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Abstract
Background: Polycythemia vera (PV) is a chronic myeloproliferative neoplasm, which is a threat to life. Teamwork
is needed during the process of treatment and care of patients suffering from PV, which is a chronic illness. Especially,
important roles fall to the nurses within the team.
Objective: The purpose of this article is to assess the symptoms in connection with PV and the treatment and the
difficulties which have been experienced, in accordance with the System for the Categorisation of Nursing Diagnoses
of the North American Nursing Diagnosis Association (NANDA) and present possible nursing diagnoses and the
management of symptoms according to these diagnoses.
Methods: This review article was carried out by have been scanned with the search terms PV, care and nursing
in PubMed databases, CINAHL, Ebsco Academic Search Complete, Scopus and Scholar Google databases. The
approaches directed at the nursing diagnoses which have been determined in the article, are based on the papers from
peer-reviewed publications, books, guidelines and the recommendations made by medical professionals.
Results and conclusion: The important nursing diagnosis related with PV are altered gas exchange, altered tissue
perfusion, fatigue, high risk of injury, high risk of infection, deterioration of comfort (itching), high risk of impaired skin
integrity and pain. It was not possible to find any randomized controlled studies on this subject. It is recommended that
these diagnosis and differences are taken into account in nursing interventions. Nurses need to use a patient centred
approach in the administration of PV, in order to assess the patients, plan care and achieve the self-management of
the disease with the patient, who has been empowered with knowledge.
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Introduction
Polycythemia vera (PV) is a chronic myeloproliferative neoplasm,
which is characterised with the clonal proliferation of the erythroid,
myeloid and megakaryocytic series and which is a threat to life [1,2].
The foundation is prepared for the formation of blood clots in all of the
tissues and organs, together with an increase in the viscosity and volume
of blood in particular, and many systems such as the central nervous
system and the cardiovascular and gastrointestinal systems are affected
[1,3]. While PV, which increases with age, is seen in a rate of 10.9 out
of every one million people in America [4], it has not been possible
to reach data on the incidence of the illness in Turkey. According to
the diagnosis criteria of the World Health Organisation, 2 major and
1 minor or 1 major and 2 minor criterion need to be present at the
same time for a diagnosis of PV. The major criteria are haemoglobin
levels in men being >18.5 g/dl and >16.5 g/dl in women, or the presence
of the other findings of increased masses; and the positivity of other
functionally similar mutations, such as the JAK2 and V61F7 or JAK2
Exon 12 mutation. The minor criteria, on the other hand, are a bone
marrow biopsy displaying hyper-cellularity based on age, lower than
normal serum erythropoietin levels and the formation of in vitro
endogenous erythroid colonies [5].
The symptoms in polycythemia patients are generally
asymptomatic, while generally being headaches due to hyper-viscosity
and hypervolemia, as well as nose bleeds, tinnitus, vertigo, vision
disorders, dyspnoea, angina, a florid appearance and a burning
sensation in the hands and feet. Additionally, symptoms of petechia,
purpura, ecchymosis, splenomegaly, hepatomegaly, peptic ulcers
and hyperuricaemia are seen [6,7]. Cardiovascular risk factors
(hypertension, hypercholesterolemia, diabetes, smoking) increase the
risk of complications in advanced ages in particular [5,8]. According
to the information relayed from Barbui and Finazzi, while thrombotic
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incidents develop in 38.4% (n=1638) of PV patients, 41% of deaths in
PV develop as a result of cardiovascular incidents, 13% as a result of PV
turning into a haematological illness such as acute leukaemia and 4% as
a result of major bleeding [8].
The treatment of polycythemia is planned by the physician
according to the risk category of the patient [5,8]. Depending on the
risk group of the patient, aspirin, phlebotomy and cyto-reduction
treatments (interferon alpha (IFN-α), hydroxyurea, radioactive
phosphorus, alkalising agents, anagrelide) and supporting treatments
are implemented [5,6,8]. However, certain side effects may emerge, as
well as the benefits of the treatments. Therefore, it is important for the
nurses who implement the treatments to be careful on this matter and
to be able to manage the symptoms.
While 75-100 mg/day aspirin and phlebotomy is implemented on
patients in the low risk group (unless there are contraindications) in
order to prevent thrombosis, high risk patients, those who are unable to
tolerate phlebotomy and those in progressive circumstances are given
cyto-reduction treatment [1,5]. Stomach disorders and bleeding may
develop in patients due to the use of aspirin, while iron deficiency,
exhaustion, symptoms of confusion, nausea-vomiting, difficulty in
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reaching the peripheral vein, bruising in the needle puncture site
following the procedure, hematoma, arm pain and more rarely,
anaemia and heart disease may develop in connection with phlebotomy
[9,10]. The hydroxyurea used in the treatment of the patients in the
medium-high risk group is generally well tolerated by patients, but
changes in the skin (loss of hair, hyperpigmentation, erythema, atrophy
on the skin, changes in the nails, leg ulcerations) and secondary
malignancies do emerge depending on the dose [8,11-13]. IFN-α is
mostly recommended in high risk patients below the age of 40, women
in the reproductive age group, who have and are unable to use cytoreductive medication due to its teratogenic effects and for those who
suffer from severe itching. The use of IFN-α may result in side effects
such as symptoms similar to influenza, which will require the use of
paracetamol, weariness, myalgia, weight loss, depression in long term
use and ischaemic, infectious, cardiovascular and gastrointestinal side
effects [8]. Busulfan, which is generally used in the treatment of elderly
patients, is potentially carcinogenic and leads to a decrease in the
number of blood cells by putting pressure on the bone marrow [12,14].
Due to its mutagenic effect, nurses, who prepare and apply busulfan
need to place importance in chemotherapy practices.
Teamwork is needed during the process of treatment and care of
patients suffering from PV, which is a chronic illness. Important roles
fall to the nurses within the team, in the assessment of the patient, the
continuation of the treatment, the monitoring of possible side effects,
the control of the symptoms and the education of the patients. The
purpose of this article is to assess the symptoms which are frequently
seen in patients who have been diagnosed with PV, in connection
with the illness and the treatment and the difficulties which have been
experienced, in accordance with the System for the Categorisation
of Nursing Diagnoses of the North American Nursing Diagnosis
Association (NANDA) and present possible nursing diagnoses and the
management of symptoms according to these diagnoses.

