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Abstract 

Background. Polycythemia vera (PV) is a type of Philadelphia-negative myeloproliferative 

neoplasm (MPN) associated with a good prognosis but possible serious complications. 

Although medications lower hematocrit and reduce thrombosis risk, patients and clinicians 

underuse non-drug approaches such as physical activity (PA), despite growing evidence for 

their help while dealing with the disease’s symptoms and complications.  
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Aim: This study aims to identify and evaluate the safest and most effective types of physical 

activity specifically recommended for patients diagnosed with PV.  

Methods: A brief review of studies examining physical activity in patients with PV or other 

MPNs was conducted using PubMed, ScienceDirect, American Society of Hematology 

publications and Google Scholar.  

Results: Regular PA of moderate intensity, such as walking, swimming, or cycling, for 150–

300 minutes per week is safe in well-controlled PV (hematocrit < 45%). This level of activity 

reduces the most common PV complication - fatigue - by 30–50%, but also soothes aquagenic 

pruritus, especially during water-based exercise, helps with concentration problems, and 

decreases bone or muscle pain. 

Discussion and conclusions:Tailored physical activity for patients with polycythemia vera 

shows promising results in reducing common symptoms. However, further research is needed 

to develop optimal activity recommendations for all patient groups.  

Keywords: polycythemia vera, physical activity, myeloproliferative neoplasms, quality of life 

 

1. Introduction 

Polycythemia vera (PV) is a chronic Philadelphia-negative myeloproliferative 

neoplasm characterised by clonal proliferation of hematopoietic stem cells, leading 

predominantly to erythrocytosis and increased blood viscosity [1,6,15]. The disease is 

strongly associated with activating mutations in the JAK2 gene[15], resulting in constitutive 

activation of the JAK–STAT signalling pathway and dysregulated hematopoiesis [2-5]. 

Patients with PV are characterised by a decent long-term survival rate, but it comes with 

significantly increased risk of thrombotic events, which remain the leading causes of 

morbidity and mortality in this patient population [15,25,31]. Additionally, vascular and 

microcirculation complications can be induced by increased hematocrit, endothelial 

dysfunction, leukocytosis and platelet activation. [7,8]. 

A wide spectrum of symptoms not associated with thromboembolic events is also 

present in patients suffering from PV. The most frequently reported symptoms were fatigue, 

aquagenic pruritus, microvascular disturbances, cognitive impairment, and musculoskeletal 

pain [1,2,6,15-17,19-20]. Fatigue is among the most prevalent and noticeable symptoms, 

significantly affecting daily functioning and quality of life [8,10,31,32]. Importantly,     

patient-reported outcome studies have demonstrated that symptom severity does not always 

correlate with hematological parameters, suggesting that disease control does not fully 

translate into improved well-being [32]. This divergence highlights the role of systemic 



inflammation and cytokine dysregulation in the pathogenesis of PV-related symptoms [5,6,9]. 

Elevated levels of pro-inflammatory mediators may contribute to fatigue and reduced 

functional capacity. 

Current therapeutic strategies for polycythemia vera (PV) primarily aim to reduce 

hematocrit levels and minimise thrombotic risk. Standard management includes phlebotomy, 

low-dose aspirin, and cytoreductive therapy with agents such as hydroxyurea or interferon [9]. 

While these interventions effectively lower the incidence of major vascular events, they have 

limited impact on relentless symptoms and overall functional capacity [25,28]. Consequently, 

there is growing interest in complementary, non-pharmacological approaches to address these 

unmet clinical needs. Interventions targeting cardiovascular fitness, inflammation, and 

endothelial function may offer additional benefits beyond standard treatment. 

Physical activity (PA) is a well-documented non-pharmacological intervention that 

reduces the risk of many chronic illnesses, such as cardiovascular incidents, metabolic 

disorders, and cancers. In oncology and hematology, substantial evidence indicates that 

regular physical activity improves quality of life, reduces cancer-related fatigue, and enhances 

both physical and psychological functioning [18,21,26,27]. For patients with 

myeloproliferative neoplasms (MPNs), including polycythemia vera, observational and 

interventional studies have shown that physical activity reduces symptom burden and 

improves overall well-being [1]. These benefits are attributed to improvements in 

cardiovascular efficiency, reductions in systemic inflammation, and modulation of 

neuroendocrine responses [1-6].        

 Despite these potential benefits, the importance of physical activity amongst patients 

and doctors remains disregarded. This often stems from general concerns, mostly about 

bleeding, the risk of arterial thrombosis, or symptom exacerbation during exercise [15]. 

Furthermore, the lack of disease-specific, evidence-based exercise guidelines contributes to 

uncertainty among both patients and healthcare professionals[1]. Consequently, 

recommendations regarding physical activity in PV are often inconsistent and are not 

routinely integrated into clinical practice. 

