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Abstract
Hypercalcemia is a relatively common clinical problem. Calcium is the most abundant cation in the human body and plays a 

significant role in neural transmission, enzyme activity, myocardial function, coagulation and other cellular functions. Most of the 
calcium is found in the bones as calcium phosphate, while a small percentage is located in the cells and extracellular fluids. In the 
serum, about 45% of calcium is bound to proteins, 45% exists as free or ionized calcium in the active form, and 10% is bound to 
anions. Systemic acidosis decreases calcium binding to albumin, increasing serum levels, while alkalosis causes the opposite effect. 
Serum calcium concentrations are highest in neonates and infants, reduce during childhood and adolescence, and does tend to 
become stable at adult values by 17 years of age. Hypercalcemia is serum calcium concentration two standard deviations above the 
mean values. Normal serum concentrations of total calcium generally range between 8.5 and 10.5 mg/dL (2.12 to 2.62 mmol/l) and 
ionized calcium between 4.65-5.30 mg/dL (1.16-1.31 mmol/l). Decreased Parathyroid hormone and decreased 1,25(OH)2D should 
accompany hypercalcemia unless Parathyroid hormone or 1,25(OH)2D is causal. Primary hyperparathyroidism and malignancy 
account for 90% of the cases of hypercalcemia. Treatment should be aimed at the underlying disorder. However, if serum calcium 
exceeds 12 to 14mg/dL (3 to 3.5mmol/l), acute hydration and agents that inhibit bone resorption are required. Under selected 
conditions, calcimimetics, calciuresis, glucocorticoids, or dialysis may be needed.
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Introduction
Most of the calcium is found in the bones as calcium 

phosphate, while a small percentage is located in the cells and 
extracellular fluids. In the serum, about 45% of calcium is bound 
to proteins, 45% exists as free or ionized calcium in the active 
form, and 10% is bound to anions [1,2]. Hypercalcemia is defined 
by a serum calcium value above the upper limit of the normal 
range, defined as greater than 2 SDs above the population mean 
[3]. Hypercalcemia affects approximately 1% of the general 
population and around 2% of patients with cancer [4-6]. The 
annual incidence of hypercalcemia is 0.09% to 0.6%, varying by 
the population screened [7,8].  Approximately 90% of people with 
hypercalcemia have primary hyperparathyroidism (PHPT) or  

 
malignancy. However, hypercalcemia may be due to a large number 
of disorders. Optimal management requires identifying the etiology 
of hypercalcemia. Majority of health care establishments within the 
developed countries have facilities to quickly and fully investigate 
the cause of hypercalcemia; however, it would be envisaged that 
some small health care establishments in remove areas within 
some developing countries may not have facilities to quickly and 
thoroughly investigate for the cause of hypercalcemia. This review 
which is divided into two parts (A) which has summarized the 
causes, pathophysiology, presentation, diagnosis, and treatment 
of hypercalcemia with a focus on severe hypercalcemia and 
has highlighted the role of the interprofessional team in its 
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management; and (B) Miscellaneous Narrations and Discussions 
related to some case reports and case series as well as studies 
related to hypercalcemia.

Methods
Internet databases were searched, including Google, Google 

Scholar, Yahoo, Bing, Pub line and PUBMED. The search words used 
included: hypercalcemia, and: epidemiology, diagnosis, treatment, 
bisphosphonates, incidence, survival, prognoses, and mortality 
without year restriction. The National Library for Health and the 
National Guidelines Clearing House were also searched for relevant 
guidelines and reviews. Fifty-one (51) references were identified 
which were used to write the article which has been divided 
into two parts: (A) Overview and (B) Miscellaneous narrations 
from some case reports, case series, and some studies related to 
hypercalcaemia.

Results
Overview

General statements

The normal range of serum calcium does vary between 2.12–
2.60 mmol/L. Calcium in the blood is normally transported partly 
bound to plasma proteins (about 45%), notably albumin, partly 
bound to small anions such as phosphate and citrate (about 10%) 
and partly in the free or ionized state (about 45%). Calcium is 
highly bound to plasma proteins, therefore if albumin is low, the 
corrected calcium should be used.

Hypercalcemia may be associated with a spectrum of clinical 
manifestations, ranging from few or no symptoms in patients 
with mild chronic hypercalcemia to severe obtundation and 
coma. The degree of hypercalcemia, along with the rate of rise of 
serum calcium concentration, often determines symptoms and the 
urgency of therapy. The therapeutic approach should reflect these 
differences.

a) Mild hypercalcemia: Patients with asymptomatic or 
mildly symptomatic (e.g., constipation) hypercalcemia (calcium 
<12 mg/dL [3 mmol/L]) do not require immediate treatment.

b) Moderate hypercalcemia: Patients with a serum calcium 

of 12 to 14 mg/dL (3 to 3.5 mmol/L) may not require 
immediate treatment, because that degree of hypercalcemia 
may be well tolerated chronically. However, an acute rise to 
these concentrations may cause marked changes in sensorium, 
which requires more aggressive measures.

c) Severe hypercalcemia: Patients with a serum calcium 
concentration >14 mg/dL (3.5 mmol/L) require more 
aggressive treatment, regardless of symptoms.

The reference range for ionized calcium varies with the assay, 
and therefore, the ionized calcium thresholds for intervention 
depend on the assay. In an ionized calcium assay with a normal 
range of 4.8 to 5.6 mg/dL (1.2 to 1.4 mmol/L), mild, moderate, and 
severe hypercalcemia may be defined as follows (13):

a) Mild – Ionized calcium 5.6 to 8 mg/dL (1.4 to 2 mmol/L)

b) Moderate – Ionized calcium 8 to 10 mg/dL (2 to 2.5 
mmol/L)

c) Severe – Ionized calcium 10 to 12 mg/dL (2.5 to 3 
mmol/L)

Causes

Hypercalcemia is a relatively common clinical problem. 
Among all causes of hypercalcemia, primary hyperparathyroidism 
and malignancy are the most common, accounting for greater 
than 90 percent of cases. Therefore, the diagnostic approach to 
hypercalcemia typically involves distinguishing between the two. It 
is usually not difficult to differentiate between them. Malignancy 
is often evident clinically by the time it causes hypercalcemia, 
and patients with hypercalcemia of malignancy usually have 
higher calcium concentrations and are more symptomatic from 
hypercalcemia than individuals with primary hyperparathyroidism. 
Although hypercalcemia in otherwise healthy outpatients is usually 
due to primary hyperparathyroidism and malignancy is more 
often responsible for hypercalcemia in hospitalized patients, other 
potential causes of hypercalcemia must be considered. Various 
causes of hypercalcaemia exist as illustrated in Table 1. Other 
potential causes include Addison’s disease, Medications such as 
thiazide diuretics, vitamin D, lithium, calcium-containing antacids 
(Table 2).

Table 1: Causes of Hypercalcemia.

Causes of Hypercalcemia (22)

I. Increased bone resorption

A. Parathyroid hormone mediated

1. Sporadic primary hyperparathyroidism

2. Familial/inherited primary hyperparathyroidism

a. Multiple endocrine neoplasia

b. Familial isolated hyperparathyroidism

c. Hyperparathyroidism jaw-tumor syndrome

d. Familial hypocalciuric hypercalcemia (CASR, GNA11, AP2S1 variants, etc)
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e. Neonatal severe hyperparathyroidism (CASR variant)

3. Parathyroid cancer

4. Tertiary hyperparathyroidism

5. Drugs—lithium

6. Malignancy—ectopic parathyroid hormone production (rare)

B. Non–parathyroid hormone mediated

1. Malignancy

a. Humoral hypercalcemia of malignancy (parathyroid hormone–related protein)

b. Osteolytic metastases or myeloma

2. Immobilization

3. Vitamin A toxicity

4. Hyperthyroidism

5. Drugs—teriparatide, abaloparatide, rebound after denosumab discontinuation

6. Jansen-type metaphyseal chondrodysplasia (activating PTH1R variant)

7. Humoral hypercalcemia of benignancy (parathyroid hormone–related protein secretion by benign tissue)

II. Increased gastrointestinal absorption

A. Vitamin D mediated

1. Hypervitaminosis D

2. 1,25-dihydroxyvitamin D mediated

a. Hematologic malignancies (increased 1α-hydroxylase activity)

b. Granulomatous disorders

i. Infectious—tuberculosis, cat-scratch disease, histoplasmosis, cryptococcosis, candidiasis, leprosy, Pneumocystis jirovecii, etc

ii. Inflammatory—sarcoid, Wegener granulomatosis, Crohn disease, Blau syndrome, Langerhans cell histiocytosis, etc

iii. Foreign body—silicosis, talc, bacille Calmette-Guérin therapy, berylliosis, paraffin oil

iv. Other—subcutaneous fat necrosis of the newborn, lipoid pneumonia

c. Drugs—calcitriol, activated vitamin D analog ingestion, 8-chloro–cyclic adenosine monophosphate

d. Congenital—CYP24A1 variant, SLC34A1 variant

B. Non–vitamin D mediated

1. Lactase deficiency

2. Sucrase-isomaltase deficiency

III. Reduced kidney clearance

A. Drugs—thiazides

B. Milk-alkali syndrome (concomitant with excess calcium carbonate ingestion)

C. Acute kidney failure

D. Bartter syndrome

E. Adrenal insufficiency

IV. Other or unclear mechanism

A. Reduced deposition of skeletal calcium

1. Adynamic bone disease

2. Hypophosphatasia

B. Redistribution—rhabdomyolysis

C. Other or unknown—acromegaly, pheochromocytoma, theophylline, ketogenic diet, kidney tubular acidosis, foscarnet, omeprazole, aromatase inhibi-
tors, sodium-glucose cotransporter 2 protein inhibitors, immune checkpoint inhibitors, calcium-sulfate beads, COVID-19, Williams syndrome
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Table 2: Clinical and biochemical data at admission in our clinic [17].

Analyte Result Normal adult  reference range

Total calcium (mg/dL) 10.5 8.6-10.2

Ionized calcium (mmol/L) 1.35-1.36-1.45 1.13-1.32

Phospate (mg/dL) 3.1 2.7-4.5

Magnesium (mg/dL) 2.02 1.7-2.2

Albumin (g/dL) 4.6 3.6-5.2

PTH (pg/mL) < 4-7 8-40

Calcitonin (pg/mL) < 2 < 11.5

25-hydroxy vitamin D (ng/mL) 30.3

1,25-dihydroxyvitamin D (pg/mL) 107 20-67

Osteocalcin (ng/mL) 61.6 6.8-34

Bone-specific alcaline phophatase (mcg/L) 23 2-20

Carboxy-terminal collagen crosslinks (ng/mL) 1.042 0.112-0.738

Urine calcium (mg/24h) 150-410-455 100-321

Urine phosphates (mg/24h) 697-875 400-1300

Urine magnesium (mg/24h) 140-164 60-120

Creatinine (mg/dL) 0.69-0.72 0.5-0.9

Urine creatinine (mg/24h) 1050-1085-1148 740-1570

Angiotensin converting enzyme (U/L) 80 65.8-114.4

Epidemiology

The prevalence of hypercalcemia in the general population is 
approximately 1% to 2%. Most of the cases (90%) of hypercalcemia 
are due to primary hyperparathyroidism and malignancy-associated 
hypercalcemia. The prevalence of primary hyperparathyroidism in 
the general population ranges from 0.2% to 0.8% and increases with 
age. Overall, 2% of all cancers are associated with hypercalcemia, 
but in the pediatric age group, the prevalence is about 0.4% to 1.3%.

Pathophysiology

Calcium concentration is regulated by plasma membrane 
calcium receptor, PTH and its receptor, calcitonin and its receptor, 
and by the actions of vitamin D on kidneys, bone, and intestines. 
PTH mobilizes calcium directly by enhancing bone resorption, and 
indirectly, by stimulating one alpha-hydroxylase which increases 
vitamin D3 production, in turn, leading to increased absorption 
of calcium from the gut and increased bone resorption. Primary 
hyperparathyroidism is due to a solitary adenoma or diffuse 
hyperplasia of the gland. In this condition, there is an abnormal 
set point in the relation between calcium and PTH levels and 
calcium independent PTH secretion.  Familial hypocalciuric 
hypercalcemia is inherited autosomal dominant pattern and is 
due to an inactivating mutation in the calcium-sensing receptor 
gene. Granulomatous lesions cause ectopic vitamin D production. 
Transient neonatal hypercalcemia can rarely be seen in infants 
born to mothers with hypoparathyroidism. Hypercalcemia from 
hyperparathyroidism is mild and could go one for years and be 
asymptomatic. Hypercalcemia from malignancy is associated with 

rapidly increasing calcium levels.

Manifestations of hypercalcemia

Symptoms of hypercalcemia are usually seen when serum 
calcium levels are more than 12 mg/dl. Irrespective of the etiology, 
the broad signs and symptoms can be summarized as “groans, 
bones, stones, moans, thrones and psychic overtones”.

Groans: Gastrointestinal symptoms like pain, nausea, and 
vomiting. Hypercalcemia can lead to peptic ulcer disease and 
pancreatitis.

Bones: Bone related complications like bone pain. 
Hypercalcemia can lead to osteoporosis, osteomalacia, arthritis 
and pathological fractures.

Stones: Renal stones causing pain.

Moans: Refers to fatigue and malaise.

Thrones: Polyuria, polydipsia, and constipation (sitting on the 
toilet as you are sitting on a throne).

Psychic overtones: Lethargy, confusion, depression and 
memory loss.

