is due to volume contraction rather than 

increased absolute RBC mass. This can be seen in cases of 

dehydration. True polycythemia can be divided into 

primary polycythemia or secondary polycythemia based 

on serum erythropoietin (EPO) levels and underlying 

cause. Primary polycythemia has decreased EPO levels. It 

is caused by uncontrolled RBC production in the bone 

marrow due to dysfunction. The most common cause of 

primary polycythemia is PV. PV is a myeloproliferative 

neoplastic disorder that causes uncontrolled RBC 

production with a concurrent stimulation of myeloid and 

megakaryocytic lineages, leading to increased white blood 

cell and platelet production.4 The most common 

pathophysiology causing PV is a mutation in JAK2 gene.5 

A valine to phenylalanine substitution at position 617 of 

the JAK2 gene results in active cytokine receptors, and this 

mutation is observed in over 95% of patients with PV.6  

The excessive RBC production leads to complications due 

to hyperviscosity, which leads to impaired oxygen 

delivery. Additionally, hyperviscosity leads to increased 

complications due to thrombus formation. Some 

presentations include pulmonary embolism, stroke, arterial 
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ABSTRACT 

 

Polycythemia vera (PV) is a myeloproliferative disorder characterized by rapid proliferation of red blood cells. It may 

present with symptoms of hyper viscosity. Complication of thrombosis is well recognized, but its rapid progress and 

coexistence of involvement of various organ sites simultaneously are not seen as often. We present a case of a 40-year-

old female who was incidentally diagnosed with PV due to her presentation with extrahepatic portal venous obstruction 

(EHPVO). Her elevated platelet count prompted a bone marrow biopsy, leading to the finding of Janus kinase-2 (JAK2)-

positive PV. Her condition rapidly progressed to decompensated chronic liver disease, likely triggered by the portal 

hypertension due to EHPVO. This was further complicated by her PV progressing to myelofibrosis, a rare complication 

of PV. This progression typically occurs after 10-15 years of diagnosis, but in this case, it was seen within 3 years, 

demonstrating the rapid course of her disease. This case is noteworthy for how differently PV can present. It highlights 

the importance of investigating patients for underlying blood malignancies when they present with clots without any 

identifiable cause. It also sheds light on how fast this disease can progress and shows the importance of early diagnosis 

and appropriate management to prevent several complications associated. 
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thrombosis, splanchnic vein thrombosis, deep vein 

thrombosis, and Budd-Chiari syndrome (BCS). BCS is a 

rare and challenging complication. It is caused by the 

obstruction of venous outflow system.7 Myeloproliferative 

disorders are the leading cause of BCS.8 Another rare and 

challenging complication of PV is myelofibrosis.  

Myelofibrosis is another myeloproliferative neoplasm 

associated with JAK2, CALR, or MPL mutation.9 The risk 

of progression of PV to myelofibrosis is 4.9% and 9.4% at 

10 and 15 years from diagnosis, respectively.10 It has been 

hypothesized that myelofibrosis is due to the replacement 

of blood-forming cells with reticulin fibres caused by 

JAK-STAT-induced inflammation and acquired mutation 

in hemopoietic stem cells.11  

CASE REPORT 

A 40-year-old female presented to the hospital in March 

2019 with abdominal pain and diarrhea. The patient was 

vitally stable. On physical examination, an abdominal 

lump/swelling was palpated in the left upper quadrant that 

crossed midline. To further investigate, an 

ultrasonography (USG) was done, which showed massive 

splenomegaly. Additionally, to find the root cause of the 

massive splenomegaly, a Doppler was performed, which 

showed absent flow in the splenic vein, alluding to a 

splenic vein thrombosis. Thus, EPVO was diagnosed.  

Since this was a case of unprovoked EPVO, further tests 

were conducted to find the root cause, which included 

complete blood count (CBC) and coagulation profile. Her 

coagulation profile was normal, but her CBC revealed a 

high platelet count of 6,33,000. For further investigation, 

a bone marrow (BM) biopsy was conducted, which 

showed “Mildly hypercellular marrow with panmyeloid 

hyperplasia consistent with CMPD-PV”. This led to a 

diagnosis of PV. A cytogenetic study was conducted to 

delineate the cause, which revealed a JAK2 V617F 

mutation. Her final diagnosis is EHPVO with PV. To 

manage the thrombocytosis, she was started on 500 mg 

hydroxyurea (HU) once daily.  

Post diagnosis, she had multiple hospitalisations for 

hemoptysis, which was caused by esophageal varices. 

These varices resulted from the elevated portal pressure 

due to the EPVO. She underwent multiple esophagoscopy 

and banding procedures to manage these varices from 

2019 to 2020. 

In 2021, the patient had complaints of abdominal pain, 

distention, nausea, and vomiting for 10 days. Further 

investigation with FibroScan revealed the development of 

liver cirrhosis due to persistently elevated portal vein 

pressure. In May of 2022, a Fibroscan was done to confirm 

the diagnosis of decompensated chronic liver disease 

(DCLD).  

Since the diagnosis of PV, she has been required to do 

regular blood counts as part of her follow-up. During a 

follow-up in 2023, her hemoglobin was reported to be 7.8. 

This led to a subsequent bone marrow biopsy, which 

showed transformation from PV to Secondary 

Myelofibrosis. Ever since then, the patient has been 

transfusion dependent and has had multiple episodes of 

blood transfusions in the last 2 years. 

DISCUSSION 

Our case demonstrates a highly complex presentation of 

PV complicated by EHPVO, subsequent liver cirrhosis, 

and eventual progression to myelofibrosis. 

Studies show that 40% of patients with non-cirrhotic non-

solid tumor-associated splanchnic vein thrombosis have an 

underlying myeloproliferative neoplasm. In our case, the 

first manifestation was splanchnic vein thrombosis, 

causing splenomegaly. Here, the consequent presentation 

of splenomegaly and thrombocytosis prompted the need 

for a bone marrow biopsy, which confirmed PV with a 

JAK2 V617F mutation.  

Classically, PV presents with symptoms of hyperviscosity, 

elevated hemoglobin and hematocrit, plethora, pruritus 

after coming in contact with hot water, and weight loss. 

Our patient, on the other hand, had no such presenting 

symptoms. This unique presentation makes the diagnosis 

challenging.  

Following diagnosis, the patient developed portal 

hypertension, possibly due to EHPVO, which manifested 

as recurrent hemoptysis due to bleeding esophageal 

varices. This was treated by repeated endoscopic band 

ligations. She progressed to have decompensated chronic 

liver disease in an unusually short period of 3 years.12 

Another interesting feature of our case was the 

transformation of PV to myelofibrosis in a short time 

period. The progression of polycythemia to myelofibrosis 

in a period of 3 years does not have the presence of 

supporting literature, and is less than 10% in a period of 

less than 10 years.13 This accelerated evolution suggests an 

aggressive disease phenotype and highlights the 

heterogeneity in PV progression. 

CONCLUSION 

This case underscores the coexistence of two rare 

complications of PV, EHPVO with portal hypertension 

and early progression to myelofibrosis. Both occurred at a 

much faster rate than typically described in the literature. 

It emphasizes the importance of maintaining a high index 

of suspicion for atypical presentations of PV and 

recognizing complications early to optimize patient 

outcomes.  
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