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Abstract
Polycythemia vera is one of the myeloproliferative neoplasms that is distinguished by the un-
controlled production of blood cells and an increased red cell mass due to acquired JAK2 
mutation. It has many complications and it might increase the risk of other tumors. However, 
it does not cause hypercalcemia and is rarely associated with parathyroid adenoma. Here, we 
report on a 64-year-old female with polycythemia vera found to have hypercalcemia due to 
parathyroid adenoma. © 2020 The Author(s)

Published by S. Karger AG, Basel

Introduction

Polycythemia vera (PV) is one of the myeloproliferative neoplasm (MPN) subcategories 
which is characterized by the presence of a mutated JAK2 exon 14 or 12 that results in an 
elevated red blood cell production and panmyelosis in the bone marrow. It is a rare disease 
with an annual incidence of 2–3 per 100,000, and patients’ median age is 65 years [1].

There was an unclear association between MPNs and solid tumors, but recently it has 
been shown, in some studies, that the risk of developing solid tumors is two times higher than 
in the general population, especially stomach, prostate, and lung cancer [2].

Hypercalcemia is a known complication of solid tumors such as lung and breast cancers, 
and of hematological malignancies such as lymphoma and multiple myeloma, but it is rarely 
associated with MPNs. However, it has been reported in very few cases [3]. PV does not cause 
hypercalcemia per se, so other causes should be thought of.
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Primary hyperparathyroidism due to parathyroid adenoma or carcinoma is a common 
cause of hypercalcemia; however, the relationship between PV and primary hyperparathy-
roidism is still obscure, and more case reports and studies are needed to clarify on this coex-
istence.

We report a case of primary hyperparathyroidism due to parathyroid adenoma as a cause 
of chronic hypercalcemia in a 64-year-old female who is known to have PV. To the best of our 
knowledge, this is the first case report of PV, diagnosed based on WHO criteria, to be asso-
ciated with hypercalcemia due to parathyroid adenoma.

Case Presentation

A 64-year-old female was known to have PV since 2010. She fulfilled the 2008 WHO 
criteria [4], i.e., she had a hemoglobin level of 16.7 g/dL (normal range 12–15), was positive 
for JAK2 V617F, and had peripheral blood and bone marrow findings consistent with MPN. 
She was treated with hydroxyurea and frequent phlebotomies, when required, to maintain 
her hematocrit below 42%. She presented to the clinic with a history of fatigue, generalized 
bone ache, and constipation for 4 months. There was no abdominal pain, polydipsia, polyuria, 
changes in her mood, or history of kidney stones. She was not taking any other medications 
apart from hydroxyurea.

Her general physical examination was normal, a head and neck examination was also 
normal, there were no palpable masses or nodules, and chest, heart and abdominal examina-
tions were unremarkable as well.

The latest hemoglobin level was 12.8 g/dL (normal range 12–15), her hematocrit was 
37.3% (normal range 36–46), and her kidney and liver functions were normal. The blood 
calcium level was 2.73 mmol/L (normal range 2.15–2.50), the corrected calcium level was 
2.87 mmol/L (normal range 2.20–2.55), 24-h urine calcium was normal, and the parathyroid 
hormone level was 183 pg/mL (normal range 15–65). Her previous results also showed 
hypercalcemia.

A neck ultrasound showed a normal-sized thyroid gland with a cystic nodule in the right 
and heterogeneous nodules in the left lobe, and two hypoechoic nodes were suspected in the 
region of both parathyroid glands. However, parathyroid glands cannot be visualized. There 
was no evidence of cervical lymphadenopathy. An abdominal ultrasound showed slight sple-
nomegaly. Severe osteoporosis was confirmed by dual-energy X-ray absorptiometry scanning. 
A parathyroid MIBI scan was negative for enlarged overactive parathyroid adenoma or hyper-
plasia. However, parathyroid SPECT CT showed a hyperfunctioning parathyroid adenoma in 
the left-upper-pole thyroid region (Fig. 1, 2).

The patient was followed up by the endocrinologist, who started her on cinacalcet and 
referred her to the surgical team for parathyroidectomy.