Severe hypercalcemia inhibits neuromuscular and myocardial 
depolarization leading to muscle weakness and arrhythmias. 
Cardiovascular effects include prolonged PR interval, short QT 
interval, widened QRS complex, and bradycardia. Increased thirst 
with polydipsia and polyuria is seen initially, progressing to 
nephrolithiasis and nephrocalcinosis in chronic cases. Neurologic 
features include impaired concentration, altered mental status 

http://dx.doi.org/10.32474/JUNS.2023.04.000179


Citation: Anthony Kodzo-Grey Venyo* and Olawumi Adaramodu. Hypercalcemia: A review and Update. J Urol Neph St 4(1)- 2023. JUNS.
MS.ID.000179. DOI: 10.32474/JUNS.2023.04.000179

                                                                                                                                                          Volume 4 - Issue 1 Copyrights @ Anthony Kodzo-Grey VenyoJ Urol Neph St

401

ranging from confusion to irritability. Levels of more than 14 
mg/dL can cause encephalopathy and levels above 15 mg/dL is a 
medica emergency. Severe acute abdominal pain should be a clue 
to evaluate for pancreatitis. Osseous changes can lead to bone pain, 
gait abnormalities, and fractures and are seen radiologically as 
subperiosteal and endosteal bone resorption. In infants and young 
children, hypercalcemia can cause poor weight gain and failure to 
thrive.

Investigations and Evaluation

Most cases of hypercalcemia are detected through routine 
testing. Work up for etiology includes obtaining serum PTH, 
calcitonin, Vitamin D, ionized calcium, phosphorus, magnesium, 
alkaline phosphatase levels, renal functions, and urinary calcium-
creatinine ratio. Sensitive and specific immunochemiluminometric 
assays should be used to measure parathyroid hormone 
(PTH) (i-PTH). Hyperparathyroidism is characterized by high 
calcium, high i-PTH levels with low phosphorous levels. Familial 
hypocalciuric hypercalcemia has inappropriately normal PTH levels 
with high magnesium and low calcium creatinine clearance. Other 
causes of hypercalcemia typically have low PTH levels. Patients 
with hypercalcemia and hypervitaminosis D have high serum 
concentrations of calcidiol, whereas patients with a granulomatous 
disease have high levels of calcitriol. In patients with hypercalcemia 
associated with malignancy, the PTH-related peptide levels are 
elevated. Imaging is indicated to identify nephrolithiasis and 
nephrocalcinosis- all articles. Neonates and infants who are 
found to be hypercalcemic in the presence of dysmorphic features 
should prompt evaluation for Williams or Murk Jansen syndrome. 
Imaging studies are done to rule out sarcoidosis or lung cancer. A 
mammogram is used to rule out breast cancer and a CT scan is done 
to rule out renal cancer. The parathyroid glands are investigated 
with ultrasound and MRI.

ECG features of hypercalcemia include:

a) T wave flattening or inversion

b) Mild prolongation of the QRS and PR intervals

c) ST-elevation

d) The presence of J wave at the end of the QRS complex.

Differential Diagnoses

The differential diagnoses include: Hypermagnesemia, 
Hyperparathyroidism, Hyperphosphatemia

Treatment

Treatment for hypercalcemia should be aimed at lowering 
the serum calcium concentration and, if possible, correcting or 
decreasing impact of the underlying disease. Patients with mild 
or moderate hypercalcemia that have no symptoms do not need 
immediate treatment. They should avoid exacerbating factors 
(dehydration, calcium intake >1000 mg/d, immobilization). If 
feasible, thiazide diuretics should be discontinued. Vitamin D 
supplements should be discontinued until serum measurements 

are available. If vitamin D levels are low and hypercalcemia is not 
likely vitamin D mediated, vitamin D supplements may be resumed. 
Chronic moderate hypercalcemia that is mildly symptomatic (such 
as fatigue) may not require immediate treatment. However, if 
nausea, vomiting, dehydration, or altered mental status are present, 
therapy for severe hypercalcemia should be instituted. Definitive 
management of mild hypercalcemia requires treatment of the 
underlying cause (Table 1), including discontinuation of contributing 
medications if clinically indicated. Most patients with chronic, mild 
hypercalcemia have Sporadic primary hyperparathyroidism PHPT. 
In the US, most patients with PHPT are “asymptomatic” because 
they do not manifest any of the classic features of PHPT, namely 
symptoms of hypercalcemia, nephrolithiasis, or osteitis fibrosa 
cystica.

Treatment of Severe or Symptomatic Hypercalcemia

Severe hypercalcemia is life-threatening. Therefore, treatment 
is often required before the cause is known (Table 1). Most patients 
with severe hypercalcemia are severely dehydrated. Therefore, 
initial treatment of severe hypercalcemia includes hydration with 
saline. Similarly, increased bone resorption is either responsible for 
or substantially contributes to most etiologies of hypercalcemia, 
and prompt treatment with intravenous bisphosphonates such as 
zoledronic acid, pamidronate, and/or calcitonin is usually indicated. 
The approach should be modified based on clinical factors. 
Hydration alone might be sufficient when the cause is known and 
readily reversible (e.g., milk-alkali syndrome). In contrast, hydration 
alone is typically insufficient with hypercalcemia of malignancy. 
Glucocorticoids may be an initial adjunctive therapy in those with 
known or highly suspected vitamin D–mediated hypercalcemia 
and can be used as an additional therapy in refractory life-
threatening hypercalcemia of any cause. Once acute hypercalcemia 
is controlled and the cause identified, treatment can be tailored to 
pathophysiological mechanism.

The administration of calcitonin plus saline hydration should 
result in substantial reduction in serum calcium concentrations 
within 12 to 48 hours. The bisphosphonate will be effective by 
the second to fourth day and provide a more sustained effect, 
thereby maintaining control of hypercalcemia. Volume expansion 
with isotonic saline — Most patients presenting with severe 
hypercalcemia have marked intravascular volume depletion. 
Hypovolemia exacerbates hypercalcemia by impairing the renal 
clearance of calcium. Isotonic saline for 24 to 48 hours corrects 
possible volume depletion due to hypercalcemia-induced urinary 
salt wasting and, in some cases, vomiting. The rate of saline 
infusion depends upon several factors, including the severity of 
hypercalcemia, the age of the patient, and presence of comorbid 
conditions, particularly underlying cardiac or renal disease. A 
reasonable regimen, in the absence of oedema, is the administration 
of isotonic saline at an initial rate of 200 to 300 mL/hour that is 
then adjusted to maintain the urine output at 100 to 150 mL/hour.

In the absence of renal failure or heart failure, loop diuretic 
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therapy to directly increase calcium excretion is not recommended, 
because of the availability of drugs (e.g., bisphosphonates) that 
inhibit bone resorption, which is primarily responsible for the 
hypercalcemia, as well as the potential for fluid and electrolyte 
complications (e.g., hypokalaemia, hypomagnesemia) and volume 
depletion resulting from a massive saline infusion and furosemide-
induced diuresis. Nevertheless, saline therapy can lead to fluid 
overload in patients who cannot excrete the administered salt 
because of impaired renal function or heart failure. In individuals 
with renal insufficiency or heart failure, careful monitoring and 
judicious use of loop diuretics (after intravascular volume has been 
repleted) may be required to prevent fluid overload.

Saline therapy rarely normalizes the serum calcium 
concentration in patients with more than mild hypercalcemia. 
Concurrent treatment with bisphosphonates with or without 
calcitonin is typically required to treat moderate to severe 
hypercalcemia. Calcitonin — Calcitonin should be administered 
intramuscularly or subcutaneously; nasal administration of 
calcitonin is not efficacious for treatment of hypercalcemia. The 
initial dose is 4 units/kg. The serum calcium is repeated in four to 
six hours. If a hypocalcaemia response is noted, then the patient 
is calcitonin sensitive, and the calcitonin can be repeated every 12 
hours for a total duration of 24 to 48 hours. If the response is not 
satisfactory, the dose may be increased to 8 units/kg every 6 to 12 
hours (total duration of therapy 24 to 48 hours).

The efficacy of calcitonin is limited to the first 48 hours, even 
with repeated doses, indicating the development of tachyphylaxis, 
perhaps due to receptor downregulation. Because of its limited 
duration of effect, calcitonin is most useful in symptomatic 
patients with calcium >14 mg/dL (3.5 mmol/L), when combined 
with hydration and bisphosphonates (or denosumab, in 
bisphosphonate-refractory patients). Pharmacologic doses of 
calcitonin reduce the serum calcium concentration by increasing 
renal calcium excretion and, more importantly, by decreasing bone 
resorption via interference with osteoclast function. Calcitonin 
is safe and relatively nontoxic (other than mild nausea and the 
rare hypersensitivity reaction). Although a relatively weak agent, 
it works rapidly, lowering the serum calcium concentration by a 
maximum of 1 to 2 mg/dL (0.3 to 0.5 mmol/L) beginning within 
four to six hours. Thus, it is useful in combination with hydration 
for the initial management of severe hypercalcemia.

Bisphosphonates — Bisphosphonates are relatively nontoxic 
compounds, and they are more potent than calcitonin and saline for 
patients with moderate or severe hypercalcemia. As a result, they 
have become the preferred agents for management of hypercalcemia 
due to excessive bone resorption from a variety of causes, including 
malignancy-related hypercalcemia. Their maximum effect occurs in 
two to four days, so that they are usually given in conjunction with 
saline and/or calcitonin, which reduce calcium concentration more 
rapidly.

Although bisphosphonates are most commonly used to treat 
established hypercalcemia, they have also been given to prevent 

hypercalcemia and adverse skeletal events, particularly in patients 
with metastatic cancer to bone. The use of bisphosphonates to 
improve outcomes for patients with cancer is discussed separately.

Choice of drug and dosing — Zoledronic acid (ZA; 4 mg IV 
over 15 minutes) is preferred over pamidronate (60 to 90 mg 
over 2 hours) because it is superior to pamidronate in reversing 
hypercalcemia related to malignancy. Ibandronate and clodronate 
are less commonly used options. Alendronate and risedronate 
are potent, third-generation bisphosphonates that can be given 
orally; however, neither is used for the treatment of severe or acute 
hypercalcemia.

a) Zoledronic acid – In a pooled analysis of two separate 
phase III trials involving a total of 275 patients with tumour-
induced hypercalcemia, a single dose of ZA (either 4 or 8 mg) 
normalized the corrected serum calcium concentration in 
87 to 88 percent of patients, compared with only 70 percent 
of those receiving pamidronate (90 mg) (40). In addition, the 
median duration of serum calcium control was longer for those 
receiving ZA (32 to 43 versus 18 days).

b) Although renal events were reported more frequently 
with ZA than with pamidronate in trials evaluating chronic use 
of these drugs to treat patients with metastatic bone disease, 
there was no difference in the frequency of grade 3 or 4 renal 
toxicity with either drug. The efficacy of the 4 and 8 mg ZA 
doses were similar, but the 4 mg dose was recommended 
because there was greater renal toxicity with the 8 mg dose (5.2 
versus 2.3 percent with 4 mg) and higher all-cause mortality 
(33 versus 19 percent).

c) Pamidronate – A number of observational studies and 
some randomized trials have demonstrated the efficacy 
of IV pamidronate for the treatment of hypercalcemia 
due to excessive bone resorption from a variety of causes, 
including malignancy, acute primary hyperparathyroidism, 
immobilization, hypervitaminosis D, and sarcoidosis.. Early 
trials showed pamidronate (60 mg over 24 hours) was more 
effective in ameliorating hypercalcemia of malignancy than IV 
etidronate (70 versus 41 percent) or clodronate. Subsequent 
trials showed that shorter infusion times (two to four hours) 
were safe and effective, maintaining normocalcemia for two or 
more weeks. The maximal calcium response occurs at 90 mg 
IV (31). However, some clinicians vary the usual initial dose 
of pamidronate according to the degree of hypercalcemia: 60 
mg if the serum calcium concentration is up to 13.5 mg/dL (3 
to 3.4 mmol/L) and 90 mg for higher levels. Serum calcium 
concentrations begin to decrease in one or two days. Doses 
should not be repeated sooner than a minimum of seven days.

d) IV pamidronate is well tolerated, with a low incidence of 
fever being the main side effect. A less favourable response may 
be seen in patients with humoral hypercalcemia of malignancy, a 
paraneoplastic syndrome typically resulting from autonomous 
production of parathyroid hormone-related protein (PTHrP) by 
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the tumour. Such patients may have a better response to ZA.

e) Ibandronate – Ibandronate effectively treats 
hypercalcemia of malignancy. In combined trials with over 
320 patients, ibandronate doses of 2 mg IV administered over 
two hours normalized serum calcium in up to 67 percent of 
patients, and doses up to 6 mg were safe and well tolerated. The 
frequency of response was significantly higher with 4 or 6 mg 
than with 2 mg (76 to 77 versus 50 percent), but the duration 
of response was not dose dependent. Ibandronate appears 
to be as effective as pamidronate. Ibandronate (2 or 4 mg IV) 
was directly compared with pamidronate (15 to 90 mg IV) in 
a randomized trial involving 72 patients with hypercalcemia 
of malignancy. The number of patients responding to both 
agents was similar (77 and 76 percent) for ibandronate and 
pamidronate, respectively) but the median time until the 
serum calcium began to rise again was significantly longer 
with ibandronate (14 versus 4 days). However, four days is an 
unusually short duration of effect for pamidronate and may 
reflect inadequate dosing or the small size of the clinical trial.

f) Clodronate – Clodronate, a first-generation 
bisphosphonate, is a relatively weak inhibitor of bone 
resorption compared with the newer agents. Oral clodronate 
is available outside the United States. In randomized trials of 
patients with multiple myeloma or metastatic breast cancer, 
the administration of oral clodronate to decrease skeletal 
complications was associated with fewer episodes of severe 
hypercalcemia. An IV bisphosphonate is often preferred 
at the onset of therapy, with oral clodronate being used 
for maintenance therapy. The poor oral bioavailability of 
clodronate, the size of the tablets, and the need to take them on 
an empty stomach with nothing to eat for one hour afterward 
increases the risk of noncompliance.