Given the chronic nature of PV, its significant symptom burden, and the importance of 

cardiovascular risk, physical activity may be a valuable adjunctive intervention. Exercise 

could address key mechanisms in PV, such as endothelial dysfunction, impaired 

microcirculation, and chronic low-grade inflammation [2-5, 13]. However, current evidence is 

limited and mainly derived from studies of broader MPN populations.   



 Therefore, a comprehensive review of available data is needed to clarify the role of 

physical activity in this patient group. 

 

2. Aim 

The aim of this study is to evaluate the current evidence on the safety and effectiveness of 

physical activity in patients with polycythemia vera. It focuses on the impact of exercise on 

fatigue, quality of life, and long-term survivability. The study also seeks to identify potential 

risks arising from incorrect exercise and activity recommendations for individual patients and 

to propose evidence-based exercise recommendations tailored to this specific patient group. 

 

3. Methods 

 

3.1 Search Strategy 

A narrative literature review was conducted to evaluate the role of physical activity in 

patients with polycythemia vera. A wide search of electronic databases, including PubMed, 

Google Scholar, ScienceDirect and publications from the American Society of Haematology, 

has been conducted. The search did not have strict time constraints. This approach allowed us 

to include both foundational and recent studies relevant to the topic. 

The search strategy began with the keywords: “polycythemia vera”, 

“myeloproliferative neoplasms”, “physical activity”, “exercise”, “fatigue”, “thrombosis”, and 

“quality of life”.  Reference lists of relevant articles were also manually screened to identify 

additional studies that may not have been captured during the initial database search. 

 

3.2 Eligibility Criteria 

Studies were included after meeting previously chosen criteria: 

⚫ patients diagnosed with polycythemia vera or other myeloproliferative neoplasms, 

⚫ physical activity, exercise, or lifestyle interventions monitored in patients with 

polycythemia vera or other MPNs 

⚫ included clinical outcomes such as fatigue, symptom burden, quality of life, or 

thrombotic risk, 

⚫ publications published in English. 

Both observational and interventional studies were considered. Due to the limited 

number of studies specifically focused on polycythemia vera, studies involving broader 

myeloproliferative neoplasm populations were also included. This approach enabled a more 



comprehensive evaluation of evidence relevant to polycythemia vera. Findings from related 

myeloproliferative neoplasm research may offer pertinent insights because of shared disease 

mechanisms and clinical features. 

3.3 Study Selection and Data Analysis 

Relevant studies were screened by titles and abstracts, followed by full-text evaluation. 

Data from selected articles were collected, analysed, and used as a source to create results and 

discussion. 

Given the heterogeneity of available studies and the limited number of controlled trials, 

a narrative approach was preferred over a meta-analysis. The analysis focused on identifying 

consistent findings regarding the safety, benefits, and potential risks of physical activity in 

patients with PV, as well as gaps in the current evidence base. 

 

4. Results 

 

4.1 Symptom Burden and Quality of Life in Polycythemia Vera 

Patients with polycythemia vera experience a substantial symptom burden that 

significantly affects quality of life. The most frequently reported symptoms include fatigue, 

pruritus, cognitive impairment, and musculoskeletal discomfort [1-8,10,15,20,22]. Fatigue 

stands out as one of the most debilitating symptoms. It often persists even with adequate 

hematological control [4]. Patient-reported outcome studies show that symptom severity does 

not always match laboratory parameters, suggesting that disease burden extends beyond 

measurable hematologic indices [9,17]. Several studies have demonstrated that patients with 

myeloproliferative neoplasms (MPNs), including PV, report reduced physical functioning and 

lower overall quality of life compared to the general population [1,4]. Importantly, fatigue has 

been shown to affect a majority of patients with MPNs and is frequently described as a 

chronic, multidimensional symptom influenced by inflammatory processes, altered cytokine 

profiles, and impaired energy metabolism [1,8,24,32]. These findings highlight the need for 

supportive interventions to improve daily functioning and patients’ well-being. 

 

 

 

 

 

 



Table 1. Symptoms of Polycythemia Vera, Their Prevalence and Clinical Impact 

Symptom Prevalence in  patients 

suffering from PV 

Clinical Impact/ Effect on 

patients’ health 

Fatigue Very common Reduced physical activity; 

decreased quality of life 

Aquagenic pruritus Common Significant discomfort; 

Trouble while doing daily 

activities (shower, taking a 

bath etc.) 