The Management of Symptoms in Polycythemia Vera
Evaluation
Nurses should obtain the detailed history of PV patients; carry out
a physical examination to obtain a medical diagnosis and collect the
data related to the diagnosis tests. In the patient history, the existing
illnesses, the thrombotic incidents which have been suffered (cerebral
ischaemic attacks, myocardial infarctions, venous thrombosis, etc.), the
cardiovascular risk factors (hypertension, diabetes mellitus, smoking,
age), the medication used, previous surgical operations which increase
the risk of thromboembolism, pregnancy and other malignant
situations such as cancer should be questioned [1,5,8,15,16].
Etiology

Nursing
Diagnosis

The potential subjective (local pains, joint pains, headaches, vertigo,
numbness in the extremities, apathy, chest pains, increased heart beat)
and objective (paresthaesia, clouding of consciousness, thrombus,
emboli, angina) findings related to thromboembolism and the risk
of deep vein thrombosis (DVT) need to be evaluated in polycytemia
patients [16,17]. The “Autar DVT Risk Diagnosis Scale”, the use of which
is suitable for polycythemia patients, can be used in order to determine
the risk of DVT [17]. The risk of bleeding due to the use of high doses
of aspirin and/or acquired von Willebrand Disease, increases in PV
[6,7,18]. In order for bleeding to be able to be detected early and the
necessary precautions to be taken in a timely manner in clinics, the
risk of bleeding and bleeding should be evaluated based on the NCICTCAE version 4.03 classification criteria [19]. The speed, quality,
depth and manner of and the effort expended for respiration, the colour
and temperature of the skin, the mucous membranes and the nail beds
should be observed during the physical examination of the patient, and
the vital findings and mental status should be assessed and recorded
[20,21]. In addition to this, the performance of the patient during the
physical examination should be assessed using the Karnofsky or ECOG
Performance Scale, and the level of weariness should be determined
with a visual analogue scale [22].
When the symptoms which have developed and the difficulties
experienced in PV, due to the illness ad treatment process are
evaluated, it is considered that some nursing diagnoses may be seen
in the patients. It has been foreseen that altered gas exchange, altered
tissue perfusion, fatigue, high risk of injury, high risk of infection,
deterioration of comfort (itching), high risk of impaired skin integrity
and pain diagnoses by nurses (which have been stated in the NANDA
Nursing Diagnoses Classification System) could be seen frequently in
PV, and the patient care plan, set out below, has been prepared [23].