Side effects and precautions

Although IV bisphosphonates are generally well tolerated, side 
effects may include flu-like symptoms (fever, arthralgias, myalgia, 
fatigue, bone pain), ocular inflammation (uveitis), hypercalcemia, 
hypophosphatemia, and impaired renal function, including 
proteinuria. Repetitive use of bisphosphonates has been associated 
with risk of developing osteonecrosis of the jaw and atypical femur 
fractures (in patients who require long-term therapy). These 
side effects associated with long-term therapy may be of limited 
relevance in the management of acute hypercalcemia where the 
use of these drugs may not be repeated on a regular basis. The 
incidence of adverse effects of bisphosphonates varies somewhat 
with the indication for use, due in part to the higher doses used 
in cancer patients compared with those with osteoporosis. Dosing 
in renal impairment — In patients with impaired renal function 
(creatinine >4.5 mg/dL), caution should be adopted when using 
IV bisphosphonates to treat hypercalcemia. Adequate hydration 
with saline and treatment with a reduced dose and/or slower 
infusion rate (2 to 4 mg ZA over 30 to 60 minutes, 30 to 45 mg 
pamidronate over 4 hours, 2 mg ibandronate over 1 hour) may 

minimize risk. The renal tubular toxicity is related to the rate of 
infusion. As mentioned in the preceding section, bisphosphonates 
have potential nephrotoxicity. However, in clinical trials of ZA for 
the treatment of hypercalcemia of malignancy, patients with serum 
creatinine concentrations as high as 4.5 mg/dL (400 micromol/L) 
were eligible for participation. In addition, there are case reports 
of successful use of ibandronate and pamidronate for patients with 
renal failure and multiple myeloma, renal insufficiency (creatinine 
≥1.5 mg/dL [133 micromol/L]), and in haemodialysis patients with 
severe hypercalcemia.

Bisphosphonate contraindications or refractory 
hypercalcemia

For patients in whom bisphosphonates are contraindicated 
(e.g., due to severe renal impairment, bisphosphonate allergy), 
or in patients with hypercalcemia refractory to zoledronic acid, 
denosumab is an option and can be administered concurrently 
with calcitonin and saline hydration. Haemodialysis should be 
considered in patients who have serum calcium concentrations 
in the range of 18 to 20 mg/dL (4.5 to 5 mmol/L) and neurologic 
symptoms but are hemodynamically stable and in those with 
severe hypercalcemia complicated by renal insufficiency or heart 
failure, in whom hydration cannot be safely administered.

Denosumab dosing

For patients that have contraindications to bisphosphonates 
should be treated with an initial dose of 60 mg subcutaneously. 
Careful monitoring of serum calcium levels is necessary in 
patients with renal insufficiency because there is a higher risk 
of hypocalcaemia with denosumab than with bisphosphonates. 
Patients with vitamin D deficiency may be more likely to 
develop hypercalcemia after denosumab administration. If the 
serum 25-hydroxyvitamin D returns below normal, cautious 
treatment with vitamin D should be commenced (e.g., 400 to 800 
international units daily). Denosumab, unlike bisphosphonates, 
is not cleared by the kidney, and as a consequence, there is no 
restriction of its use in patients with chronic kidney disease, for 
whom bisphosphonates are used with caution or contraindicated. 
In case reports of patients with hypercalcemia of malignancy 
and severe renal impairment (serum creatinine 2.5 to 5.7 mg/
dL), denosumab 60 mg subcutaneously improved serum calcium 
within two to four days and, in one case, was associated with 
improvement in renal function. Thus, denosumab may have a role 
in the treatment of hypercalcemia associated with marked renal 
impairment or renal failure. However, since the renal failure may be 
due to acute hypercalcemia, avoiding IV bisphosphonates may be 
unwarranted, especially as denosumab is associated with a higher 
risk of hypercalcemia than bisphosphonates.

Refractory hypercalcemia

Patients with hypercalcemia refractory to zoledronic acid 
should be treated with an initial dose of 120 mg subcutaneously. If 
after approximately two to seven days there is little improvement, 
another dose of 120 mg should be administered. Thereafter, if the 
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underlying cause of hypercalcemia persists (e.g., malignancy), long-
term therapy (monthly) is required. There are an increasing number 
of case reports and case series of denosumab for the management of 
chronic hypercalcemia of malignancy, particularly in patients with 
persistent hypercalcemia after treatment with bisphosphonates. 
In one study, 33 patients with hypercalcemia of malignancy with 
persistently elevated serum calcium levels corrected for albumin 
>12.5 mg/dL (3.1 mmol/L) after treatment with bisphosphonates 
were treated with denosumab 120 mg subcutaneously weekly for 
three to four weeks and then monthly thereafter. Within 10 days, 21 
patients (64 percent) had serum calcium levels <11.5 mg/dL (2.9 
mmol/L).

Dialysis 

Haemodialysis with little or no calcium in the dialysis fluid and 
peritoneal dialysis (though it is slower) are both effective therapies 
for hypercalcemia and are considered treatments of last resort. 
Dialysis may be indicated in patients with severe malignancy-
associated hypercalcemia and renal insufficiency or heart failure, 
in whom hydration cannot be safely administered. The use of 
haemodialysis for patients with hypercalcemia but without renal 
failure may require alterations in the composition of conventional 
dialysis solutions in order to avoid an exacerbation or induction 
of other metabolic abnormalities, particularly hypophosphatemia. 
As an example, haemodialysis with a dialysis solution enriched 
with phosphorus (final phosphorous concentration of 4 mg/dL) 
resulted in rapid correction of all abnormalities in one patient 
in whom medical therapy had failed to reverse hypercalcemia, 
mental status changes, and hypophosphatemia due to primary 
hyperparathyroidism.

Preventing Recurrence 

Follow-up therapy is aimed at preventing recurrence of 
hypercalcemia.

a) In patients with hypercalcemia of malignancy, progressive 
hypercalcemia will inevitably accompany tumour progression, 
and therefore, the underlying disease causing the hypercalcemia 
should be treated, if at all possible. Many patients with 
malignancy may also have metastatic bone disease and will 
receive intravenous (IV) zoledronic acid (ZA) or pamidronate 
every three to four weeks as part of their treatment to prevent 
skeletal complications. As a result, recurrent hypercalcemia 
will be prevented.

b) In patients with renal insufficiency and history of 
hypercalcemia, calcium intake should be limited to 1000 mg 
per day (total diet plus any supplements). Excessive vitamin 
D supplements (ergocalciferol or cholecalciferol) should be 
avoided.

c) In patients with normal renal function and history of 
hypercalcemia, excessive amounts of calcium and vitamin D 
supplements should also be avoided.

Disease-Specific Approach 

The modalities described above apply in varying degrees to 

patients with all causes of hypercalcemia. Other disease- specific 
approaches are summarized briefly:

a) Hyperparathyroidism: Hyperparathyroidism is the most 
common outpatient cause of mild hypercalcemia. The treatment 
is typically parathyroidectomy or monitoring for complications 
of primary hyperparathyroidism.

b) Parathyroid carcinoma is a rare cause of 
hyperparathyroidism but may cause more severe hypercalcemia 
than most parathyroid adenomas. Patients typically present 
with marked hypercalcemia and very high parathyroid hormone 
concentrations or a neck mass. The primary treatment of 
parathyroid carcinoma is surgery. When the tumour is no longer 
curable by surgical intervention, treatment becomes focused on 
the control of hypercalcemia with medical therapy, which can 
include bisphosphonates, calcimimetic agents, or denosumab. 
The calcimimetic agent cinacalcet reduces the serum calcium 
concentration in patients with severe hypercalcemia due to 
parathyroid carcinoma and in haemodialysis patients with 
an elevated calcium-phosphorous product and secondary 
hyperparathyroidism. Calcimimetics have also been evaluated 
in patients with primary hyperparathyroidism but are not 
standard therapy.

c) Granulomatous diseases Patients with lymphoma, 
sarcoidosis, or other granulomatous causes of hypercalcemia 
have enhanced intestinal calcium absorption due to increased 
endogenous calcitriol production. The major modalities of 
therapy are a low-calcium diet, glucocorticoids, and treatment 
of the underlying disease. Glucocorticoids (e.g., prednisone in 
a dose of 20 to 40 mg/day) will usually reduce serum calcium 
concentrations within two to five days by decreasing calcitriol 
production by the activated mononuclear cells in the lung and 
lymph nodes and by reducing intestinal calcium absorption.

d) Hypervitaminosis D Hypercalcemia associated with 
excess administration or ingestion of vitamin D is primarily due 
to increased absorption of dietary calcium. It is sometimes seen 
in combination with excess calcium intake and in individuals 
with renal insufficiency. High doses of vitamin D also have been 
shown to increase bone resorption, by activating osteoclasts. 
Vitamin D actions on the distal nephron will increase the tubular 
reabsorption of calcium, which further worsens hypercalcemia.

e) Calcitriol Hypercalcemia due to ingestion of calcitriol as 
treatment for hypoparathyroidism, or for the hypocalcemia 
and hyperparathyroidism of renal failure, usually lasts only one 
to two days because of the relatively short biologic half-life of 
calcitriol. Thus, stopping the calcitriol, increasing salt and fluid 
intake, or perhaps hydrating with intravenous (IV) saline may 
be the only therapy that is needed.

f) Vitamin D Hypercalcemia caused by vitamin D or 
calcidiol lasts longer, so that more aggressive therapy such as 
glucocorticoids (e.g., prednisone in a dose of 20 to 40 mg/day) 
and zoledronic acid (ZA) or pamidronate may be necessary.
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g) Familial hypocalciuric hypercalcemia Hypercalcemia 
is typically not treated in patients with familial hypocalciuric 
hypercalcemia (FHH), because the elevation in serum calcium 
is typically mild and produces few, if any, symptoms.

Prognosis

Hypercalcemia, when it occurs following a benign disorder, has 
a good prognosis but when the cause is secondary to malignancy 
the prognosis is poor. Patients with hypercalcemia associated 
with malignancy are often symptomatic and need frequent 
hospitalizations. When hypercalcemia is due to ectopic production 
of PTH related protein, most patients die within a few months. The 
osteolytic metastatic lesions cause fractures, nerve compression, 
and paralysis. Complications that could arise from hypercalcemia 
include Depression, Kidney stones, Bone pain, Constipation, 
Pancreatitis, Renal failure, Gastric ulcers, Paraesthesia, Syncope 
and arrhythmias, altered mental status, Pearls and Other Issues.

Enhancing Healthcare Team Outcomes

Hypercalcemia is not an uncommon presentation in patients 
admitted to the hospital. The severity of the symptoms is related 
to the speed of development and the concentration of calcium. 
This metabolic problem can present in many ways, and only an 
interprofessional approach can help reduce the morbidity and 
mortality of the disorder. Without treatment, the condition carries 
a very high morbidity. Besides, physicians, pharmacists and nurses 
play a vital role in the management of patients with hypercalcemia. 
The nurse plays a vital role in patient hydration and monitoring 
of vital signs. The pharmacist has to educate the patient on the 
different drugs available to reduce calcium and their adverse 
effects.  The pharmacist should check the medications to ensure 
that the cause is not due to a drug. In addition. The patient should 
be educated about compliance with the bisphosphonates. All 
clinicians and nurses should educate the patients on maintaining 
hydration, changes in diet and limiting calcium intake. The patient 
and family should be told about the symptoms of hypercalcemia 
and when to seek assistance. Physical therapy should be involved to 
ensure that the patient remains mobile and active. If the patient has 
a metastatic disease associated with hypercalcemia, the hospice, 
palliative care, and pain teams should be involved to ensure that 
the quality of life is not compromised. Finally, a dietitian should 
be consulted to educate the patient on what type of foods to avoid 
[9,10]. With such a team approach, it is hoped that the patient 
outcomes will improve [11].

Summary and Recommendations from The Overview

The diagnostic approach to hypercalcemia typically involves 
clinical evaluation and laboratory testing to distinguish between 
primary hyperparathyroidism and malignancy, which together 
account for greater than 90 percent of cases. The remaining 10 
percent of patients with hypercalcemia may have one of many 
causes (Table 1) that must be systematically considered, and 
Serum calcium should be corrected for albumin and an elevated 
concentration should be confirmed by repeat Sampling.

a) Clinical evaluation, including duration of hypercalcemia, 
presence or absence of symptoms, family history, and 
medications, may help determine the aetiology of hypercalcemia.

b) Measurement of intact parathyroid hormone (PTH) 
is important to distinguish PTH-mediated from non-PTH 
mediated causes of hypercalcemia. A frankly elevated PTH 
concentration or a PTH value in the upper half of the normal 
range in the setting of hypercalcemia is likely the result of 
primary hyperparathyroidism.

c) PTH concentrations below 20 pg/mL in the setting 
of hypercalcemia are usually not consistent with primary 
hyperparathyroidism and indicate the need for evaluation for 
other causes of hypercalcemia (This evaluation should include 
measurement of PTH-related peptide (PTHrp) and vitamin 
D metabolites. If the diagnosis is still not clear, other tests 
should be considered, including thyroid-stimulating hormone 
(TSH), serum protein electrophoresis (SPEP), urine protein 
electrophoresis (UPEP), and vitamin A.

The outcomes depend on the cause of hypercalcemia. When 
the condition is due to hyperparathyroidism, symptoms tend to 
be mild but are prolonged. The highest morbidity is due to bone 
wasting. Mild hypercalcemia does not lead to mortality. However, 
hypercalcemia from a malignant cause carries a grave prognosis. 
These patients need aggressive treatment and also require 
frequent admission to the hospital. Finally, the morbidity from 
the malignancy-associated hypercalcemia can be severe leading to 
many symptoms and a very poor quality of life. [12,13].

