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Case Report 
 
A 75-year-old female with history of hypertension and poly-
cythemia vera was evaluated for recurrent right leg pain and 
swelling. She was found to have right leg deep vein thrombosis 
(DVT). The patient had history of prior right leg DVT several 
years ago, thought to be provoked by immobilization after 
surgery. She was adequately treated for 6 months with 
resolution of the clot on repeat ultrasound.   The patient did not 
smoke, take hormone therapy or have any known history of 
malignancies. This time, there were no provoking factors, such 
as prolonged immobility or recent surgery. Hypercoagulable 
workup and age-appropriate cancer screening remained 
negative. Her polycythemia vera had been managed closely by 
her hematologist, with monthly blood count monitoring and 
phlebotomy as needed to keep her hematocrit less than 45. 
Further questioning revealed that although she was supposed to 
take hydroxyurea regularly, she had not been compliant for the 
last few months due to difficulty getting this medication filled. 
She was anticoagulated appropriately for her DVT and was 
advised to continue long-term anticoagulation given her 
recurrent history and risk. She also continued phlebotomy 
therapy and was advised to remain compliant with hydroxyurea. 
Since then, she has not had further recurrence of any thrombotic 
events.  
 
This case illustrates an example of polycythemia increasing the 
risk for thrombosis. The background, risks, prevention and 
management will be reviewed and discussed to evaluate the 
recommended treatment options for this category of conditions. 
 
Discussion 
 
Essential thrombocythemia and polycythemia vera are chronic 
myeloproliferative disorders characterized by proliferation of 
blood precursors, causing increased production of erythrocytes, 
leukocytes and platelets.1 This can increase viscosity and 
microcirculatory disturbances, leading to increased risk for 
arterial and venous thromboembolism.2 An estimated 30-50% 
of patients with polycythemia vera have some form of throm-
botic complications, which correlates with higher vascular 
mortality.3 
 
The presence of the Janus Kinase 2 (JAK2) gene mutation can 
increase thrombotic phenomenon and complications. Patients 
with the mutation generally present with higher erythrocytes 
and leukocytes and bone marrow hypercellularity.4 Also, those 
with the mutation have higher expression of surface tissue  

 
 
factor and fibrinogen with a tendency to form higher leukocyte-
platelet aggregates. Myelosuppressive drugs such as hydroxy-
urea, are advised to help to reduce thrombotic events.5 
Additionally, certain hematologic variables and lifestyle habits 
can increase thrombotic risk with risk significantly increased by 
smoking and with leukocytosis over 15.6 
 
A retrospective multicenter cohort study looked at patients with 
polycythemia and prior arterial or venous thrombosis.7 

Thrombosis occurred from cerebrovascular disease, acute 
coronary syndrome, peripheral arterial thrombosis and venous 
thromboembolism. The study concluded that cytoreductive 
agents protected against recurrent thrombosis, especially in 
those after acute coronary syndrome. Oral anticoagulants were 
advised after venous thromboembolism and antiplatelet agents 
after cerebrovascular disease for further protective effects.7 
 
Another multicenter prospective study evaluated over 1600 
patients from 12 countries, looking at various outcomes: 
survival, rate of cardiovascular death and thrombosis, and rate 
of leukemia and myelodysplasia. Age older than 65 years and a 
prior history of thrombosis were positive predictors for 
cardiovascular events. Antiplatelet and cytoreductive agents 
reduced the risk. Older age correlated with higher risk for 
leukemia and longer duration of the disease was associated with 
higher risk for myelodysplasia.3 
 
Regarding treatment, therapeutic and preventive strategies have 
improved outcomes and survival. Treatment modalities are 
aimed at reducing the risk of thrombotic events as well as 
treating existing complications. For venous thrombosis in 
polycythemia, treatment is similar to other cases of thrombosis, 
but with careful attention to primary and secondary prevention. 
Therapy agents may include aspirin, phlebotomy, and cyto-
reductive medications such as hydroxyurea, as well oral anti-
coagulation for cases of known thrombosis. 
 
A primary goal of therapy in polycythemia is to prevent 
thrombotic events while avoiding hemorrhagic complications. 
Patients should be risk stratified based on their risk for 
thrombosis.8 Low risk patients include those less than 60 years 
old who have had no thrombosis, no cardiovascular risk factors, 
and whose platelets are < 1,500 x 10(9)/L.  These individuals 
can be continued on phlebotomy alone or phlebotomy with low 
dose aspirin, unless contraindicated by bleeding or gastric side 
effects. One study showed that low aspirin dose helped to 



  
 
reduce risk of fatal thrombotic events and mortality, although 
the reduction was not statistically significant. The study also did 
not find any increased risk in major bleeding with low dose 
aspirin therapy.9 Intermediate risk patients are those less than 
60 years old, with no prior thrombosis history, but have platelet 
counts >1,500 x 10(9)/L, or with cardiovascular risk factors. 
Treatment includes addressing the cardiovascular risk factors, 
along with phlebotomy or with IFN-alpha. High risk patients 
include those who are over 60 years old with a prior history of 
thrombosis. Treatment should include phlebotomy to keep 
hematocrit <45%, and cytoreductive therapy with hydroxyurea. 
If patients are intolerant or refractory to hydroxyurea, IFN-
alpha can be used as the second-line drug. In addition, oral 
anticoagulation should be initiated if there is current or recur-
rent thrombosis. It is important to balance the thrombotic risk 
with the hemorrhagic risk with certain treatments. Moreover, 
due to the common link between JAK mutations and 
myeloproliferative disorders, recent advancements in treatment 
include JAK inhibitors. The JAK2 inhibitor ruxolitinib has been 
approved for those who have failed treatment with 
hydroxyurea.10 

 
Conclusion 
 
Polycythemia vera and essential thrombocythemia are 
myeloproliferative neoplasms that generally follow an indolent 
course. However, thromboses are complications of polycy-
themia and constitute the major cause of morbidity and 
mortality. Prior thrombosis is a well-known risk factor for re-
thrombosis. Advanced age and history of thrombosis are 
significant risk factors for vascular complications and throm-
botic manifestations.7 Furthermore, the JAK mutation and other 
biomarkers may have a strong association with the development 
of thrombosis. After an event, the incidence of recurrence in 
MPN remains elevated, which requires primary and secondary 
prophylaxis. Therapy options include aspirin, phlebotomy, 
hydroxyurea and other cytoreductive agents, as well as oral 
anticoagulants for current thrombosis. Treatment is based on 
risk stratification and balancing the thrombotic versus 
hemorrhagic events. There are also newer therapeutic agents 
including JAK2 inhibitors in different stages of clinical testing 
and development.  
 
This case is an example of a patient with recurrent thromboses 
with need for ongoing prophylactic management based on risk 
stratification. She met criteria for high risk based on older age 
and prior thrombosis and required both phlebotomy and 
cytoreductive therapy with hydroxyurea. However, due to 
noncompliance with hydroxyurea, she remained at increased 
risk for recurrent thrombotic events. Since resuming hydroxy-
urea consistently, continuing phlebotomy to maintain 
hematocrit <45, as well as appropriately treating her clot burden 
with oral anticoagulation, she has not had a recurrence or 
thrombotic complications. Further investigation on treatment 
recommendations is needed to understand the risks and benefits 
of various therapeutic modalities in the management of 
recurrent thromboses and myeloproliferative disorders. 
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