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A Rare Presentation of Hypermagnesemia Associated with
Acute Kidney Injury due to Hypercalcemia
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Abstract:

A 79-year-old Japanese woman presented with consciousness disturbance, hypercalcemia, and hypermagne-
semia. She had rheumatoid arthritis and osteoporosis. Three months before admission, she was treated with
oral calcitriol for osteoporosis. Two months before admission, she was treated with magnesium oxide for
constipation. One month before admission, she underwent articular femoral bone replacement. Two weeks
postoperatively, consciousness disturbance and elevated serum calcium levels were observed, and she was
transferred to our hospital. On admission, her laboratory data showed elevated serum magnesium and cre-
atinine levels. This is a rare case of coexistent hypercalcemia and hypermagnesemia associated with con-

sciousness disturbance and acute kidney injury.
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Introduction

Hypercalcemia is caused by primary hyperparathyroidism,
malignancies, and medications such as calcium (Ca) and
1,25-dihydroxycholecalciferol. Hypermagnesemia can be at-
tributed to the administration of magnesium (Mg), especially
in patients with renal failure. In patients with hypermagne-
semia, the serum calcium level is usually decreased or un-
changed (1). We herein report an atypical case of hypermag-
nesemia in acute kidney injury (AKI) caused by hypercalce-
mia, induced by the administration of activated vitamin D;
and magnesium oxide.

Case Report

A 79-year-old woman presented with consciousness dis-
turbance and AKI. She had a history of rheumatoid arthritis
and had been treated with 5 mg/day of prednisolone. Three
months and 2 months before presentation, she was treated
with calcitriol 0.25 pg/day and magnesium oxide powder 3
g/day for osteoporosis and constipation, respectively. One
month before admission, she had undergone artificial femo-

ral head replacement for left femoral bone head fracture.
Two weeks after the operation, she developed consciousness
disturbance and was transferred to the emergency clinic at
our hospital. On presentation, her temperature was 36.6°C.
Her blood pressure and heart rate were 116/84 mmHg and
80/min, respectively. Her state of consciousness was stupor-
ous. Her respiratory movement was impaired, with reduced
oxygen saturation (90% at room air); nasal oxygen supple-
mentation was started at 2 L/min. Neurological examinations
did not reveal any abnormalities, including deep tendon re-
flexes. Chest and abdomen examinations showed no remark-
able findings. Laboratory values showed a red blood cell
count of 232x10"/uL (reference range: 400-552) and a he-
moglobin level of 7.2 g/dL (13.2-17.2).

Her C-reactive protein level was 2.6 mg/dL (<0.3), and
her albumin level was 2.6 g/dL (3.9-4.9); the sodium, potas-
sium, and chloride levels were 132 (136-145), 4.9 (3.4-4.5),
and 97 (100-108) mmol/L, respectively. The serum Ca,
phosphorus, and Mg levels were 14.9 (8-10.4), 4.1 (2.5-4.5),
and 5.6 (1.9-2.5) mg/dL, respectively. Her serum creatinine,
blood urea nitrogen, and uric acid levels were elevated at
3.98 (0.6-1.1), 76 (8-20), and 8.6 (3.4-7.8) mg/dL, respec-
tively. Her estimated glomerular filtration rate (eGFR) was
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decreased to 9.2 mL/min/1.73 m’. Intact parathyroid hor-
mone (PTH) and parathyroid hormone related protein
(PTHrP) were 99.6 pg/mL (10.3-65.9) and <1.0 pmol/L, re-
spectively. A urinalysis revealed no remarkable findings. An
initial arterial blood gas analysis with inhalation of O, at 2
L/min revealed the following: pH 7.423, partial pressure
oxygen (pO.) 69.0 torr, carbon dioxide partial pressure
(pCO») 47.7 torr, HCO; 30.6 mEqg/L, base excess 6.1 mEq/
L, and O, saturation 94.2%. Abdominal computed tomogra-
phy (CT) revealed bilateral cortical nephrocalcinosis
(Fig. 1).

She was diagnosed with AKI due to hypercalcemia and
hypermagnesemia, thought to be induced by the administra-
tion of supplements combined with subclinical hyperpara-
thyroidism. Therefore, calcitriol and magnesium oxide were

Figure 1. A computed tomography scan showing cortical

nephrocalcinosis in the bilateral kidneys (arrows).
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stopped and intravenous eel calcitonin (40 U/day), intrave-
nous saline infusion, and intravenous furosemide (40 mg/
day) were started. On the second hospital day, her serum Ca
level decreased to 14.3 mg/dL, serum Mg level increased to
6.5 mg/dL, and consciousness disturbance progressed inter-
mittently (JCS III-100). However, on the 4th hospital day,
both the serum Ca and Mg levels decreased, and her con-
scious disturbance slightly improved subsequently (JCS II-
20). On the 7th hospital day, the levels of Ca and Mg nor-
malized, and her consciousness levels improved (Fig. 2).
Calcitonin was tapered, and both intravenous saline infusion
and intravenous diuretics were stopped. Her clinical course
showed good progression, and she was discharged on hospi-
tal day 35. Unfortunately, she died suddenly two months af-
ter discharge from an unknown cause.