Miscellaneous Narrations and Discussions from 
some Case Reports, Case Series and Some Studies 
related to Hypercalcaemia

Hicks et al. iterated that subcutaneous fat necrosis of the 
newborn (SCFN) alone is an uncommon condition, as well as its 
association with hypercalcemia had at the time of the report of their 
case been reported in 19 neonates since 1926. They additionally 
stated that the two occur in full-term to postterm newborns with 
perinatal complications that are associated wtth delivery. Hicks 
et al. furthermore stated that erythematous to violaceous, firm, 
subcutaneous nodules do tend in hypercalcemia of the newborn to 
appear approximately 1 week to 4 weeks pursuant to the delivery 
of the baby, which also tends to precede the development of signs 
and symptoms of hypercalcemia. Hicks et al. additionally iterated 
that even though SCFN and hypercalcemia are rare complications 
in neonates with perinatal problems, death due to the sequelae of 
hypercalcemia occurred in 3 of the 19 reported patients. Hicks et al. 
[14] recommended that a neonate who develops skin lesions that 
are consistent with SCFN should be followed for the possible onset 
of hypercalcemia and treated in a timely fashion.

Rey et al. [15] stated the following: Hypercalcemia is a rare 
pathology in pregnancy, but an important one to recognize in the 
effort to reduce fetal and neonatal morbidity and mortality. The 
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difficulty arises from the nonspecific presentation of hypercalcemia. 
Symptoms may be confused with nausea and other discomforts 
frequently observed in pregnancy, and total calcium levels are 
modified by decreased albumin values. Further, physicians involved 
in pregnancy management are often reluctant to use radiological 
imaging for investigations and therapeutic options appear limited. 
They would present three cases of hypercalcemia to illustrate 
some of these challenges and discuss optimal management. For 
convenience, we have included calcium conversion and correction 
factors. Case Histories Patient 1 A 40-year-old woman on her fourth 
pregnancy and one live birth (G4P1) was admitted at 33 weeks’ 
pregnancy with known sickle-cell disease, bone pain, and polyuria. 
Prior to pregnancy, she had had several episodes of acute thoracic 
syndrome and multiple hospitalizations for bone pain, cholestasis, 
chronic articular pain, retinopathy, and a kidney infarct. The sickle-
cell disease was being treated with erythrocytapheresis every 8 
weeks and, since pregnancy, every 6 weeks. In the last year, the 
patient’s serum calcium levels had fluctuated from normal to high 
(maximum 2.73 mmol/L; normal range [NR]: 2.2–2.5 mmol/ L), 
with no further investigations.

During an admission for a sickle-cell crisis and hyponatremia 
at 28 weeks’ ª 2016 The Authors. Clinical Case Reports published 
by John Wiley & Sons Ltd. This is an open access article under 
the terms of the Creative Commons Attribution-NonCommercial-
NoDerivs License, which permits use and distribution in any 
medium, provided the original work is properly cited, the use is 
non-commercial, and no modifications or adaptations are made. 
1001 gestation, hypercalcemia was noticed at 2.68 mmol/L 
(ionized calcium: 1.44 mmol/L; NR: 1.14–1.35 mmol/L). The 
parathyroid hormone (PTH) level was 7.8 pmol/L (NR: 1.3–6.8 
pmol/L). A parathyroid adenoma was diagnosed on cervical 
ultrasound. The medical team considered it important to reduce the 
patient’s serum calcium levels because hypercalcemia was thought 
to be responsible for the polyuria, with ensuing dehydration and 
sickle-cell crisis. Despite aggressive saline infusion, followed by 
furosemide, and then administration of calcitonin at 10 IU/kg twice 
daily for 48 h, serum calcium levels remained unchanged. Surgery 
was not considered because of the advanced pregnancy and active 
sicklecell disease. The patient had an in-depth discussion with the 
multidisciplinary team, and she agreed to receive cinacalcet 30 mg 
twice daily; three days later, it was increased to 60 mg twice daily, 
in spite of significant nausea requiring medication.

Calcium levels dropped progressively to 2.04 mmol/L 10 
days after starting treatment. Cinacalcet was stopped prior to the 
patient’s scheduled erythrocytapheresis, as the procedure usually 
induced symptomatic short-term hypocalcemia. Two days later, the 
calcium level was 2.26 mmol/L and labor was induced. The patient 
gave birth vaginally to a normal 2650-g boy at 35.6 weeks’ gestation. 
The newborn’s calcium levels were normal over the following 
10 days. Cinacalcet and calcitonin were stopped after delivery. 
Five months postpartum, the mother had surgery to remove the 
parathyroid adenoma. Patient 2 A 30-year-old woman (G1) was 

transferred to our center at 36 weeks’ gestation for symptomatic 
urolithiasis, acute renal insufficiency, and hypercalcemia. She had 
had multiple episodes of nephrolithiasis in the previous year, but 
investigations were postponed when she became pregnant. The 
patient’s bloodwork revealed a creatinine level of 132 lmol/L 
(NR: 53–97 lmol/L), and total calcium of 2.97 mmol/L (corrected 
calcium: 3.33 mmol/L; measured ionized calcium: 1.68 mmol/L). 
The patient was taking prenatal vitamins daily, vitamin D tablets 
(1000 IU), and calcium carbonate tablets as needed. Aggressive 
intravenous hydration with isotonic saline was started, along with 
calcitonin 4 IU/kg twice daily. Over the next few days, the pain 
decreased, and creatinine and calcium levels improved to 89 lmol/L 
and 2.43 mmol/L, respectively. However, the patient developed 
diabetes insipidus and calcium levels again increased to 2.82 
mmol/L, despite a doubling of the calcitonin dose.

PTH was measured at 29.3 pmol/L, vitamin D levels were 
normal, and bilateral nephrocalcinosis was detected, along with a 
large renal staghorn calculus without hydronephrosis. A diagnosis 
of primary hyperparathyroidism was made. Considering that the 
pregnancy was at 37.5 weeks and that calcitonin has a timed-
limited efficacy, labor was induced. The patient gave birth vaginally, 
with no complications, to a healthy 2496-g girl. The baby’s calcium 
levels were normal over the next 10 days. Immediately after 
delivery, the mother’s calcitonin was stopped, and she received 60 
mg of intravenous pamidronate as there was uncertainty about the 
timing of an eventual surgery. A sestamibi parathyroid scan showed 
a single parathyroid adenoma. Finally, the woman had resection of 
the adenoma on postpartum day 7. Thereafter, serum calcium levels 
remained normal, and the creatinine returned to prepregnancy 
values. Patient 3 A 26-year-old woman (G1) was admitted at 14 
weeks’ gestation for nausea and vomiting. She had no medical 
problems except for fibroma discovered at 8 weeks’ gestation. 
On admission, the patient complained of nausea, vomiting, 
constipation, weight loss, and severe arthralgia in the wrists, hands, 
knees, and back. Initial bloodwork revealed normocytic anemia 
(hemoglobin: 81 g/L; NR: 120–160 g/L) and elevated calcium 
levels (total calcium: 3.64 mmol/L; measured ionized calcium: 2.05 
mmol/L).

Parathyroid hormone was undetectable, but parathyroid 
hormone-related peptide (PTHrP) was elevated at 46 pg/ L (NR < 
15 pg/L). Vitamin D concentrations were slightly elevated at 388.4 
pmol/L (NR: 63–228 pmol/L). The angiotensin-converting enzyme 
level was normal. Bone marrow aspirate, breast ultrasound, bone 
series, and thoracic magnetic resonance imaging (MRI) were 
normal. A pelvic ultrasound and abdominal MRI showed a 9-cm 
fibroma and bilateral nephromegaly, with a hyperechoic cortex 
and diminished corticomedullary differentiation. On admission, 
the patient was administered intravenous saline with electrolyte 
replacement and calcitonin (8 IU/kg four times a day), followed by 
furosemide, ondansetron, dimenhydrinate, and hydromorphone. 
We then discussed the possible use of cinacalcet with the patient 
and after reflection, she agreed to start cinacalcet 30 mg daily 
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which was increased to twice daily 2 days Table 1. Correction 
and conversion to SI units. Calcium(Ca) mg/dL = Ca mmol/L 9 4 
Corrected Ca (mmol/L) = Ca mmol/L + (0.02 x [40-albumin g/L]) 
Parathyroid hormone (PTH) pg/mL = PTH pmol/L 9 0.1061 PTHrP 
pg/mL = PTHrP pmol/L 9 1 1002ª 2016 The Authors. Clinical Case 
Reports published by John Wiley & Sons Ltd. Hypercalcemia in 
pregnancy E. Rey et al.  later, but without clinical or biochemical 
improvement (serum calcium: 3.76 mmol/L). In view of the 
persistent hypercalcemia and symptoms, the source of the PTHrP 
was thought to be either the placenta or fibroma and we opted, 
after discussion with the patient, to terminate the pregnancy.

The patient underwent curettage and immediately after she 
developed mild symptomatic pancreatitis which resolved over 
the next week. Intravenous pamidronate 90 mg was administered 
and calcium levels and PTHrP normalized 2 days after. Calcitonin 
and cinacalcet therapy were stopped. Her clinical status improved, 
with the exception of persistent arthralgia. A positron emission 
tomography (PET) scan showed increased uptake at the knees, 
elbows, ulnocarpal joints, fingers, and kidneys in a nondiagnostic 
pattern. The histopathological study of the placenta showed 
trophoblastic and stromal cells with strong immunohistochemical 
reactivity for PTHrP. Six weeks after termination, an abdominal 
ultrasound showed normal kidneys and the persistence of a 9-cm 
fibroma. A myomectomy was performed by median laparotomy, 
without complications. The arthralgia that had persisted since 
pregnancy termination resolved within 24 h. The fibroma weighed 
325 g, and no malignancy was detected. Immunohistochemical 
staining for PTHrP was positive on more than 50% of cells of the 
fibroma and showed strong nuclear and moderate cytoplasmic 
positivity. It was impossible to determine whether the site of 
maximal PTHrP secretion had been the placenta or the fibroma. 

Vanaja et al. studid a patient who was admitted to hospitali with 
hypercalcemia and a history of chronic vitamin A ingestion in order 
to investigate the rarely reported association between elevated 
serum calcium and vitamin A toxicity. Vanaja et al. reported that the 
clinical presentation, which was marked by profound weight loss, 
a psychiatric disturbance, total body alopecia, erosive dermatitis, 
and liver disease, was compatible with hypervitaminosis A. The 
diagnosis of vitamin A toxicity was established based upon the 
finding of elevated serum total vitamin A levels and the component 
due to retinyl esters. Vanaja et al. excluded other etiologies for 
hypercalcemia. Vanaja et al. [16] stated that in view of these results 
and the well-known effects of vitamin A on bone metabolism, they 
had concluded that the most likely etiology of the hypercalcemia 
in their reported patient was vitamin A toxicity. Cappellani et al. 
reported a 17-year-old lady who was referred to the Endocrine 
Unit of the University Hospital of Pisa for further evaluation 
of hypercalcemia that was associated with undetectable/low 
parathormone (PTH) levels. Her clinical history was documented 
as unremarkable except for her previous admission to the local 
Emergency Unit for renal colic 3 years earlier; and she then had 
an abdominal ultrasound which demonstrated unilateral kidney 

stones. On that occasion, she was treated with analgesics and 
hydration and no further investigations were undertaken.

One year later she underwent extracorporeal shockwave 
lithotripsy (ESWL), for the recurrence of renal colic pains. At 
that time, she had routine blood tests which demonstrated 
hypercalcemia, with her serum calcium level recorded as 12.4 
mg/dL; [reference range 8.4-10.2], hypercalciuria of 390 mg/24h, 
[reference range 100-300], and undetectable serum PTH level of 
less than 4 pg/mL; (NV 8-40) and a 25-hydroxyvitamin D [25(OH)D) 
level of 37.4 ng/mL. Her family history was noted to be unremarkable 
with the exception of nephrolithiasis in her sister. During her 
admission, her physical examination was normal, with no evidence 
of major bone abnormalities. The results of her biochemistry 
laboratory tests confirmed hypercalcemia, hypercalciuria, and 
low/undetectable PTH levels; and her bone turnover markers were 
slightly above the upper limit of adult reference range (see Table 
2). The results of her routine biochemistry tests were normal. She 
had chest X-ray and abdominal and neck ultrasound scans which 
were unremarkable. Cappellani et al. [17] were of the opinion 
that her long lasting hypercalcemia, the negative medical history 
beyond nephrolithiasis, and the normal radiology imaging studies 
made unlikely the hypothesis or postulate of paraneoplastic 
hypercalcemia. She underwent further assessment which revealed 
elevated serum levels of 1,25(OH)2D which had suggested vitamin 
D-dependent hypercalcemia.

A granulomatous disease was considered to be ruled out upon 
the basis of her having normal serum concentration of angiotensin 
converting enzyme and the absence of specific signs at chest X-rays. 
In view of the young age of the patient and the family history of 
nephrolithiasis, biochemical tests were performed in her first-
degree relatives. Total and ionized serum calcium, phosphate, 
PTH, and 1,25(OH)2D levels were found to be in the normal range 
in both parents, who were found to have a low vitamin D status. 
Interestingly, in her siblings PTH concentration was found to be in 
the low-normal range and 1,25(OH)2D at the upper normal limit 
or slightly elevated (Table 3). The latter findings, together with the 
biochemical profile of the patient, had suggested to the authors that 
the hypercalcemia might be due to an impairment of the CYP24A1 
catabolic pathway. The genetic analysis in the proband was made 
utilizing High Resolution Melting Analysis (HRMA) [18] and this 
further confirmed utilizing gene amplification and sequencing [19], 
that demonstrated a known homozygous PV (c.428_430delAAG, 
rs777676129, p.Glu143del) in the CYP24A1 gene (Figure 1A). The 
same heterozygous variant was identified in the parents and the 
siblings (Figure 1B). The parents had excluded consanguinity, even 
though they were noted to have come from the same small village.

