Endocrinology, A Gandhi and others Immobilization induced ID: 21-0086; October 2021

Diabetes & Metabolism ; .
CASE REPORTS hypercalcemia DOI: 10.1530/EDM-21-0086

Immobilization-induced hypercalcemiain a
patient with renal failure

Anand Gandhi’2, Mike Mortensen234, Sonie Sunny234, Pawarid Techathaveewat234, Jerome Targovnik#4 and
Mahmoud Alsayed?23

Division of Internal Medicine, University of Arizona College of Medicine - Phoenix, Phoenix, Arizona, USA, 2Banner

University Medical Center - Phoenix, Phoenix, Arizona, USA, 3Division of Endocrinology, Diabetes and Metabolism, Correspondence
University of Arizona College of Medicine - Phoenix, Phoenix, Arizona, USA, and “Carl T Hayden Phoenix VA Medical should be addressed
Center, Phoenix, Arizona, USA to A Gandhi

Email

gandhiad4@gmail.com

Summary

Immobilization-induced hypercalcemia is an uncommon cause of elevated calcium which is usually diagnosed following
extensive systemic workup and exclusion of more common etiologies. Previously reported cases have largely described
this phenomenon in adolescents and young adults a few weeks to months after the initial onset of immobilization.
Metabolic workup tends to demonstrate hypercalcemia, hypercalciuria, and eventual osteoporosis. While the exact
mechanism remains largely unclear, a dysregulation between bone resorption and formation is central to the
pathogenesis of this disease. Decreased mechanical loading from prolonged bedrest tends to increase osteoclast induced
bone resorption while promoting osteocytes to secrete proteins such as sclerostin to reduce osteoblast mediated

bone formation. We describe the case of an 18-year-old male who was admitted following intraabdominal trauma. He
underwent extensive abdominal surgery including nephrectomy resulting in initiation of dialysis. After 6 months of
hospitalization, the patient gradually began developing uptrending calcium levels. Imaging and laboratory workup were
unremarkable for any PTH-mediated process, malignancy, thyroid disorder, adrenal disorder, or infection. Workup did
reveal significant elevated bone turnover markers which in combination with the clinical history led the physicians to
arrive at the diagnosis of immobilization induced hypercalcemia. In order to prevent decreased rates of bone loss, the
patient was administered denosumab for treatment. Hypocalcemia followed treatment expectedly and was repleted with
supplementation via the patient’s total parenteral nutrition.

Learning points:

e Immobilization-induced hypercalcemia should remain as a differential diagnosis of patients with prolonged
hospitalizations with hypercalcemia.

e Extensive workup of common etiologies of hypercalcemia should be considered prior to arriving at this diagnosis.

e Denosumab, while off-label for this usage, offers an effective treatment option for immobilization-induced
hypercalcemia though it carries a risk of hypocalcemia especially among patients with renal disease.

Background

This case highlights the diagnosis and management of induce hypercalcemia have been ruled out such as primary
an uncommon cause of hypercalcemia that may often hyperparathyroidism and malignancy. Treatment tends
be overlooked by other more common etiologies. It may to be variable and unique to each patient’s presentation
best be considered after more prevalent conditions that though it typically revolves around i.v. hydration, diuresis,
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glucocorticoids, and denosumab therapy. In our patient,
denosumab was chosen to reduce the rate of bone turnover
due to this disorder, as the patient was likely going to be
persistent with the functional limitations. An expected but
severe side effect of hypocalcemia resulted after treatment
which was corrected with supplementation.

Case presentation

The patient is an 18-year-old male with no prior medical
history was admitted after suffering a gunshot wound in
the abdomen. He underwent extensive intraabdominal
surgery with bilateral nephrectomy, bowel resection,
and splenectomy. The patient required initiation of
dialysis following nephrectomy. His hospital course was
complicated by subsequent gastrointestinal bleeding,
respiratory failure, retroperitoneal abscess, acalculous
cholecystitis, and pericardial effusion requiring window
procedure. The patient was normocalcemic on admission
but gradually displayed uptrending calcium levels
starting approximately 2 months into admission to reach
a peak of 16.3 mg/dL (nl: 8.8-10.4 mg/dL) at 4 months.
Over the following 2 months the patient’s calcium level
normalized without intervention but he started to become
hypercalcemic once again prompting endocrinology
consultation. At this time point, 6 months into admission,
a hypercalcemia workup was initiated.