Discussion

Hypercalcemia is common and can occur in several clini-
cal situations, including malignancy, hyperparathyroidism,
and vitamin D; excess (2). It has been reported that the first-
and second-most common causes are malignancy and hyper-
parathyroidism, respectively, and that these 2 diagnoses ac-
count for over 80% of hypercalcemia cases (2). In the pre-
sent case, the serum PTHrP level was within the normal
range. In addition, no obvious metastatic lesions in the bone
were seen. However, although her serum calcium level was
elevated, her intact PTH level was slightly higher than the
reference range. CT showed no remarkable findings in the
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Figure 2. The clinical course of the patient.
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neck, including the thyroid and parathyroid. However, be-
cause her intact PTH was not suppressed by hypercalcemia
and her clinical course improved after stopping calcitriol
treatment, we speculated that she had hyperparathyroidism,
and that the subsequent administration of calcitriol had led
to hypercalcemia. To our knowledge, only one report on the
association of hypermagnesemia and hypercalcemia has
been published (1). The previously reported patient under-
went hemodialysis and was suspected of having hyperpara-
thyroidism, as in the current case. However, this association
might be more common than is currently recognized, and its
epidemiology should be further investigated.

Mg homeostasis is regulated by the balance between gas-
trointestinal absorption and renal excretion. In healthy indi-
viduals without renal dysfunction, the maximal renal excre-
tion of Mg can exceed 6 g daily, so the levels of serum Mg
are well controlled within the normal range (3). Even in pa-
tients with renal failure, the serum Mg levels can usually be
normalized with the down-regulation of gastrointestinal Mg
absorption (4). Therefore, symptomatic hypermagnesemia is
an extremely rare clinical event and is generally observed in
patients receiving Mg compounds in the presence of renal
dysfunction and/or small bowel hypomotility (4). In addi-
tion, it has been reported that hypermagnesemia itself might
contribute to intestinal smooth muscle dysfunction (5). The
eGFR that tends to lead to hypermagnesemia is reportedly
<30 mL/min (6), and an eGFR of <30 mL/min/1.73 m’ in
elderly people in Japan who have been prescribed magne-
sium oxide is associated with a risk of hypermagne-
semia (7). Hypermagnesemia usually results from iatrogenic
causes, such as intravenous Mg administration, oral inges-
tion of Mg-containing antacids or cathartics, and procedure-
retroperitoneal or peritoneal leakage of Mg-
containing preparations (5). The administration of calcitriol,
activated vitamin Ds; given as a therapeutic agent for osteo-
porosis, is known to result in increased gastrointestinal Mg
absorption and decreased renal Mg excretion, leading to ele-
vated Mg levels (6). In the present case, the use of calcitriol
might have led to acute renal injury and severe hypercalce-
mia, and in this situation, the subsequent administration of
magnesium oxide might have resulted in hypercalcemia and
hypermagnesemia. Therefore, as the incidence of complica-
tions associated with osteoporosis and constipation is high
in elderly people, it is necessary to pay close attention to
this vicious circle.

The clinical manifestation of hypermagnesemia is charac-
terized by neuromuscular, respiratory, and cardiovascular
complications. In general, saline diuresis and loop diuretics
can be used to enhance Mg excretion. Because Mg acts as a
Ca channel blocker, intravenous Ca is sometimes used in the
treatment of hypermagnesemia. In the present case, there
were fewer clinical manifestations than expected based on
the severity of her hypercalcemia and hypermagnesemia. We
suspect that, in this patient, hypercalcemia and hypermagne-
semia might have masked each other’s manifestations.

Cortical nephrocalcinosis is rare (2.4%) and usually re-

related

sults from severe destructive disease of the cortex (8). This
has been described in chronic glomerulonephritis, although
often in the presence other factors, such as increased cal-
cium ingestion (9); acute cortical necrosis (10); chronic
pyelonephritis, which may be focal and therefore asymmet-
ric (11); and trauma (12). Conversely, primary hyperparathy-
roidism is a known risk factor for nephrolithiasis, and in
most published series of patients presenting with nephrolith-
iasis, the prevalence of concurrent primary hyperparathyroid-
ism is 2-8% (13). Therefore, in the present case, although
the onset of cortical calcification is unclear, it is likely that
hypercalcemia caused by primary hyperparathyroidism re-
sulted in cortical nephrocalcinosis. Chronic kidney disease,
which often causes AKI, is common in elderly patients (14).
Therefore, to prevent the development of AKI in such pa-
tients with underlying diseases, the eGFR should be moni-
tored to determine their renal function, and the serum levels
of Ca and Mg should be measured when vitamin D, Ca,
and Mg are being administered.
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