Nursing care
The findings connected to PV and its treatment is matters which
reduce the quality of life and limit daily living activities. It is possible
to increase the quality of life of patients by managing the symptoms.
Randomized controlled studies, which examine the impact of
approaches in connection with symptom management in PV, have been
scanned with search terms PV, care, and nursing in PubMed databases,
CINAHL, Ebsco Academic Search Complete, Scopus and Scholar
Google databases, but it was not possible to find any randomised
controlled studies on this subject. Therefore, the approaches directed
at the nursing diagnoses which have been determined in the article, are
based on the papers from peer-reviewed publications, books, guidelines
and the recommendations made by medical professionals (Table 1).
The presence of cardiovascular risk factors together with age

Approach
−− The pace and depth of the respiration, the respiratory sounds and the vital signs of the patient should be
evaluated and the consciousness of the patient monitored [20,21].
−− The head of the patient should be raised, putting him/her into as suitable position and ensuring bed rest [24].
−− If the patient is not conscious, safety measures should be taken against the risk of trauma.

−− Altered in the flow of blood due Altered gas
to thrombosis
exchange

−− A patient with respiratory difficulties should be made to sit on the edge of the bed and his/her arms should clasp
the pillow on the dining table or he/she should be made to sit on a chair, separate his/her feet and recommended
to rest by placing his/her hands on his/her knees [24].
−− The patient should be taught to use relaxation techniques and deep breathing exercises, and made to use them
[24,25].
−− Hydration should be ensured according to the wishes of the physician (2-3 L of liquid should be given per day,
if there is no risk of cardiopulmonary overload and contraindications such as renal dysfunction) and the liquid
intake and excretions should be monitored [24].
−− Oxygen treatment should be started for the patient [26].
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−− The patient should be assessed from the point of view of confusion, uneasiness, dyspnoea, arrhythmia,
tachycardia and cyanosis due to cerebral ischaemic attacks [9] and the changes in the extremities and skin
(changes in temperature and colour, inability to take the pulse, pain, etc.) should be monitored against the
possibility of peripheral ischaemic attack [27].

−− Hypervolemia

Altered tissue
−− Altered in the flow of blood due perfusion
to thrombosis

−− The patient should be placed in the semi-fawler’s position prior to phlebotomy, his/her vital signs, especially
blood pressure, should be assessed and it should be ensured that the patient does not stand up as soon as the
procedure is completed, he/she should be monitored from the point of view of signs of hypervolemia and the
intake of liquid during the 24 h after the procedure should be increased [28].
−− Early ambulation and passive leg exercises should be ensured in order to prevent thrombotic incidents and the
position of the patient should be changed every hour [9].
−− Interventions should be made to improve venous blood flow in the patient and with this purpose, the patient
should be prevented from sitting in a cross-legged fashion, placing a cushion under his/her knee, wearing tight
clothes, and going on lengthy car or aircraft journeys [26,29,30].
−− The skin of the patient should be moistened [29,30].
−− Hydration should be increased according to the wishes of the physician, in order to reduce the blood viscosity
of the patient [26].
−− It should be explained that in the event that the patient and his/her family have been taught the signs of bleeding
(petechial, ecchymosis, purpura, epistaxis, hematemesis, melena, exhaustion, higher than normal menstrual
bleeding, etc.) and it is observed, the situation needs to be notified to medical professionals [31,32].
−− The appropriate factor replacement treatment or thrombocyte infusion should be given to patients with serious
coagulation factor deficiencies or patients who are thrombocytopenic,
−− The INR level should be assessed in patients who use vitamin K antagonists, and care should be taken to
ensure that the target in these patients is INR 2,5 (in the range 2,0–3,0).
−− Warfarin treatment should not be applied to patients with high INR due to the use of oral anticoagulants, K
vitamin dependent factors should take their place and the INR should be corrected.
−− Where patients have high blood pressure and are to be applied intravenous fibrinolysis (rtPA), their blood
pressure should be reduced to below 185/100 mm Hg before the fibrinolytic application and maintained under
180/105 mm Hg during the treatment [33,34].
−− Patients should be informed about anti-thrombolytic medication treatment, technologies which remind the time
for taking the medication should be made use of in order to prevent unnecessary use of medicine and patients
forgetting to use the medicine, environmental safety should be ensured, sports activities which may cause
physical injuries should be avoided (cycling, lifting weights, etc.) precautions should be taken against falls, and
the patient should be prevented from using the Valsalva manoeuvre during movement in bed, defecation and
when lifting heavy objects [32,35].