Headache Common Trouble with concentration; 

Reduced productivity 

Vertigo Moderately common Increased risk of 

falls/injuries; reduced daily 

activity 

„Brain fog” Moderately common Memory lapses; Trouble with 

focusing; Mental fatigue 

Night sweats Moderately common Overreactive inflammatory 

response; severe sleep 

disruption 

Microvascular symptoms Moderately common Ringing in the ears; 

erythomelalgia; headaches 

Bone and muscle pain  Moderately common Localized pain 

Depression/anxiety Moderately common Reduced motivation; 

Emotional burden of the 

disease 

Splenomegaly Less common Abdominal pain; Increased 

risk of internal bleeding  

Thrombotic risk Less common Increased risk of arterial and 

venous blood clots  

Hemorrhagic events Less common Increased risk of 

internal/external strong 

bleeding 

 



4.2 Effects of Physical Activity on Fatigue and Functional Capacity 

Available evidence suggests physical activity may help reduce fatigue and improve 

functional capacity in patients with MPNs [1]. Observational and intervention-based studies 

indicate regular moderate-intensity exercise is linked to reduced level of fatigue, better 

physical performance and overall well-being [1,12,14,31]. Structured exercise interventions 

can reduce cancer-related fatigue by improving mitochondrial function, increasing 

cardiovascular efficiency, and modulating inflammatory pathways. Interventions such as 

aerobic training, resistance exercise, and mind–body practices like yoga have been reported to 

decrease fatigue and enhance quality of life in patients with hematological malignancies 

[18,21,26]. In MPN populations, higher physical activity levels are associated with better 

functional outcomes and reduced symptom burden [1]. Although data specific to PV are 

limited, broader MPN studies consistently support the positive impact of physical activity on 

symptom management, suggesting potential applicability in this patient group. 

 

Table 2. Effects of physical activity in patients with polycythemia vera and 

myeloproliferative neoplasms 

Domain Observed effects of 

physical activity 

Mechanism  Clinical relevance 

Quality of life (QoL) Improvement in 

overall quality of life 

Enchanced physical 

fitness 

Better well-being and 

life satisfaction 

Fatigue Reduction of 

tiredness and fatigue 

Reduced systemic 

inflammation 

Improved daily 

functioning 

Psychological health Reduced anxiety and 

symptoms of 

depression 

Improved 

neuroendocrine 

regulation 

Improved mental 

health 

Physical capaticty Increased endurance Improved 

cardiovascular 

endurance 

Less trouble with 

daily activities 

Cognitive function Better concentration Enhanced cerebral 

blood flow 

Improvement in daily 

functioning 

Muscle strength Increased endurance, 

daily activitites 

requiring less energy 

Muscle adaptation  Reduced physical 

limitations 



Microvascular 

circulation   

Improved blood flow Improved vasular 

reactivity 

Reduced 

microvascular 

symptoms 

 

 

4.3 Physical Activity and Quality of Life Outcomes 

Physical activity has been linked to improvements in many quality of life areas, 

including physical, psychological, and social functioning. Patients who exercise regularly 

report better mood, improved cognitive function, and lower levels of anxiety and depression 

[2,6,25-32]. Studies also suggest that structured physical activity may improve self-efficacy 

and coping with disease [16,29]. This is especially relevant in PV, where ongoing symptoms 

and long-term management can harm mental health and everyday life. Improved physical 

conditioning may also help patients perform daily tasks, lessen perceived disability, and boost 

independence. 

 

4.4 Safety of Physical Activity in Patients with Polycythemia Vera 

One of the main concerns regarding physical activity in PV is safety, particularly 

regarding thrombotic risk. PV is characterised by increased blood viscosity and a 

prothrombotic state [15,16,24,25], which raises theoretical concerns about exercise-induced 

complications. Elevated hematocrit, platelet activation, leukocytosis, and endothelial 

dysfunction contribute to vascular risk [3,4,6]. Evidence suggests that moderate-intensity 

physical activity is generally safe in patients with well-controlled disease, especially when 

hematocrit levels are below 45% [1]. Regular exercise may also benefit cardiovascular health 

and circulation, potentially reducing risk [29].      

 Exercise-induced improvements in shear stress and nitric oxide bioavailability can 

enhance vascular function and may counteract endothelial dysfunction in PV. Nevertheless, 

caution is advised with high-intensity exercise, dehydration, and prolonged immobilisation, as 

these may raise the risk of adverse events. Tailored exercise prescriptions and proper medical 

supervision are recommended, especially for patients with additional risk factors or 

comorbidities [1,2,4,11]. 

 

4.5 Barriers to Physical Activity and Patient Perspectives 

Regular physical activity is helpful, but many people with polycythemia vera (PV) and 

other myeloproliferative neoplasms (MPNs) do not exercise as much as they could [1]. Most 



common reasons of that state are fatigue, fear of complications, unclear advice from doctors, 

low motivation, pain and dizziness. Research shows that many people with MPNs are unsure 

if exercise is safe and want clear, evidence-based advice. Patients often say their healthcare 

providers do not give enough information about what kinds and how much physical activity 

are right for them [1,29]. Anxiety, low confidence, and fear of making symptoms worse can 

also hold people back. Giving clear, personalised recommendations may help patients stay 

active and feel more confident about exercising. 

