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Abstract In order to examine whether symptoms of iron

deficiency anemia are due to the iron deficiency itself or

the associated anemia, 34 patients with polycytemia vera

(PV) treated with venesectio, who had iron deficiency but

normal hemoglobin (Hb) levels, were given a questionnaire

covering symptoms of iron deficiency including the inter-

national RLS-scale and the Fact-fatigue quality of life scale

(QoL). We found a prevalence of pica of 11.7%, mouth

paresthesias of 5.8% and rest-less legs 29.6% (RLS ‘‘nor-

mal’’ prevalence 10%). Thus, the prevalence of RLS is

significantly higher in our population. We also saw a sig-

nificant difference in QoL between patients with and

without RLS (P = 0.015) and QoL correlated with the

severity of RLS (R = 0.85). In conclusion, RLS seems to

be a frequent and serious problem for PV patients treated

with venesectio according to standard guidelines.
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Introduction

Patients with polycytemia vera (PV) have an abnormal pro-

duction of erythrocytes leading to an elevated hemoglobin

level, red cell volume, and hematocrit. Venesectio is the

standard treatment for this condition in order to bring

erythrocytes out of the blood and diminish the red cell vol-

ume, reducing Hct and thereby reducing the risk for

thromboembolic events [1]. Another effect of this treatment

is loss of iron which induces a state of iron deficiency. This

reduces the bone marrow production of erythrocytes and the

need for frequent phlebotomies.

Patients with anemia secondary to iron deficiency

develop symptoms like fatigue, parestesias, pica, restless

legs, and mouth symptoms such as burning or stinging

sensations. It is unclear whether these symptoms are due to

the anemia per se or due to iron deficiency. The patients

with PV treated with venesectio develop iron deficiency

but not anemia. For this reason it would be of interest to

examine whether or not these patients express the symp-

toms described above.

There are indications that iron metabolism is involved in

the pathophysiology of the restless legs syndrome (RLS)

[2] and high prevalence of restless legs symptoms in our

population would support this theory. Also, we wanted to

examine whether the standard treatment for PV is as

harmless as is assumed.

Data supporting an association between iron deficiency

anemia and thyroid dysfunction [3] gave us reason to

investigate the thyroid status of the patients.

Patients and methods

We enrolled patients for the study from the university

hospital of Uppsala and the regional rural hospitals of

Eskilstuna and Västerås in Sweden. All patients with the

diagnosis of PV treated with venesectio were asked to

participate in the study. Blood samples were analysed for
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hemoglobin (Hb) level, hematocrit, ferritin, transferrin

saturation (Tsat), and thyroid function. Patients with ane-

mia and patients with normal iron status were excluded

from the study. Some patients had concomitant treatment

with hydroxyurea.

Participating patients were asked to fill in a question-

naire, consisting of three parts: one part asked for

traditionally recognized symptoms of iron deficiency like

pica, mouth sores, and burning sensations from the mouth.

Another part consisted of the Fact-fatigue quality of life

scale (including the original 13 fatigue-related and the 7

functional well-being items) [4] and part three was the

International restless legs scale [5].

Descriptive statistical analysis was used to calculate the

prevalence of the different symptoms. Furthermore, we

wanted to study the impact of RLS on quality of life. We

used a t-test-analysis to see if there was a significant dif-

ference in quality of life for patients with or without RLS

and a correlation-analysis to see if the severity of restless

legs symptoms correlated with quality of life.

Ethical approval was obtained from the ethical com-

mittee at the University of Uppsala. Patients gave consent

before blood sampling and answering the questionnaire.

Results

We enrolled in total 41 PV patients on phlebotomy treat-

ment with the treatment goal of Hct \ 45%. One patient

was excluded because of anemia and six patients were

excluded because of normal iron status. Remaining 34

patients were thus with iron deficiency and normal Hb

levels. Hct levels in most patients were 44–47% with

occasional patients above that, since the questionnaire was

given the same day as a phlebotomy. The mean s-ferritin

was 11.2 (range 3.7–23), mean Tsat 7.7 (range 3–29), mean

MCV 79.9 (range 62–114). A normal or high MCV was

caused by concomitant hydroxyurea treatment in some

patients.