−− Hyper-viscosity
−− Acquired Von Willebrand
disease

The risk of
wounding

−− Anti-thrombolytic treatment

−− Nurses should be ready for emergencies such as bleeding complications and angioedema in patients receiving
fibrinolytic treatment [33].
−− Nutrition should be maintained and continued in the best way possible, with high protein, high calorie foods and
beverages. Constipation increases the risk of intracranial bleeding by causing straining. Therefore, patients with
a risk of thrombocytopenia should be encouraged to eat pulpy foods and drink sufficient liquids [35].
−− Stool softeners and laxatives should be used in order to prevent constipation and the use of enemas,
suppositories, solid laxatives or rectal thermometers should be prevented [36].
−− In order to protect the integrity of the skin in thrombocytopenic patients, injections into the muscles or under the
skin, rectal temperature taking, the application of suppositories and catheter placement procedures should be
avoided as far as possible. If an injection into the muscle is required, following the application of pressure on to
the region for 3-5 min after the injection, pressure bands should be used in order to prevent hematoma. A cold
application can be performed for vasoconstriction. Recommendations should be made to the patient to avoid
wearing tight clothing, use electrical shavers when performing skin care and take care when performing nail
care. It should be recommended that paper bands are mostly preferred in order to prevent skin traumas and that
slippers or shoes be worn at all times in order to minimise the risk of wounding [31,35,37].
−− Recommendations should be made to patients to wipe their nose gently, avoid the violent blowing of the nose,
use water based lubricants before copulation, for women to use tampons during their periods, and to use a soft
tooth brush when brushing their teeth or to use saline/carbonated mouth washes [38].
−− Pressurised dressings should be applied to the application region of patients with thrombocytopenia, who have
been subjected to bone marrow aspirations or biopsies and the patient should be told to lie on this region. If the
bleeding does not stop within 10 min, the physician should be notified and the necessary interventions applied
according to the request of the physician [35].
−− Ice may be applied for the purposes of vasoconstriction, during nose bleeds. Low dosage corticosteroids can be
started if desired, for temporary thrombocytopenia [35].
−− Patients being given IFN-α and busulfan should be monitored due to the risk of infection, and patients with fever
and neutropenia should be evaluated in order to reduce the risk of possible complications [39,40].
−− Side effects such as influenza like symptoms (fever, myalgia, headaches, vertigo, nausea/vomiting, diarrhoea,
etc.), weariness, myelosuppression and anorexia in patients should be observed and these symptoms and the
tracking of fever should be taught to the patient and his/her family for the purposes of early detection.

−− alkalizing agents, in connection The risk of
with IFN-α treatment
infection

−− The blood values, fever, pulse and other vital signs of the patient should be monitored,
−− Where myelosuppression is high, there should be cooperation with the physician, and where necessary, the
dosage of the medication organised on the request of the physician or the treatment should be paused.
−− Sufficient intake of fluids should be ensured in order to prevent dehydration, and the importance liquid intake
should be explained to the patient. Where necessary IV hydration should be provided [41].
−− Care should be shown to hand and respiratory hygiene, and the practices on this subject should be taught to
the patient and his/her family,
−− Unnecessary invasive procedures should be avoided [42].
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−− The impact of the fatigue being experienced by the patient on his/her daily activities and functional status should
be assessed and recorded on the nurse observation form [43,44].
−− A routine sleeping plan should be created in order to increase the sleep quality of the patient. In the sleeping
plan of the patient, he/she should be prevented for sleeping for long periods and more than 20 min during the
day and recommendations should be made not to use alcoholic and caffeine containing beverages before going
to bed to perform relaxation exercises 1 h before going to bed [45,46].

−− Distortion in the flow of blood
−− Phlebotomy

Fatigue

−− Iron deficiency

−− The physical therapy specialist should be consulted in order to establish an individual exercise programme
which takes into account the illness and the functional status of the individual [47,48].
−− The patient should be asked to keep a diary in order to monitor his/her level of exhaustion [49].
−− The patient should be trained on the subjects of energy maintenance and activity planning and it should be
ensured that this information is integrated into the patient’s lifestyle [46,50].
−− Patients being given oral iron treatment should be observed for side effects and given information on this subject
[51].
−− A cool and lukewarm bath should be recommended in order to relieve itching in the patient [26,52].

