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Abbreviations
EPO Erythropoietin
VHL von Hippel-Lindau

EPO-R  Erythropoietin receptor

Dear Editor,

A 25-year-old otherwise healthy patient was referred by
his family physician for investigation of polyglobulia.
His hemoglobin was 210 g/L (reference value 140—
180 g/L) with a hematocrit of 60 % (reference 38—
52 %). The family history was remarkable, as four rel-
atives, including the patient’s mother, were affected by
polyglobulia (Fig. 1). Clinical investigation was incon-
spicuous; in particular, no splenomegaly was noticed.
After a total of six phlebotomies performed by his fam-
ily physician within 8 months, the patient’s hemoglobin
and hematocrit were 192 g/L and 56 %, respectively.
All other blood values and the peripheral blood smear
were otherwise unremarkable. A relative polyglobulia
could be excluded by history and clinical examination.
As the patient’s family history was indicative, we
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supposed a hereditary hemoglobinopathy with increased
oxygen affinity. However, a high-performance liquid
chromatography was unremarkable and the partial pres-
sure of oxygen at which the hemoglobin is 50 % satu-
rated (P50) was normal. Other obvious secondary causes
of polyglobulia were also excluded. Erythropoietin
(EPO) level was suppressed (<0.6 IU/L, normal range
4.3-29.0 IU/L). To exclude a myeloproliferative neopla-
sia (polycythemia vera; PV), we performed a bone mar-
row aspirate and biopsy, stem cell cultures, conventional
cytogenetics, and a mutation analysis (JAK2 V617F ex-
on 14 and JAK2 exon 12 mutation including pyrose-
quencing). All these investigations turned out to be nor-
mal, thus definitively ruling out PV. Eventually, we per-
formed a sequence analysis of the erythropoietin recep-
tor (EPO-R) gene, which showed a mutation in exon 8
(6002delG). This nonsense mutation leads to a stop co-
don and results thus in a truncated cytoplasmic domain
of the EPO-R protein.

Polyglobulia is a common finding in internal medi-
cine and hematology patients. This can be either relative
in case of a decreased plasma volume (i.e., dehydration,
diuretics) or true. The latter can be further divided in
primary (i.e., hematopoietic stem cell related) or second-
ary polyglobulia. Additionally, polyglobulia can be clas-
sified as congenital or acquired. In patients presenting
with true polyglobulia, EPO level should be demanded
after a careful history and clinical examination. This
allows the discrimination of patients in two major
groups: the first with low EPO level, which can then
be investigated for primary causes of erythrocytosis in-
cluding polycythemia vera, and the second group with
normal or even high EPO level, where secondary causes
(hemoglobinopathies, cardiopulmonary diseases, and ma-
lignancies with paraneoplastic EPO production) have to
be explored (Fig. 2).
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Fig. 1 Pedigree of our patient

Primary congenital erythrocytosis (CE) represents an
uncommon clinical entity and is associated with low
erythropoietin levels and results from mutations in the
EPO-R gene. CE can be inherited either in an autoso-
mal dominant or recessive mode, depending on the af-
fected gene. Interestingly, in a recent case series of 70
CE patients, a causative mutation was found in only
36 % of the patients, despite sequencing all the genes
described to cause CE [1, 2]. Overproduction of red
blood cells (RBC) leads to elevated hemoglobin concen-
tration and hematocrit levels due to a dysregulated RBC

Fig. 2 Differential diagnostic
algorithm of polyglobulia.
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production. Congenital polycythemia can also be sec-
ondary to inherited conditions that lead to increased
EPO levels. Examples include hemoglobins with high
affinity for oxygen and congenital cyanotic heart or
lung disease [3, 4]. PV is an acquired hematologic dis-
order that belongs to the myeloproliferative neoplasias
and is characterized by increased hemoglobin and the
presence of the JAK2 V617F mutation in more than
95 % of the patients [5]. Secondary acquired polyglobulia is
often related to heart or lung diseases (e.g., severe chronic
obstructive pulmonary disease). Interestingly, a suppressed
EPO level even after several phlebotomies excludes second-
ary erythrocytosis but cannot discriminate between PV and
EPO-R mutations [6].

There is no consensus on the therapy of CE. The treatment
approach should be individualized taking into account symp-
toms, overt cardiovascular disease, age, additional risk factors
for thromboembolic events including the well-known cardio-
vascular risk factors, and other possible blood count
abnormalities.

We treated our patient with low-dose aspirin and
phlebotomies, aiming a hematocrit of less than 55 %,
in order to prevent ischemic complications. This ap-
proach was chosen in analogy to the current treatment
standards in PV, although the target hematocrit in our pa-
tient is higher.
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Primary polycythemia:

1. Congenital: EPO-R mutations
2. Acquired: Polycythemia vera

- Cardiac or pulmonary disorders
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paraneoplastic EPO production®
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