In order to complete the biochemical profile of vitamin D 
metabolites, liquid chromatography tandem mass spectrometry 
(LC-MS/MS) examination was run upon stored serum samples 
of all the family members. They reported that serum samples 
had been prepared by immuno-extraction and derivative with 
4-[2-(6,7-dimethoxy-4-methyl-3,4-dihydroquinoxalinyl)ehtyl]-
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1,2,4-triazoline-3,5-dione (DMEQ-TAD), as reported. [20] Cappellani 
et al. observed that the proband exhibited low 24,25(OH)2D3 (0.42 
ng/mL) and elevated 25(OH)D3:24,25(OH)2D3 ratio (118; cut-off 
>80) which had confirmed the diagnosis of impaired CYP24A1 
function. A more rigorous chromatographic method [21] was also 
utilized to assay the same sample (25(OH)D3:24,25(OH)2D3 ratio 
= 3117; cut-off>140), which also suggested inappropriately low 
levels of 24,25(OH)2D3 in the proband. The other family members, 
who had presented as heterozygous variants, had exhibited 
essentially normal serum 24,25(OH)2D3 concentrations and 

25(OH)D3:24,25(OH)2D3 ratios (Table 3&Figure 2). In view of the 
mild hypercalcemia, Cappellani et al. did not advise pharmacologic 
treatments that are aimed at modulating 1,25(OH)2D metabolism 
and they recommended maintenance of adequate hydration and 
avoidance of unprotected excessive sunlight exposure. Follow-up 
assessment up to 24 months that had been undertaken had shown 
that the lady was in an overall stable condition, with serum calcium 
concentration slightly above the upper normal limit and she had 
ultrasound scan of her renal tract which did not show any recurrent 
nephrolithiasis.

Table 3: Clinical and biochemical findings in the patient’s first-degree family members [17].

I.1 I.2 II.1 II.2

Age (years) 52 53 26 20

History of nephrolithiasis No No Yes No

Total calcium (mg/dL) 10 9.8 9.9 9.8

Ionized calcium (mmol/L) 1.28 1.23 1.29 1.26

Phosphate (mg/dL) 3.6 2.9 3.9 3.1

PTH (pg/mL) 17 18 11 8

25 hydroxyvitamin D (ng/mL) 7.8 17.3 28.4 22.5

1,25- dihydroxyvitamin D (pg/mL) 39 37 72 66

Figure 1:
(a) Sequences of the CYP24A1 exon 2 obtained by proband and her parents. CYP24A1 gene amplification and sequencing were 
performed as reported. Sequences of the exon 2 obtained by proband and her parents were shown. Arrows indicate the position 
of c.428_430delAAG heterozygous and homozygous variant in the parents and the proband, respectively.
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(b) Family tree.

Figure 2: LC-MS/MS chromatogram of dihydroxylated vitamin D metabolites. Serum samples were prepared by immunoextraction 
and derivatized with DMEQ-TAD. Peaks corresponding to 6S and 6R isomers of DMEQ-TAD adducts of 24,25(OH)2D3 and 
1,25(OH)2D3 were observed using the multiple reaction monitoring (MRM) transition of mass/charge (m/z) 762.3- ->468.1+484.1, 
from which serum concentrations of these metabolites were determined. The figure reveals the dramatically reduced concentration 

of 24,25(OH)2D3 in the proband II.3 as well as elevated 1,25(OH)2D3, in comparison to unaffected family members.
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Nowadays vitamin D (25-OHD) deficiency is supposed to be a 
global epidemic condition. Guerra et al. stated the following: 

a) Expectedly, measurement of vitamin D intake had 
exponentially increased within Brazil within the decade 
preceding 2016.

b) Even though the benefit of vitamin D to general health has 
remained debatable, its indiscriminate utilization potentially 
could lead to enhance the incidence of vitamin D intoxication, 
which is regarded  as a rare disorder.

Guerra et al. reported a case of a 70-year-old diabetic man who 
had chronic renal disease (blood creatinine of 1.6 mg/dL) which 
had progressed suddenly to acute kidney injury (blood creatinine of 
5.7 mg/dL) that was associated with hypercalcemia and high blood 
levels of vitamin D. Vitamin D and calcitriol medicaments were 
discontinued and his hypercalcemia was managed by hydration 
followed by furosemide. Subsequently, he received disodium 
pamidronate and he did not undergo dialysis. It took about 14 
months to normalize 25-OHD levels and his serum creatinine 
returned to basal levels only after 24 months. Guerra et al. [22] 
stated the following:

a) The indicated labeling dosage was 2000 IU, but most 
likely the vitamin D manipulated preparation was higher as the 
vitamin D blood levels were very high.

b) Even though uncommon, vitamin D intoxication was 
becoming more frequent as the patients utilize frequently 
manipulated preparations which could be subject to errors in 
the manufacturing and labeling of the tablets or capsules.

c) Their report case had alerted them to the potential 
increase in the incidence of severe vitamin D intoxication due 
to the frequent utilization of this secosteroid as a nutritional 
supplement.

d) Contemporaneously, it is necessary to improve regulation 
on the nutrient supplement market.

Pilz et al. stated the following:

a) Pathogenic mutations of CYP24A1 do lead to an impaired 
catabolism of vitamin D metabolites and hence it should be 
considered in the differential diagnosis of hypercalcemia with 
low parathyroid hormone concentrations.

b) Diagnosis of pathogenic mutations of CYP24A1 is based 
upon a reduced 24,25-dihydroxyvitamin D to 25-hydroxyvitamin 
D ratio and is confirmed by the undertaking of genetic analyses.

c) Pregnancy is associated with an upregulation of the active 
vitamin D hormone calcitriol, and it could thus particularly 
trigger hypercalcemia in affected patients.

Pilz et al. published a case report and a narrative review of 
pregnant women with CYP24A1 mutations in 13 women with 29 
pregnancies in which they outlined the laboratory and clinical 
characteristics during pregnancy and postpartum and the applied 

treatment approaches. Pilz et al. [23] stated that generally, 
pregnancy triggered hypercalcemia in the affected women and 
obstetric complications were frequently reported. They also stated 
the following:

a) Conclusions on drugs to treat hypercalcemia during 
pregnancy are extremely rare and they do not show clear 
evidence of efficacy.

b) Strictly avoiding vitamin D supplementation does seem to 
be effective in the prevention of or reduction in the degree of 
hypercalcemia.

c) Their case of a 24-year-old woman who had manifested 
with hypercalcemia in the 24th gestational week had delivered 
a healthy baby and her hypercalcemia resolved while she was 
breast-feeding her baby. 

d) Pathogenic mutations of CYP24A1 mutations are rare; 
nevertheless, it should be considered in the context of vitamin 
D supplementation during pregnancy.

Malekar-Raikar et al. reported a report a case of primary 
hyperparathyroidism in a pregnant as well as they reported the 
obstetric and neonatal outcomes, and they also reviewed the 
relevant literature. Malekar-Raikar et al. reported a 29-year-old 
primigravida patient who was successfully treated for primary 
hyperparathyroidism (PHP) with minimally invasive resection of 
a parathyroid adenoma in the second trimester of her pregnancy. 
A healthy baby girl was delivered at 37-week gestation with an 
unremarkable neonatal course. Malekar-Raikar et al. iterated that 
to the best of their knowledge, their reported case was the second 
case report in the literature that utilized intraoperative PTH during 
a parathyroidectomy in a pregnant woman. Malekar-Raikar et al. 
[24] made the following conclusions:

a) Primary hyperparathyroidism is a rare life-threatening 
condition which could manifest during pregnancy.

b) The diagnosis could be difficult to establish during 
pregnancy, considering the nonspecific symptoms related to 
hypercalcemia.

c) Nevertheless, a better understanding of the 
condition, improved diagnostic studies, and well-organized 
multidisciplinary management decisions could significantly 
reduce the morbidity and mortality associated with the disease 
during pregnancy.

d) They had reported the case in order to highlight the value 
of early diagnosis and appropriate management of PHP during 
pregnancy.

Roux et al. stated the following:

a) Denosumab is an anti-RANKL antibody which is commonly 
utilized for the treatment of osteoporosis; in oncology, 
bisphosphonates and denosumab had become the standard 
therapy options for the management as well as prevention of 
skeletal complications in patients who have myeloma and solid 
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tumours.

b) In recent years, excessive bone remodelling after the 
discontinuation of denosumab had raised concerns.

c) Many cases of hypercalcemia had been reported following 
the discontinuation of high-dose denosumab (120 mg every 
4 weeks), mainly in children.

They were reporting a new case of severe refractory 
hypercalcemia in a 54-year-old woman who had received high-dose 
denosumab for 5 years as an adjuvant treatment for her carcinoma 
of the breast. She was at the time of the report of her case in 
remission and undergoing treatment with anastrazole, which is an 
aromatase inhibitor. Rouz et al. [25] stated that the peculiarities of 
their reported case included: the presence of associated bone pain 
with subperiosteal bone resorption on hand X-rays, and diffuse, 
long bone diaphyseal uptake on a bone scan. They furthermore 
iterated the following:

a) Hyperparathyroidism had been ruled out, and existing 
evidence had suggested that their observed high-level of bone 
remodelling could be due to a rebound hyperactivation of the 
RANKL pathway.

b) In addition to rehydration, repeated use of intravenous 
bisphosphonates was required to control the patient’s recurrent 
hypercalcemia.

c) In view of the fact that hypercalcemia is a serious 
metabolic complication, a gradual dose reduction should 
be taken into consideration when interruption of high dose 
denosumab therapy is planned.

Nakajima et al. [26] reported that hypercalcemia with 
concomitant elevation of serum parathyroid hormone (PTH) and 
PTH-related protein (PTHrP) levels was found in a patient who 
had advanced gastric carcinoma and multiple liver metastases. 
The most common features that were found included evidence of 
hypercalcemia that was associated with hypersecretion of PTHrP 
and physiological suppression of PTH secretion in the syndrome of 
humoral hypercalcemia of malignancy (HHM). They also stated the 
following:

a) Even though, they had initially made a diagnosis of 
primary hyperparathyroidism that was concomitant with 
HHM due to gastric cancer, diagnostic imaging studies, such as 
echography, CT, sestamibi scintigraphy, and autopsy findings, 
did not demonstrate any evidence of any parathyroid tumours 
or ectopic parathyroid glands in the mediastinum.

b) Both primary and metastatic tumour cells showed positive 
immunohistochemistry staining with PTH-specific antibody 
as well as PTHrP-specific antibody on immunohistochemical 
examination.

c) PTH concentration in the cytosolic fraction of the 
metastatic tumour was found to be elevated in comparison 
with that from a control patient who did not have any calcium 

metabolic disorders in vitro.

d) The aforementioned findings had indicated that PTH 
secreted ectopically by gastric cancer cells, not by parathyroid 
glands, caused hypercalcemia in their reported patient.

e) To their knowledge, their reported case was the first case 
report of PTH-secreting gastric carcinoma cells.

Eller-Vainicher et al. reported a 35-year-old oriental woman, 
who was 32 weeks pregnant, and who was admitted to a hospital 
with suspected preeclampsia. Subsequently, she developed stupor 
and lethargy. Her serum biochemical assessment showed severe 
hypercalcemia of 21 mg/dl with an undetectable parathyroid 
hormone (PTH) as well as markedly elevated PTH related peptide 
(PTHrP) levels of 26 pmol/l, normal values!1.1 pmol/l). The 
patient was treated with intravenous fluid administration, which 
had resulted in an unsatisfactory reduction in her serum calcium 
level. In view of this, a caesarean section was undertaken with her 
consent to deliver the baby. Her serum calcium levels promptly 
normalized after delivery of her baby with undetectable PTHrP 
levels. She delivered a healthy infant who only presented with 
transient mild jaundice and slightly prolonged QT interval with 
serum calcium level of 7.8–8.4 mg/dl (corrected for albumin levels). 
In the ensuing days, the patient developed a transient ‘hungry 
bone’ syndrome with serum calcium 6.7 mg/dl, phosphorous 2.1 
mg/dl, and PTH 100.4 pg/ml). Eller-Vainicher et al. [27] made the 
following conclusions:

a) The pregnant patient had presented with PTHrP-
associated hypercalcemia, presumably of placental origin.

b) Delivery of her baby had emanated in prompt reduction 
of her serum calcium levels and a transient ‘hungry bone’ 
syndrome.

Newman et al. stated the following:

a) Hepatocellular carcinoma (HCC) in non-cirrhotic livers 
is a rare or an uncommon finding and HCC could present 
insidiously in patients.

b) Another uncommon finding in HCC, and one of poor 
prognosis, is the presence of paraneoplastic diseases such as 
hypercalcemia.

Newman et al. reported a a case of a 66-year-old previous 
healthy Filipina woman who following her routine laboratory 
evaluation was found to have hypercalcemia as the first sign of an 
advanced HCC without underlying cirrhosis. In view of the patient’s 
relative lack of symptoms, healthy liver function, lack of classical 
HCC risk factors, and unexpected hypercalcemia, the diagnosis 
of a paraneoplastic syndrome caused by a noncirrhotic HCC was 
unanticipated or considered as a provisional diagnosis. Newman et 
al. stated also the following:

a) It is not known how often hypercalcemia is found in 
association with HCC in a non-cirrhotic liver.
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b) Nevertheless, paraneoplastic manifestations of HCC, 
particularly hypercalcemia, could be correlated with poor 
prognosis.

c) For their reported patient, her initial management 
had included attempts to lower her serum calcium levels via 
zoledronate, which was not completely effective.

d) Tumour resection was then attempted; nevertheless, the 
patient expired due to complications from advanced tumour 
size.

Newman et al. [28] concluded that hypercalcemia of malignancy 
could be found in association with non-cirrhotic HCC and it should 
be considered on the differential diagnosis during clinical work-up 
of patients.