−− Hyperviscosity
−− Hyperuricaemia

Deterioration of
comfort, itching

−− Rubbing and scrubbing the skin should be avoided in order to minimise any possible irritation to the skin.
−− The skin should be moisturised using oily creams [52].
−− Antihistamines requested by the physician should be provided [52].
−− The patients should informed that they could suffer hair loss due to IFN-α and busulfan, but that their hair could
regrow 1-2 months after the treatment has been completed, and explanations directed at preventative measures
(preferring pH neutral baby shampoos for hair care, not using hair styling equipment, hair dryers, hair sprays and
hair dyes, the greasing of the hair when it is being lost, the use of wide toothed combs when combing hair and
the avoidance of vigorous combing) should be made.

−− Hyperuricaemia
−− Busulfan
−− IFN-α
−− Hydroxyurea treatment

−− The physical image of patients should be assessed and where necessary hair should be cut prior to treatment.
Deterioration of
−− Patients should be advised to make use of attire such as a bandana, wig, shawl and hat and where necessary,
the integrity of the
encouraged participating in social activities.
skin (hair loss,
−− Appropriate opportunities should be created for patients suffering from hair loss to share their feelings, such as
changes in the
fear, anger, sadness and shame and they should be encouraged to share their feelings [53].
skin of the hand
and feet and the −− Nurses should carry out routine evaluations to check for numbness, tingling, change of colour, deterioration
nails)
in the integrity of the skin and dryness of the skin in the hands and feet, change of colour in the nail beds and
nails, and breakages in the nails, as a result of the changes which may develop in the hands and feet due to
chemotherapy.
−− The patient should be taught to avoid high temperatures and chemicals and applying excess loads on the hands
and feet, moisturise using creams containing lanolin, cut nails short and wash hands and feet with lukewarm
water and dry them, in order to maintain the health of the skin of his/her hands and feet and nails. Wound care
should be implemented and the pain treated in the event that the integrity of the skin has deteriorated [54].
−− A comprehensive pain assessment should be carried out.
−− Non-pharmacological methods to deal with pain should be utilised (paying attention to something else, listening
to music, etc.).
−− The physical environment should be ensured, in respect of sound, lighting and noise [55].
−− It should be taken into account that the patient may experience pain due to thrombosis, and peripheral pulse
control should be performed for this purpose [16,17,56].
−− The patient should be given information prior to phlebotomy, and the phlebotomy should be performed by
experienced and well-trained personnel.

−− Distortion in the flow of blood
due to thrombosis
−− The application of phlebotomy
−− The implementation of
parenteral medication

Pain

−− The size of the needle used should be smaller than the vein chosen during the phlebotomy and if possible the
antecubital region should be selected [57].
−− The Buzzy application, which ensures the application of cold and vibrations, can be used during the phlebotomy.
This should be applied with care due to its ability to affect the blood parameters and create sensitivity in the skin
where it is applied [58].
−− Should the patient be aged, sleepy or have cognitive and perceptive disorders, this could increase the risk of
IV complications as well as cause pain due to the implementation of the medicine. Therefore, these need to
be taken into consideration prior to the application of busulfan and if possible the medication should be applied
through the large veins on the forearms, while regions close to the joints, the antecubital fossa and the veins on
the back of the hand should be avoided, and it is recommended that frequent monitoring is performed in order to
be able to prevent extravasation during the application and to become aware of it early [59,60].
Table 1: The nursing process in polycythemia vera.

increases the probability of complications developing in patients
suffering from polycythemia. Therefore, consultancy services provided
by nurses on the subjects of the planning of training on behaviour which
will improve health, the structuring of diet and exercise programmes
and the abandoning of habits which are damaging to health, such as
smoking and alcohol, will both be able to prevent the loss of capabilities
related to complications and reduce mortality rates.

Conclusion
Nurses need to use a patient centred approach in the administration
of PV, in order to assess the patients, plan care and achieve the selfJ Pat Care, an open access journal
ISSN: 2573-4598

management of the disease with the patient, who has been empowered
with knowledge.
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