Investigation

The patient’s labs (Table 1) were notable for parathyroid
hormone (PTH) 11 pg/mL (nl: 15-65 pg/mL), parathyroid

Table 1 Laboratory workup.
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hormone related peptide (PTHrP) 44 pg/dL (nl:14-27
pg/dL), 25 OH vitamin D 19 ng/mL (nl: >20 ng/mL),
1,25 OH vitamin D <8 pg/mL (nl: 18-72 pg/mL), and
collagen type I C-telopeptide (CTx) >6000 pg/mL (nl:
435-2924 pg/mL). Laboratory evaluation for human
immunodeficiency virus (HIV), hyperthyroidism, multiple
myeloma, and adrenal insufficiency was all negative. No
calcium was being administered through the patient’s
total parenteral nutrition (TPN). A low calcium bath was
being used for dialysis. The patient endorsed a diet with
minimal consumption of dairy and other calcium rich
products. The patient did not have any prior history
of malignancy and extensive previous imaging of the
patient’s chest, abdomen, pelvis, brain, and spine did
not reveal any indication of such. Bone mineral density
testing was not performed during the admission. Based
on the comprehensive workup, it was determined that the
patient’s hypercalcemia was most likely secondary to his
prolonged immobilization.

Treatment

Given the diagnosis of immobilization-induced
hypercalcemia, a therapeutic intervention of denosumab
was selected in order to reduce the rate of bone turnover.
The patient was given a dose of denosumab 60 mg s.c. once
for treatment. Expectedly, following treatment, the patient
experienced significant decline in calcium and phosphorus
levels to nadir 7.3 mg/dL (nl: 8.8-10.4 mg/dL) and 0.9 mg/
dL (nl: 2.7-5.9 mg/dL), respectively. Supplementation
was initiated with cholecalciferol 0.25 pg BID, calcium

Laboratory blood tests Result Reference range
Collagen type | C-telopeptide (pg/mL) >6000 435-2924
HIV % Ag/Ab screen (4th Gen) Non-reactive -
Alkaline phosphatase, bone-specific (ug/L) 23.1 13.7-128.0
Cortisol level (ug/dL)

AM 16.4 4.8-19.5

Random (baseline) 5.7 2.5-19.5

30 min post stimulation 13.6 -

60 min post stimulation 18.1 -

90 min post stimulation 19.6 -
Thyroid stimulating hormone (ulU/mL) 1.64 0.30-4.00
PTH, intact (pg/mL) 11 15-65
PTH, related protein (pg/mL)

Random 44 14-27

Pre-dialysis 80 14-27

Post-dialysis 73 14-27
Vitamin D 25, OH (ng/mL) 15.7 >20
Vitamin D 1,25 OH total (pg/mL) <8 19-83

HIV, human immunodeficiency virus; PTH, parathyroid hormone.
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carbonate 1000 mg QID, and calcium gluconate 2 mEq via
the patient’s TPN. The patient’s hemodialysis bath was
adjusted for this fluctuation in calcium level as well.

Outcome and follow-up

The patient’s calcium and phosphorus level slowly
normalized over the following days and the patient
was eventually discharged to a skilled nursing facility
with continued electrolyte monitoring and nutrient
supplementation.

Discussion

Hypercalcemia carries a broad differential diagnosis
that accompanies both parathyroid-mediated and non-
parathyroid-mediated forms (1). Hypercalcemia, as a
whole, can be seen in rates of over 4% of hospitalized
patients (2). Immobilization tends to be a less common
etiology of hypercalcemia though diagnosis remains
important for appropriate management of this disease.
Elevated levels have widespread clinical
implications including decreased QT-interval, bradycardia,
neuropsychiatric disturbances, such as depression and
cognitive dysfunction, as well as both acute and chronic
renalinsufficiency (3). Previousliterature has demonstrated
cases of immobilization induced hypercalcemia among
patients with spinal cord injury (4, 5, 6), traumatic fractures
(7, 8), and Guillan Barre syndrome (9). The development
of this disease tends to occur on average after a few
months (10) after the onset of immobilization though
in some cases it can develop sooner (8). An exhaustive
exploration of etiologies is important to rule out before
reaching this diagnosis including adrenal insufficiency,
thyroid disorders, malignancy, hyperparathyroidism,
and nutrition-induced. In our patient, after an extensive
exploration of other etiologies, the diagnosis of
immobilization induced hypercalcemia was arrived upon.
The presence of bone-specific biomarkers such as CTx
supported our diagnosis. The patient’s elevated PTHrP
was thought to be secondary to his renal insufficiency. A
variety of treatment modalities have been used in previous
cases for immobilization induced hypercalcemia. Due to
the patient’s renal insufficiency in the setting of bilateral
nephrectomy, denosumab was selected as the primary
treatment modality. Denosumab has been well described
in literature as a potential treatment option in similar
patients with immobilization hypercalcemia and renal
insufficiency (11). It should be noted that though despite
its efficacy in immobilization-induced hypercalcemia

calcium
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it is currently considered an off-label usage and not a
primary indication approved by the FDA. An expected
hypocalcemic state was induced following treatment. This
is a known side effect of denosumab especially in those
with renal insufficiency due to maintenance of serum
calcium levels being mediated by bone resorption (12). The
patient’s hypocalcemia was able to be quickly corrected
using calcium and vitamin D supplementation and
remained persistently normal throughout the remainder
of his hospital course.
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