Stefanko et al. stated the following:

a) Subcutaneous fat necrosis of the newly born baby is 
an uncommon disorder, and even though usually benign, its 
associated hypercalcemia could emanate into complications 
such as failure to thrive and renal failure.

b) Several sources had recommended screening for 
hypercalcemia for 6 months following resolution of skin 
lesions; however, little data are available to support this 
recommendation.

Stefanko et al. undertook a study which examined the 
existing published literature to better guide practitioners 
regarding screening evaluations of asymptomatic patients 
with subcutaneous fat necrosis. Stefanko et al. [29] undertook 
a systematic review of the literature was utilizing a PubMed 
English literature search. Stefanko et al. collected case reports 
and case series regarding the presence of hypercalcemia and 
associated complications, birth history, and age of onset/
resolution of skin lesions and laboratory abnormalities. 
Stefanko et al. found out that about half (51%) of infants that 
had been reported had hypercalcemia. Majority of the patients 
that amounted to 77% of the patients had developed detectable 
hypercalcemia within 30 days of skin lesion onset, and 95% of 
the patients had developed detectable hypercalcemia within 
60 days of skin lesion onset. Stefanko et al. also observed the 
following:

a) Hypercalcemia was identified in only 4% of patients > 70 
days following the onset of their skin lesions.

b) Seventy-six percent of the patients had resolution of their 
hypercalcemia within 4 weeks of detection.

c) Hypercalcemia was found to be more prevalent in full-
term versus pre-term infants (P-value = 0.054), and higher 
birthweight was significantly found to be associated with an 
increased risk of developing hypercalcemia (P-value = 0.022).

d) Even though gestational age trended toward significance, 
the only statistically significant clinical feature predicting 

the development of hypercalcemia was noted to be higher 
birthweight.

Stefanko et al. [29] also iterated that current recommendations 
for laboratory monitoring are not evidence-based, and that 
their study had provided interim data to guide practitioners 
until prospective, randomized controlled trials are conducted. 
Shimonodan et al. stated that osteopathy is one of the common 
initial symptoms of acute lymphocytic leukemia (ALL) in children 
and adolescents, but multiple osteolysis accompanied by 
hypercalcemia had rarely been observed. Shimonodan et al. [30] 
treated a 14-year-old female who had multiple osteolytic lesions as 
well as hypercalcemia at initial onset of her ALL. Shimonodan et al. 
in their reported case we examined some humoral factors, which 
were known to be associated with hypercalcemia in malignancies. 
With regard to the results of their reported case, Shimonodan et al. 
[30] reported the following:

a) Parathyroid hormone-related peptide (PTHrP) was found 
to be elevated in serum, and reverse transcriptase-polymerase 
chain reaction and immunohistochemistry studies had revealed 
that the lymphoblasts produced PTHrP directly.

b) Other humoral factors related to hypercalcemia were not 
identified.

c) The patient’s ALL relapsed in the bone marrow 3 months 
after achieving complete remission, and hypercalcemia and 
elevation of serum PTHrP were also noted.

d) A second remission could not be achieved, and 
hypercalcemia had continued.

e) The patient received allogeneic bone marrow 
transplantation. The serum calcium level had dropped to 
normal range after the conditioning therapy.

f) Before engraftment, nevertheless, the patient died of 
infection.

Shimonodan et al. [30] made the following conclusions:

a) Their reported case had suggested that blast producing 
PTHrP might be associated with multiple osteolytic lesions and 
hypercalcemia.

b) PTHrP expressed within the lymphoblasts might, in itself, 
confer a survival advantage to lymphoblasts and contribute to 
the refractory nature of the disease.

Koldkjær Sølling et al. stated that Denosumab is utilized for 
treatment of osteoporosis. Koldkjær Sølling et al. reported a case 
report of hypo-parathyroid hypercalcemia and increased bone 
turnover that was associated with discontinuation of treatment for 
10 years with denosumab. They iterated the following:

a) There is a need for evidence-based guidelines on 
discontinuation of long-term denosumab treatment in order to 
avoid side effects and preserving anti-fracture efficacy.
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b) Denosumab is commonly utilized as an anti-resorptive 
agent for the treatment of osteoporosis.

c) Following discontinuation of denosumab; nevertheless, 
bone resorption increases again, and the bone mass gained 
during therapy tends to be rapidly declining. Hence, treatment 
with denosumab is considered to be reversible.

Koldkjær Sølling et al. reported a case report of asymptomatic 
hypo-parathyroid hypercalcemia in a patient who had discontinued 
long-term treatment with denosumab. Koldkjær Sølling et al. 
summarized the results as follows:

A 67-year-old female who had osteoporosis was treated with 
denosumab 60 mg subcutaneously every 6 months from 2004 to 
2014. She had received her last injection in May 2014. The results of 
her routine biochemistry in November 2014 had shown increased 
s-ionized calcium (I-Ca) 1.64 mmol/L (1.18-1.32 mmol/L) and 
suppressed p-parathyroid hormone (PTH) 1.6 pmol/L (1.6-6.9 
pmol/L). The patient was extensively and thoroughly examined, 
but no underlying disease was found. In January 2015, the patient 
began treatment with alendronat 70 mg weekly. In April 2015, her 
serum levels of type 1 collagen C-terminal cross-linked telopeptide, 
procollagen type 1 N-terminal propeptide and bone-specific 
alkaline phosphatase were still noted to be markedly elevated. 
From then on, I-Ca and PTH had normalized, and her bone turnover 
markers (BTM) had decreased.

Koldkjær Sølling et al. [31] made the following conclusions:

a) In their case report, they had described increased BTMs 
and hypercalcemia that was associated with discontinuation of 
10 years treatment with denosumab.

b) The increase in BTMs was assumed to be temporary and 
normalization was expected.

c) In view of the fact that denosumab is commonly utilized, 
there is an urgent need for evidence-based guidelines on 
discontinuation of long-term treatment, avoiding side effects 
and preserving anti-fracture efficacy.

Garbim et al. stated the following

a) Hypercalcemia is a rare condition in childhood; the 
most common causes of hypercalcaemia include: primary 
hyperparathyroidism, malignancy, prolonged immobilisation, 
thyrotoxicosis, thiazide diuretic, supplements containing 
calcium, milk-alkali syndrome, vitamin D intoxication, 
infections and idiopathic.

Garbim et al. reported three cases of severe hypercalcemia 
of unusual causes in children. The first patient had high fever, 
poor general condition, weight loss as well as myalgia. Extensive 
preliminary investigation did not identify the aetiology of her 
disease; nevertheless, a review of the medical history of the patient 
revealed prolonged contact with pet bird and a positive serology 
for Chlamydia which had confirmed the diagnosis of psittacosis. 
The second patient was documented to have a generalized 

lymphadenopathy and hepatosplenomegaly with fever a month 
preceding the manifestation of the patient to the clinicians. 
Paracoccidioides brasiliensis was identified in the myelogram of the 
patient; the patient showed partial improvement with utilization of 
co-trimoxazole, with subsequent emergence of multiple osteolytic 
lesions. Examination of a smear of gastric lavage was found to be 
positive for Mycobacterium tuberculosis and the patient was treated 
with rifampicin, isoniazid, ethambutol and pyrazinamide, with 
improvement of the patient’s clinical condition. The third patient 
was treated for hypercalciuria and idiopathic hypomagnesiuria 
with daily utilization of cholecalciferol; the patient had a two 
kilograms of weight loss in the preceding two months. No cause 
of hypercalcemia could be identified in the laboratory workout 
assessment of the patient. The capsules of cholecalciferol were 
analysed and presented an amount of 832,000 IU of vitamin D per 
capsule. Garbim et al. [32] also stated the following:

a) Acute hypercalcemia in childhood could be due to 
exogenous vitamin D intoxication, as well as due to infectious 
causes.

b) The possible causal relationship between psittacosis and 
the occurrence of hypercalcemia alert to the need for detailed 
investigation of the epidemiological antecedents.

Marx stated the following:

a) Familial hypocalciuric hypercalcemia (FHH) does tend 
to cause lifelong hypercalcemia which even persists following 
sub-total parathyroidectomy.

b) Symptoms of familial hypocalciuric hypercalcaemia are 
usually mild.

c) Past recommendations had often been for monitoring of 
the condition and against surgical or pharmacologic treatments.

Marx reviewed publications related to FHH, calcium-sensing 
receptors (CaSRs), and calcimimetics. Marx  summarized the 
results as follows:

a) FHH does reflect heterozygous germline mutation of 
CASR, GNA11, or AP2S1. These mutations inactivate the CaSRs 
in the parathyroid cell. Thereby, they do shift the serum calcium 
set point to higher values and cause hypercalcemia.

b) Calcimimetic medicaments do enhance the effects 
of calcium on the CaSRs and thereby they do inhibit the 
parathyroid cell.

c) Calcimimetic drugs are indicated in adults who have 
primary hyperparathyroidism without a good surgical option.

d) Calcimimetic safety and efficacy had not been established 
in children who are younger than age 18 years.

e) Recent case reports had described treatment of FHH 
with calcimimetics. Successful treatment was classified as 
combinations of subjective improvements and decreases of 
serum calcium levels, but not necessarily into the normal range. 
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Treatment was reported to be successful in 14 of 16 cases that 
amounted to in 88% of the cases treated.

Marx [33] made the following conclusions:

a) Deductions based upon these case reports do have 
limitations. For example, failures of therapy might not have 
been reported.

b) Cost of the medicament might be rate limiting.

c) Calcimimetics could be offered to adults who have FHH 
and those in whom the serum calcium level is higher than (>) 
0.25 mM (1 mg/dL) beyond the upper limit of normal or with 
possible symptoms of hypercalcemia.

d) Calcimimetics could now be offered to more adults who 
are afflicted by FHH.

Visnyei et al. stated the following:

a) Body contouring injections by non-licensed providers 
have tended to be frequently sought out by a subset of the male-
to-female transgender community.

b) Even though short-term side effects such as pulmonary 
embolism and injection site infection had been well known, 
long-term consequences of such practices had been less well 
studied.

Visnyei et al. reported the case of a 40-year-old African American 
male-to-female transgender patient who had presented to their 
institution with hypercalcemia and acute renal failure secondary 
to body contouring injections with industrial strength silicone by 
non-licensed providers, a decade preceding her consultation visit. 
Her clinical assessment work-up had demonstrated an extensive 
granulomatous inflammatory process within her injection area 
which had resulted in electrolyte abnormalities and kidney injury. 
The results of the patient’s laboratory tests and symptoms did 
respond well to long-term corticosteroid treatment and correlated 
with treatment adherence.

Visnyei et al. [34] made the following conclusions:

a) Affected patients could at times manifest with unusual 
clinical symptoms many years pursuant to their silicone 
injections.

b) In a constantly growing transgender community which 
often have tended to utilize non-licensed providers for 
silicone injections, the medical community would likely face 
an increasing number of patients who have developed long-
term side effects of such practices. Therefore, it is important 
for physicians to recognize such cases promptly and in order to 
commence potentially life-saving treatment for such patients.

Ghaznavi et al. stated the following:

a) Primary hyperparathyroidism (PHPT) and Familial 
Hypocalciuric Hypercalcemia (FHH) do tend to result in 
different maternal and foetal complications associated with 
pregnancy.

b) Calcium to creatinine clearance ratio (CCCR) has tended to 
be commonly utilized to help distinguish these two conditions.

c) Physiological changes in calcium handling during 
pregnancy and lactation could alter CCCR, making it a less 
useful tool to distinguish PHPT from FHH.

Ghaznavi et al. reported two cases as follows:

Case 1: A 25-year-old female had manifested with hypercalcemia 
and an inappropriately normal PTH. Her CCCR was 0.79% prior 
to her pregnancy and her CCCR rose to 1.99% in her second 
trimester. The proband’s mother and neonate had asymptomatic 
hypercalcemia. Genetic analysis that was undertaken revealed 
a CaSR mutation which was consistent with FHH.

Case II: A 19-year-old female had manifested with a history 
of nephrolithiasis who did undergo an emergency caesarean 
section at 29 weeks of her gestation for her severe preeclampsia. 
During her delivery, she was diagnosed as having hypercalcemia 
with an inappropriately normal PTH and a CCCR of 2.67%, 
which reduced to 0.88% during her lactation. She underwent 
parathyroidectomy which cured her hypercalcemia. Pathology 
examination of the excised parathyroid gland confirmed a 
parathyroid adenoma.

Ghaznavi et al. [35] made the following conclusions:

a) These reported cases had illustrated the influence of 
pregnancy and lactation upon renal calcium indices, such as the 
CCCR.

b) In order to avoid diagnostic error of women who have 
hypercalcemia during pregnancy and lactation, they would 
recommend routine screening testing of calcium biochemistry 
of first-degree relatives and genetic testing of select patients.

Cengiz et al. [36] stated the following:

a) Sarcoidosis is a systemic granulomatous disease primarily 
which tends to involve the lungs, lymph nodes, skin, eyes and 
nervous system; liver involvement by sarcoidosis has tended to 
be asymptomatic in majority of cases.

b) Nevertheless, once the patient does develop clinical 
symptoms, liver disease is usually progressive and may 
necessitate orthotopic liver transplantation.

c) There are occasional reports of asymptomatic recurrent 
sarcoidosis developing within the liver allograft.