Discussion

Polycythemia is defined as an increased red blood cell mass and production which causes 
an elevation in hemoglobin and hematocrit. There are two types of absolute polycythemia: 
primary and secondary polycythemia. Secondary polycythemia is a result of other conditions 
which increase erythropoietin production. It is usually associated with solid tumors, such as 
renal cell carcinoma, hepatoma, and ovarian cancer. Also, it is a bodily response to chronic 
hypoxemia. In contrast, primary polycythemia is caused by bone marrow disorders, which 
mainly leads to abnormal erythroid cell line proliferation. PV is distinguished from other 
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types by higher erythrocyte production than other blood cells and positive JAK2 mutation in 
almost all patients.

The WHO classifies MPNs into seven subcategories; one of them is PV. The 2016 WHO 
criteria for PV diagnosis include three major criteria and one minor criterion. The major 
criteria are: hemoglobin >16.5 g/dL and >16.0 g/dL in men and women, respectively, or 
hematocrit >49% (men)/>48% (women), or an increased red cell mass; bone marrow biopsy 
showing hypercellularity for age with trilineage growth (panmyelosis) including prominent 
erythroid, granulocytic, and megakaryocytic proliferation with pleomorphic, mature mega-
karyocytes (differences in size); and the presence of JAK2 or JAK2 exon 12 mutation. A 
subnormal serum erythropoietin level is the minor criterion. For a PV diagnosis, either all 
major criteria are required or the first two major criteria plus a subnormal serum erythro-
poietin level [5].

PV has some complications, which include thrombosis, bleeding, hepatosplenomegaly, 
erythromelalgia, hyperuricemia, myelofibrosis, and transformation to myelodysplasia or 
acute leukemia. However, hypercalcemia is not one of these complications. Hypercalcemia, 
which occurs in multiple myeloma, lymphoma, or any other solid tumor, is usually related to 
the disease itself, but in PV, it is usually due to other causes such as primary hyperparathy-
roidism, due to adenoma or carcinoma, or due to other solid malignancies. Also, it has been 
reported that hypercalcemia is associated with PV transformation into acute myeloid leukemia 
[6]. Although there are case reports and studies that describe an association between hyper-
calcemia and PV, most of them are old, from a time at which the PV diagnosis was unclear, and 
it was established before introducing the WHO criteria in 2008 [7].

Fig. 2. One-hour SPECT CT image 
showing prominent MIBI reten-
tion in the left upper pole.

Fig. 1. Asymmetrical tracer up-
take; focally increased uptake 
seen in the left upper pole.
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Parathyroid adenoma could be the cause of hypercalcemia in PV, and it is mentioned in 
one study that it can increase the risk of PV, but this study included patients from 1958 to 
2008 and the method of diagnosis was unexplained [8]. Also, it was shown in a case report 
that PV and hypercalcemia have improved after thyroidectomy, but in that case, JAK2 was 
negative and the method of diagnosis was not available [9]. On the other hand, some studies 
have shown that hyperparathyroidism increases red cell destruction in uremic patients by 
increasing the calcium level inside them [10].

Based on the available case reports and studies, we could not conclude that there is an 
association between hyperparathyroidism and PV; also, most of these studies were done 
before the introduction of the WHO diagnostic criteria, so we need more studies to under-
stand completely if it is just a coexistence or a cause-and-effect relationship.

Due to the relative rarity of PV and the unknown association between hypercalcemia and 
PV, the diagnosis was delayed. Physicians should be aware of this possible association in 
order to avoid missing or delaying the diagnosis in similar cases and to consider improving 
the quality of life of those patients [11].

Finally, we can say that our case could be the first case with a well-established PV diag-
nosis, based on the 2008 WHO criteria, diagnosed with hypercalcemia due to parathyroid 
adenoma.

Conclusions

Although an association between hypercalcemia and some solid and hematological 
malignancies has been reported in many studies, it is not well reported for PV cases, espe-
cially after the introduction of the WHO criteria. Parathyroid adenoma could be the cause of 
hypercalcemia in PV. We would like to highlight this rare finding in order to increase physi-
cians’ awareness, and to encourage them to report similar cases to understand this associ-
ation.
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