Ten out of the 34 patients (29.4%) expressed symptoms

of rest-less legs with the median severity of 17 on the

international restless legs scale. Two patients (5.8%)

reported mouth symptoms and four patients (11.7%) had

pica (Table 1). The median quality of life score for all

included patients was 87 on the Fact-fatigue scale. The

subgroup of patients who suffered from restless legs show a

quality of life value of 68.5 while the patients without

restless legs show a value of 93 (Table 2). The difference

between these two groups was significant (P = 0.015)

There was a correlation between the severity of restless

legs symptoms and quality of life with a correlation coef-

ficient of 0.85 (Fig. 1). No patient showed any sign of

thyroid dysfunction.

Discussion

The purpose of our study was to investigate the prevalence

and severity of symptoms recognized as symptoms of iron

deficiency anemia in PV patients treated according to

standard principles with phlebotomy. This is a population

of patients with iron deficiency but no anemia.

There are, to our knowledge, no studies in the literature

concerning the prevalence of pica or mouth symptoms in a

normal population. We believe that the prevalence in our

population (11.7 and 5.6%, respectively) is elevated com-

pared to what we would expect from a normal population

which would support the theory that these symptoms are

true symptoms of iron deficiency. It would be of interest to

compare the prevalence from our population with a normal

population.

The prevalence of RLS in a normal population has

been investigated in several studies and has been esti-

mated to be around 10% [6–10]. Two studies have been

performed in the same geographical area of middle

Sweden and showed prevalence in males of 5.8% and

women of 11.4% [6, 10]. In our population, the preva-

lence is significantly higher (29.4%). Our data also show

Table 1 Description of data

Number of patients 34

Patients with RLS 10 (29.6%)

Median RLS-score 17 (range: 11–33)

Median QoL-score 87 (range: 28–104)

Patients with mouth symptoms 2 (5.8%)

Patients with pica 4 (11.7%)

Table 2 QoL in patients with our without RLS

RLS symptoms No RLS symptoms P-value

No of patients 10 24 –

Median QoL 68 97 P = 0,015

Fig. 1 Correlation between RLS-score and QoL-score
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that the prevalence of RLS significantly reduces QoL

with a correlation between the severity of RLS and

reduced QoL. This correlation indicates that in patients

with RLS, this symptom is important for QoL. There is a

theoretical possibility that untreated PV patients may

have an increased prevalence of RLS, however, there are

no such reports in the literature. Neither has RLS been

reported as a side effect of HU treatment.

There were problems finding an appropriate control

group for this study. PV patients who no longer need

phlebotomies and so are not iron deficient have a more

advanced disease and therefore are unsuitable as controls.

It is also questionable if newly diagnosed PV patients

who have just started phlebotomy treatment and still are

iron replete would be appropriate as a control group,

since their Hct still is high and they also suffer from the

psychological effects of recent information that they have

a malignant disease. The patients in this study were all in

a stable situation with regular phlebotomy treatment. It

has been generally assumed that the iron deficiency

caused by phlebotomy treatment of PV patients is inno-

cent, not causing symptoms of iron deficiency, since the

patients are not anemic. However, this study shows that a

proportion of iron deficient PV patients have typical

symptoms of iron deficiency, some experiencing pica,

mouth sore and other classical but less disturbing

symptoms, but as many as 29% meeting the diagnostic

criteria for restless legs syndrome with a QoL reduction.

This indicates that the treating physician should be aware

of the problem, asking for symptoms of iron deficiency,

including RLS.

A discussion is needed whether patients with symp-

toms of iron deficiency should be treated with

cytoreduction in order to avoid phlebotomy. This would

seem reasonable in view of the recent findings of

reduction of the JAK2 V617F mutation expression during

interferon and hydroxyurea treatment [11, 12]. Another

option would be to give iron supplementation. However,

the ordinary doses used for treatment of iron deficiency

may cause a rapid increase in Hct that could be poten-

tially harmful for the patients. Further studies are needed

to investigate whether low dose iron supplementation

under strict monitoring of the Hct level eliminates the

iron deficiency symptoms without causing risk for the

patients. Any iron supplementation may be expected to

increase the need for phlebotomy.

Conclusion

Phlebotomy-treated, iron deficient PV patients without

anemia show typical symptoms of iron deficiency,

including a 29% prevalence of RLS.
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