Cengiz et al. reported a case of early recurrence of sarcoidosis 
within the liver allograft which was diagnosed upon pathology 
examination of biopsy specimen in a patient who had presented 
with severe hypercalcemia, kidney dysfunction, and increase in 
size of the patient’s abdominal lymph nodes. The liver chemistry 
tests were found to be within normal limits. The patient responded 
well to steroid treatment by normalizing the serum calcium and 
creatinine levels and reduction in the lymph node size. Cengiz et al. 
[36] stated that up to the time of their case report, there had been 

http://dx.doi.org/10.32474/JUNS.2023.04.000179


Citation: Anthony Kodzo-Grey Venyo* and Olawumi Adaramodu. Hypercalcemia: A review and Update. J Urol Neph St 4(1)- 2023. JUNS.
MS.ID.000179. DOI: 10.32474/JUNS.2023.04.000179

                                                                                                                                                          Volume 4 - Issue 1 Copyrights @ Anthony Kodzo-Grey VenyoJ Urol Neph St

415

no report in the literature of symptomatic recurrence of hepatic 
sarcoidosis following orthotopic liver transplantation.

Sternlicht and Glezerman [37] stated the following:

a) Hypercalcemia of malignancy does affect up to one in five 
cancer patients during the course of their disease.

b) Hypercalcemia of malignancy tends to be associated 
with both liquid malignancies, commonly multiple myeloma, 
leukemia, and non-Hodgkin’s lymphoma and solid cancers, 
particularly breast and renal carcinomas as well as squamous 
cell carcinomas of any organ.

c) The clinical presentations of hypercalcemia tend to be 
generally constitutional in nature and they tend not to be specific 
to the inciting malignancy. Such physical presentations could 
range from malaise to lethargy and confusion. Constipation and 
anorexia tend to be common. Acute kidney injury (AKI) is likely 
the most frequently encountered presentation of end organ 
damage. Symptomatology of this condition has been closely 
linked to both the absolute elevation of serum calcium levels 
and the rapidity of calcium rise.

d) Most of them tend to be humoral in etiology and they tend 
to be related to parathyroid hormone-related protein (PTHrP).

e) Approximately 20% of cases tend to be the result of direct 
bone metastasis with extra-renal 1,25-dihydroxyvitamin D 
(calcitriol) and ectopic parathyroid hormone production which 
likely has tended to account for less than 1% of cases.

f) The diagnosis of hypercalcemia of malignancy has tended 
to be confirmed either by an elevated PTHrP or by evidence of 
bone metastasis in the appropriate clinical setting.

g) Treatment has tended to be predicated upon the patient’s 
symptoms and absolute serum calcium level. Interventions 
tend to be aimed at lowering the serum calcium concentration 
by inhibiting bone resorption and increasing urinary calcium 
excretion, the former has tended to be achieved via utilization 
of bisphosphonate therapy and the latter with aggressive 
hydration. Novel treatments for refractory disease do include: 
denosumab, a monoclonal antibody against the receptor 
activator of nuclear factor κB ligand, and the calcimimetic 
cinacalcet.

h) Finally, anti-PTHrP antibodies had been successfully 
deployed in animal models of disease.

i) Despite the efficacy of the above treatment options, 
hypercalcemia of malignancy does tend to portend an ominous 
prognosis, which has tended to be indicative of advanced and 
often refractory cancer with survival on the order of months.

Doyle and Malcolm reported the case of a 28-year-old woman 
who had manifested with hypercalcemia (total calcium =4.11 
mmol/L), elevated parathyroid hormone (PTH) 24.6 pmol/L, normal 
parathyroid hormone-related peptide 7.8 pg/mL, and a 63 mm × 57 
mm, poorly differentiated neuroendocrine carcinoma (small-cell 

type) pancreatic mass with liver metastases. Her hypercalcemia 
was acutely managed by means of intravenous fluids, pamidronate 
and calcitonin. She underwent investigations for multiple endocrine 
neoplasia type 1 and parathyroid adenoma. Her identified 
neuroendocrine tumor was treated with utilization of Cisplatinum 
/ Etoposide chemotherapy. Doyle and Malcolm summarized the 
results as follows: The pancreatic mass measured 56 mm × 49 mm 
and her metastases had decreased in size with chemotherapy and 
her serum calcium levels normalized. Eight months later, her serum 
calcium level had increased to 3.23 mmol/L, her PTH increased to 
48.2 pmol/L, and the pancreatic mass increased in size to 67 mm 
× 58 mm. She patient was given a trial of cinacalcet but she was 
not able to tolerate it. Chemotherapy was recommenced and this 
resulted in a decrease in the size of the pancreatic mass to 49 mm 
× 42 mm, a reduction in PTH levels to 16.6 pmol/L, and her serum 
calcium levels to 2.34 mmol/L. Doyle and Malcolm [38] made the 
following conclusions and recommendations:

a) Ectopic PTH secreting tumors should be taken into 
consideration when there is no parathyroid related cause for 
an elevated PTH.

b) Recognition of the association between PTH and 
hypercalcemia of malignancy might lead to an earlier detection 
of an undiagnosed malignancy.

Mishra and Newman, stated the following:

c) Severe hypercalcemia has tended to be a life-threatening 
condition.

d) Atypical parathyroid adenoma and parathyroid 
carcinomas have tended to be uncommon causes which could 
be difficult to differentiate.

Mishra and Newman reported a case of a 36-year-old man 
who had a very high serum calcium due to a possible atypical 
parathyroid adenoma versus parathyroid carcinoma. With regard 
to the patient, a serum calcium level of 23.2 mg/dl was noted 
during his admission. He was initially treated with intravenous 
hydration, pamidronate, and salmon calcitonin so as to lower his 
calcium levels. He also underwent a surgical en bloc resection of his 
parathyroid mass. Pathology examination of the excised parathyroid 
gland specimen showed a mixed picture which was consistent 
with possible atypical adenoma versus parathyroid carcinoma. 
Nevertheless, in view of the possible involvement of the recurrent 
laryngeal nerve, parathyroid carcinoma was considered to be more 
likely. Also, post-operatively, the patient developed hungry bones 
syndrome and his calcium was replaced vigorously. He at the time 
of the reporting of his case had continued to be on calcium, vitamin 
D, and calcitriol supplementation. Mishra and Newman reviewed 
the literature in order to identify previous studies pertaining to 
parathyroid adenomas and parathyroid cancer.

Mishra and Newman [39] made the following conclusions 
related to their reported case and literature review:

a) They had thereby concluded that hypercalcemia does 
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require very careful monitoring especially following an 
operation.

b) Also, it could be very difficult to differentiate between 
atypical parathyroid adenomas and parathyroid carcinomas as 
in their case and no clear-cut guidelines had been detailed out 
to differentiate the two based on histology.

Hygum et al. stated the following:

a) Hypercalcemia is the commonest oncology metabolic 
emergency, but which is very rarely observed in patients 
who have gastrointestinal stromal tumour, which is a rare 
mesenchymal malignancy of the gastrointestinal tract.

b) They had reported a case of hypercalcemia that was 
caused by elevated levels of activated vitamin D in a patient 
who had gastrointestinal tumour.

c) Prior to their case report, only one paper had reported an 
association between hypercalcemia, gastrointestinal stromal 
tumours and elevated levels of vitamin D.

Hygum et al. reported an otherwise healthy 70-year-old 
Caucasian woman, who was previously treated for duodenal 
gastrointestinal stromal tumour, and who was diagnosed as having 
liver metastasis, and relapse of her gastrointestinal stromal tumour 
that was confirmed by biopsy. During her presentation, the patient 
was noted to have suffered from severe symptoms of hypercalcemia. 
Hygum et al. stated that the commonest causes of hypercalcemia, 
hyper-parathyroidism, parathyroid hormone-related peptide 
secretion from tumour cells, and metastatic bone disease, were all 
dismissed as the aetiology. They undertook an analysis of vitamin D 
subtypes which demonstrated normal levels of both 25-OH Vitamin 
D2 and 25-OH Vitamin D3; however, her level of activated vitamin 
D, 1,25 OH Vitamin D3, also referred to as calcitriol, was elevated.

Hygum et al. [40] made the following conclusions:

a) The fact that plasma calcitriol had decreased after 
commencement of her oncology treatment and the finding 
that her hypercalcemia did not recur during treatment 
had supported the conclusion that elevated calcitriol was a 
consequence of the gastrointestinal stromal tumour.

b) They recommend that gastrointestinal stromal tumours 
should be added to the list of causes of humoral hypercalcemia 
in malignancy, and they would postulate that gastrointestinal 
stromal tumour tissue might have high activity of the specific 
enzyme 1α-hydroxylase, which could lead to increased levels of 
calcitriol and secondarily hypercalcemia.

Nemr et al. stated that Calcitriol-mediated hypercalcemia 
had been reported in malignant lymphomas and granulomatous 
diseases but not in lung carcinoma. Nemr et al. reported a patient 
who had squamous cell lung carcinoma with hypercalcemia 
and elevated calcitriol levels.  Nemr et al. reported a 60-year-old 
Caucasian male patient who had stage IIIB squamous cell lung 
cancer and who developed hypercalcemia at 14.8 mg/dL two years 

after receiving chemotherapy and radiotherapy where the results 
of his laboratory tests showed a serum intact PTH: 7 pg/mL, PTHrP: 
30 pmol/L, 1,25-hydroxyvitamin D (calcitriol): 76 pg/mL, and 
25-hydroxyvitamin D levels: <4 ng/mL. His Calcitriol levels were 
elevated despite undetectable 25-hydroxyvitamin D levels.

Nemr et al. [41] stated the following:

a) There were no previously reported lung cancer cases with 
elevated calcitriol as an etiology of hypercalcemia.

b) They believed that the elevated calcitriol levels in their 
reported case were due to a PTHrP-independent mechanism, 
possibly from either ectopic production of calcitriol in tumor 
cells or from increased activity of 1-alpha hydroxylase in the 
same cells.

c) The patient had died before they could assess the effects 
of prednisone therapy.

d) Studies are required in order to investigate the cellular 
source of calcitriol and its role in hypercalcemia in patients 
with lung cancer.

Abdullayev et al. stated the following:

a) Neonatal severe primary hyperthyroidism is an extremely 
uncommon disorder which occurs in the first six months of life.

b) Early recognition and prompt surgical intervention are 
of vital importance in order to achieve survival and in order to 
avoid neurological sequel.

c) Hypotonia, lethargy, respiratory distress, and growth 
and developmental delay do tend to occur in association with 
elevated serum parathormone levels and hypercalcemia.

d) Definitive therapy does entail total parathyroidectomy.

Abdullayev et al. reported a patient who had Neonatal severe 
primary hyperparathyroidism, and who successfully had undergone 
total parathyroidectomy. The patient had been followed up with 
medical treatment until he was seven months old, with no adequate 
clinical response to medical treatment. The patients’ parathormone 
levels rapidly declined following total parathyroidectomy, and the 
parathormone level fell to zero after removal of the ectopic tissue 
with a second surgery, and the patient was discharged with full 
recovery. Abdullayev et al. stated the following:

a) Sestamibi scintigraphy might not always demonstrate an 
ectopic parathyroid gland. In such conditions, confirmation of 
parathyroid glands excised with total parathyroidectomy by 
frozen biopsy would not be sufficient to terminate the surgery.

b) Intraoperative parathormone monitoring would be 
particularly important at this point.

c) The finding of persistently elevated parathormone levels 
should suggest a remnant parathyroid tissue at the surgical site 
or an ectopic parathyroid gland which needs to be excised.

Abdullayev et al. [42] made the following conclusions:
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a) Neonatal severe primary hyperparathyroidism represents 
a life-threatening condition.

b) Early surgery is lifesaving in cases in whom medical 
therapy have failed to control the disease.

Camponovo et al. stated the following:

a) Denosumab discontinuation tends to be associated with 
a rapid increase in bone resorption and a decrease in bone 
mineral density.

b) Spontaneous vertebral fractures could occur as a side 
effect of the rebound of bone resorption.

c) Cases of rebound-linked hypercalcemia had also 
been reported, moderate in women with osteoporosis and 
breast cancer and severe in children who had been receiving 
oncological doses of denosumab.

Camponovo et al. reported the case of an adult woman who 
had primary hyperparathyroidism and moderate hypercalcemia, 
who was treated with denosumab for osteoporosis, and who 
had developed severe hypercalcemia and spontaneous vertebral 
fractures (SVFs) after denosumab discontinuation. Camponovo 
et al. reported an 86-year-old woman who had densitometric 
osteoporosis and who was treated for 3 years with 60 mg of 
subcutaneous denosumab every 6 months. It was known that 
she had primary hyperparathyroidism, with a serum albumin-
corrected calcium of 2.82 mmol/l (NV 2.15–2.5) at the end of 
denosumab effect. Nine months following her last denosumab 
injection, she was hospitalized due to worsening of her overall 
health. Her clinical evaluation demonstrated severe hypercalcemia 
(calcium 3.35 mmol/l). The very high values of her bone turnover 
markers (BTMs) had indicated a rebound effect due to denosumab 
discontinuation. She had an X-ray which revealed multiple new 
SVFs. Following injection of denosumab 60 mg, her serum calcium 
level rapidly decreased and her BTMs were dramatically reduced. 
The undertaking of a surgical approach by means of minimally 
invasive parathyroidectomy did allow for definite resolution of 
hyperparathyroidism and hypercalcemia. Camponovo et al. [43] 
concluded that their case had suggested that hypercalcemia could 
be a side consequence of denosumab discontinuation, which 
could become severe when other causes of hypercalcemia, such as 
primary hyperparathyroidism, are present.

Lamy et al. stated the following:

a) Denosumab inhibits resorption of bone, does increase 
bone mineral density, and does reduce fracture risk.

b) Denosumab had been approved for the treatment of 
osteoporosis and the prevention of bone loss with regard to 
some oncological situations.

c) Discontinuation of Denosumab is associated with a severe 
bone turnover rebound (BTR) and a rapid loss of bone mineral 
density.

d) The clinical consequences of the BTR observed after 

denosumab discontinuation are unknown.