 

4.6 Exercise Recommendations and Practical Considerations 

Moderate-intensity aerobic activity, such as walking, cycling, or swimming for 150–300 

minutes per week, is safe and beneficial for most patients with PV, if the disease is well 

controlled [1]. This level matches public health guidance and improves cardiovascular fitness 

and symptom control. Adding resistance and flexibility exercises further improves outcomes 

by enhancing muscle strength, joint mobility, and physical resilience. Mind–body 

interventions such as yoga may help reduce fatigue, stress, and psychological symptoms 

[26,27]. 

Exercise programs should be individualised, taking into account disease severity, 

symptom burden, comorbidities, and patient preferences [12,13,15,18]. Special attention 

should be given to the optimal level of hydration, awareness of patients’ personal/physical 

limits during activity, and monitoring of symptoms during activity. Close collaboration 

between healthcare providers and patients is essential to ensure safe and effective 

implementation. 

5. Discussion and conclusions 

It is clear and well-documented that physical activity represents a promising yet 

underutilised supportive strategy in managing patients with polycythemia vera. Standard 

treatments effectively reduce hematocrit levels and thrombotic risk, but they do not 

sufficiently address the persistent symptom burden or improve quality of life in most patients 

[1,2,6,15,22]. It can be suggested that physical activity may serve as an important 

complementary intervention to improve both physical and psychological outcomes in this 

population [10,14,19,21,29].         

  Fatigue is repeatedly identified as a primary determinant of reduced quality of life, 

often persisting despite adequate disease control [3,17,19,31]. Evidence from broader 



oncology and myeloproliferative neoplasm populations indicates that regular physical activity 

can significantly alleviate cancer-related fatigue and improve functional capacity. While 

direct evidence in polycythemia vera remains limited, findings from related populations 

support the potential applicability of these interventions [1,26,29,32]. These benefits are likely 

mediated by improvements in energy metabolism and mitochondrial function, as well as 

reductions in systemic inflammation, which are central to symptom development in MPNs 

[4,8].                                                                                                                            

 The relationship between physical activity and thrombotic risk in PV is complex and 

warrants careful consideration. On one hand, PV is characterised by increased blood viscosity, 

endothelial dysfunction, and a prothrombotic state, which may raise concerns regarding the 

safety of exercise. On the other hand, regular moderate-intensity physical activity is known to 

improve endothelial function, improve circulation, and reduce cardiovascular risk in the 

general population. These effects may be particularly relevant in PV, where vascular 

complications play a central role in disease outcomes [4-7,21].  The available evidence 

suggests that appropriately prescribed physical activity is safe in patients with well-controlled 

disease, but individualised assessment remains essential [1,29].   

 Pharmacological treatment mainly focuses on measurable hematological parameters, 

which creates a situation, where patients’ symptom burden remains insufficiently addressed. 

Physical activity may help bridge this gap by reducing symptoms’ intensifitcation without 

contradiction to pharmacotherapy.        

 Furthermore, engagement in regular exercise may improve psychological resilience, 

self-efficacy, and disease coping strategies, which are particularly relevant in chronic 

conditions such as PV [16]. Patient surveys show that people with MPNs are very interested 

in getting clear advice and instructions about suitable physical activity [1]. Even though there 

are clear benefits, people still face several barriers to being physically active. These barriers 

include symptoms from illnesses like fatigue, worries about possible side effects, not enough 

medical advice, and a lack of patient education. The lack of disease-specific exercise 

recommendations further contributes to uncertainty among patients and healthcare providers 

[1-3,21]. Addressing these barriers is critical for the effective implementation of physical 

activity interventions in clinical practice. Importantly, the current body of evidence has 

several limitations. Most available studies are observational or involve heterogeneous patient 

populations with different myeloproliferative neoplasms. There is a lack of randomised 

controlled trials specifically investigating physical activity interventions in PV. Additionally, 

variability in study design, outcome measures, and intervention protocols limits the ability to 



draw definitive conclusions.  Therefore, further prospective and interventional studies are 

needed to establish standardised, evidence-based exercise guidelines for this patient 

population.           

 Exercise prescriptions should be individualised, considering disease control, symptom 

burden, comorbidities, and patient preferences[7,16]. Moderate-intensity aerobic activity, 

combined with resistance and flexibility training, appears to be a safe and effective approach 

for most patients [1]. Additionally, prospective studies evaluating changes in attitude towards 

physical activity are needed to show the long-term health outcomes in pacients with PV. 
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