Lamy et al. reported 9 women who had presented 50 rebound-
associated vertebral fractures (RAVFs) following denosumab 
discontinuation. The undertaking of a broad biological and 
radiological assessment had excluded other causes than 
osteoporosis. Lamy et al. stated that these 9 cases were unusual and 
disturbing for several reasons including:

a) First, all vertebral fractures (VFs) were spontaneous 
fracture, and majority of the patients had a high number of VFs 
(mean = 5.5) in a short period of time.

b) Secondly, the fracture risk was low for majority of these 
women.

c) Thirdly, their VFs occurred rapidly following their last 
denosumab injection (9–16 months).

d) Fourth, vertebroplasty was found to be associated with a 
high number of new VFs.

e) All the observed VFs had seemed to be related to 
denosumab discontinuation and unlikely to the underlying 
osteoporosis or osteopenia.

f) They had postulated that the severe BTR is involved 
in microdamage accumulation in trabecular bone and thus 
promotes VFs.

Lamy et al. [44] made the following conclusions:

a) Studies are urgently needed in order to ascertain (1) the 
pathophysiological processes involved, (2) the clinical profile 
of patients at risk for RAVFs, and (3) the management and/or 
treatment regimens following denosumab discontinuation.

b) Health care authorities, physicians, and patients need to 
be aware of this RAVF risk.

c) Denosumab injections should be scrupulously undertaken 
every 6 months but not indefinitely.

Koldkjær Sølling et al. stated that Denosumab tends to be 
commonly used as an anti-resorptive agent for the treatment of 
osteoporosis and that following discontinuation of denosumab; 
nevertheless, bone resorption does tend to increase again, as well 
as the bone mass that is gained during the treatment tends to be 
rapidly declining. Koldkjær Sølling et al.  reported a 67-year-old 
woman who had osteoporosis who was treated with denosumab 
60 mg subcutaneously every 6 months from 2004 to 2014. She was 
reported to have received her last injection in May 2014. She had 
a routine serum biochemistry in November 2014 which showed 
increased s-ionized calcium (I-Ca) 1.64 mmol/L (1.18–1.32 mmol/L) 
and suppressed p-parathyroid hormone (PTH) 1.6 pmol/L (1.6–6.9 
pmol/L). The patient was extensively examined; nevertheless, no 
underlying disease was found during her examination. In January 
2015, the patient was stated to have commenced treatment with 
alendronat 70 mg weekly. In April 2015, her serum levels of type 
1 collagen C-terminal cross-linked telopeptide, procollagen type 
1 N-terminal propeptide and bone-specific alkaline phosphatase 
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were found to be still markedly elevated. From then on, her I-Ca 
and PTH had normalized, and her bone turnover markers (BTM) 
had decreased.

Koldkjær Sølling et al. made the following conclusions:

a) In their reported case, they had described increased 
BTMs, and hypercalcemia associated with discontinuation of 
10 years treatment with denosumab.

b) The increase in BTMs was assumed to be temporary and 
normalization was expected.

c) In view of the fact that denosumab is commonly utilized, 
there is an urgent need for evidence-based guidelines on 
discontinuation of long-term treatment, avoiding side effects 
and preserving anti-fracture efficacy.

Ma et al. stated the following:

a) The association between primary hyperparathyroidism 
(PHPT) and acute pancreatitis had rarely been reported.

b) They were describing the process of acute pancreatitis 
mediated PHPT which had been induced by hypercalcemia in a 
male patient.

c) Hypercalcemia induced by undiagnosed PHPT might be 
the causative factor in recurrent acute pancreatitis.

Ma et al. reported a case of hypercalcemia-induced acute 
pancreatitis which was caused by a functioning parathyroid 
adenoma in a 57-year-old man. The man had initially experienced 
a series of continuous gastrointestinal symptoms which included 
abdominal distension, abdominal pain, nausea, vomiting, 
electrolyte disturbance, renal dysfunction, and acute pancreatitis. 
In view of his prolonged hypercalcemia, the patient subsequently 
underwent surgical resection of his parathyroid adenoma. Two 
weeks pursuant to his surgery, his serum calcium, amylase, and 
lipase concentrations were recorded as normal. The patient had 
a good recovery after a series of other relevant treatments. Ma et 
al. [45] concluded that acute pancreatitis as the first presentation 
is an uncommon clinical symptom that is caused by PHPT-induced 
hypercalcemia. Marstrand, et al. reported a 47-year-old Caucasian 
man who had severe hypercalcemia, genetic FHH, and initially 
normal parathyroid scintigraphy and who was referred for 
endocrine evaluation due to him having non-specific symptoms. His 
biochemical evaluation showed revealed serum ionized calcium and 
PTH. His calcium–creatinine clearance ratio was low. The results 
of all his other biochemical measures were normal, including 
kidney function. His Genetic evaluation was re-undertaken and 
this confirmed FHH. He had a new parathyroid scintigraphy, which 
showed a significant single adenoma which had corresponded to 
his lower left gland. The patient underwent parathyroidectomy, 
and a parathyroid adenoma was excised. A reduced level of 
hypercalcemia was found to have persisted due to his FHH.

Marstrand, et al. [46] made the following conclusions:

a) The correct diagnosis of the underlying cause of 

hypercalcemia is important in order to ensure the right 
treatment.

b) Patients who have FHH should avoid operative treatment, 
and PHPT should be differentiated from MEN1 in order to 
ascertain whether surgery should include parathyroidectomy 
with removal of one adenoma or 3.5 hyperplastic parathyroid 
glands.

Królewicz et al. stated the following:

a) Hypercalcemia (HCM) tends to be caused predominantly 
primary hyperparathyroidism (PHPT) or malignancy.

b) The incidence of hypercalcaemia does vary from 0.17% to 
4.74%.

c) The numerous manifestations of hypercalcaemia include 
renal symptoms.

Królewicz et al. undertook a study in order to assess the 
incidence and aetiology of hypercalcemia in patients who had 
been hospitalized at the Department of Nephrology of the Warsaw 
Military Institute, as well as to evaluate its impact upon renal 
function. Królewicz et al. undertook a cross-sectional study of 
patients who had been admitted into the Nephrology Department of 
the Warsaw Military Institute between January 2017 and December 
2018 and who were retrospectively screened for presence of HCM, 
that was defined as total calcium level or corrected calcium level in 
case of hypoalbuminemia >10.2 mg/dl, that was measured at least 
twice. Each patient’s medical history as well as other laboratory 
test findings were subsequently analysed so as to establish the 
aetiology of the hypercalcemia.

Królewicz et al. summarized the results as follows:

a) Among 3062 hospitalisations of 1993 patients, within the 
Department, 96 patients were found to have had elevated serum 
calcium level of which 36 were identified as hypercalcaemic 
which amounted to 1,81% of the patients.

b) The median serum calcium level was 11.9 mg/dl (IQR: 
11.25-13.46) with 22.24 mg/dl being the maximum observed 
value.

c) They had found that malignancy and medicaments having 
hypercalcaemizing effect were the commonest aetiologies that 
had been identified, both being found in 9 cases that amounted 
to 25% of cases.

d) Other causes of HCM had included sarcoidosis, multiple 
myeloma, which were analysed separately from other 
malignancies, PHPT and hypercalcaemic hypocalciuria.

e) In 7 cases, they could not establish the aetiology of the 
HCM aetiology, it was therefore, considered to have remained 
idiopathic.

f) Acute kidney injury (AKI) had developed in 20 patients 
that amounted to 56% of the cases, and in this group serum 
calcium levels were found to be significantly higher than in non-
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AKI patients (median: 12.85 mg/dl (IQR:11.82-14.65) versus 
11.25 mg/dl (IQR:10.75-11.93); p=0.0039). Furthermore, 
chronic kidney disease (CKD) patients had manifested 
significantly lower serum calcium values in comparison with 
non-CKD patients (median: 11.47 mg/dl (IQR: 10.8-12.6) vs 
13.01 mg/dl (IQR:11.9-16.08; p=0.0131).

Królewicz et al. [47] made the ensuing conclusions:

a) Hypercalcemia is a rare disorder among Nephrology 
Department patients, of which the primary aetiology is 
malignancy and medications having hypercalcaemizing effect.

b) Renal injury is dependent upon the severity of the 
hypercalcemia.

Bentata et al. stated the following:

a) The Covid-19 pandemic has had dramatic consequences 
on the progression of many pathologies, especially neoplastic 
pathologies.

b) The orientation of hospital activities toward the care of 
patients who have SARS-Cov2 infection had caused significant 
delays in the diagnosis and treatment of many other pathologies.

c) What about severe hypercalcemia? The aim of their 
reported study was to ascertain the clinical and biological 
manifestation, aetiologies, mortality, as well as the impact of 
the Covid-19 pandemic upon severe hypercalcemia.

Bentata et al. undertook a retrospective study for 84 months 
that spanned between September 2014 and September 2021, 
within the Nephrology Unit in University Hospital Mohammed VI, 
Oujda, Morocco. Included in the study were all adult patients who 
were diagnosed as having severe hypercalcemia which had been 
defined as corrected total serum calcium of >3.5 mmol/l or > 14.0 
mg/dl) and who had benefited from one or more haemodialysis 
sessions. Bentata et al. summarized the results as follows:

a) 66 episodes of severe hypercalcemia were noted to have 
occurred in 64 patients.

b) The mean age of the patients was 57 ± 15 years and 57.6% 
were female.

c) The mean corrected serum calcium at the time of 
admission of the patients was 16.9 ± 2.1 mg/dl and 33.3% had 
more than 18.0 mg/dl.

d) Malignancies were recorded as to have represented 
80.4% of all aetiologies.

e) Acute kidney injury was found in 69.7% of the patients.

f) The delta-drop in serum calcium 48 hours following 
commencement of medical treatment was 4.64 ± 1.63 mg /dl.

g) Mortality was noted in 14% of all cases.

h) Electrocardiographic (ECG) abnormalities were found in 
58.3%, 87.5% and 85.7%, respectively, in group 1 (14.0-16.0 
mg/dl), group 2 (16.1-18.0 mg/dl), and group 3 (> 18.0 mg/dl) 

(p = 0.04).

i) The mean serum potassium value was 5.1 ± 1.3, 4.0 ± 1.0, 
and 3.7 ± 0.7 respectively, in group 1 (14.0-16.0 mg/dl), group 
2 (16.1-18.0 mg/dl), and group 3 (> 18.0 mg/dl) (p < 0.001). 
Newly diagnosed neoplasia, severe hypercalcemia (> 16.0 mg/
dl), and mortality have been observed in 15.4% vs. 23.7% (p = 
0.31), 25% vs. 50% (p = 0.03), and 35.7% vs. 52.6% (p = 0.13) 
respectively, in the patients before and during the Covid-19 
pandemic.

Benata et al. [48] concluded that the Covid-19 pandemic 
had caused an increase in both the incidence and severity of 
hypercalcemia and the haemodialysis which was practiced in this 
context had remained efficient and safe.

Conclusions And General Summary
Some summations that had been documented related to 

hypercalcaemia include the following:

a) Hypercalcaemia is a common clinical condition which can 
afflict patients of all ages both male and female [49].

b) Hypercalcaemia is a common disorder which has tended 
to be normally caused by primary hyperparathyroidism (PHPT) 
or malignancy.

c) A proportion of cases of hypercalcaemia manifests as an 
emergency, which has tended to be associated with a significant 
mortality.

d) Emergency management of hypercalcaemia has tended 
to be based upon utilization of intravenous rehydration with 
normal saline but when this form of treatment is found not to 
be adequate, bisphosphonate therapy tends to be utilized used; 
over recent years the novel anti-resorbtive agent denosumab 
has been demonstrated provide a useful role in the treatment 
of hypercalcemia.

e) It has been estimated that up to 10% of all cases of PHPT 
manifesting under the age of 45 years do tend to have an 
underlying genetic predisposition; nine potentially causative 
genes are now recognized, and these may be screened during 
routine clinical practice.

f) Although parathyroidectomy is the only curative 
treatment for PHPT, parathyroidectomy has tended to be 
indicated in a minority of cases.

g) Many cases of hypercalcaemia can be adequately and 
effectively managed conservatively and guidance from the 4th 
international workshop on the management of asymptomatic 
PHPT has recently been updated in a consensus statement.

h) Hypercalcaemia does account for about 0.6% of all acute 
medical admissions.

i) Presence of hypercalcaemia the general population is 
up to 1/1,000. Hypercalcaemia is most commonly caused by 
primary hyperparathyroidism or malignancy although there 
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are many other causes.

j) The classical symptomatic manifestation of 
hypercalcaemia is seen relatively rarely within the developed 
world, the commonest manifestation of hypercalcaemia is the 
asymptomatic detection of raised levels of serum calcium upon 
biochemical testing.

k) The management of hypercalcaemia has tended to 
depend upon the manifestation as well as upon the underlying 
cause; additionally, severe hypercalcaemia with levels of serum 
calcium higher than 3.5 mmol/L does necessitate emergency 
management, [50] and a significant proportion of cases of 
asymptomatic mild hypercalcaemia has tended to be due to 
primary hyperparathyroidism (PHPT) and a number of cases of 
mild asymptomatic hypercalcaemia has tended to be amenable 
to conservative management.

Key Points
a) Nine potentially causative genes have recently been 
implicated in primary hyperparathyroidism (PHPT).

b) Guidance upon the management of asymptomatic PHPT 
was recently updated in the 4th international consensus 
guidelines.

c) Cinacalcet has been licensed for PHPT and its role is 
recognised in the 4th international consensus guidelines.

d) Denosumab is understood to have a role in the emergency 
management of hypercalcaemia.

e) Pre-operative parathyroid imaging is increasingly being 
undertaken by utilization of SPECT CT Scan.

Additionally, it is worth taking note of the fact that ectopic 
production of calcium that would lead to hypercalcaemia may 
emanate from ectopic lesions that do not involve the parathyroid 
gland, for example the pancreas, as well as lesions involving other 
organs of the body.
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