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Abstract 

Background.  

Malignancy-associated hypercalcemia (HHM) is a frequent metabolic complication in 

advanced cancer, often leading to neurological deterioration, cardiovascular disturbances, 

reduced functional status, and shorter survival. In palliative care, timely diagnosis and 

management of HHM are essential to improve symptom control and patient comfort. 

Aim.  

To present a comprehensive, evidence-based review of current diagnostic and therapeutic 
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approaches to hypercalcemia of malignancy, with a focus on palliative care settings. 

Material and methods.  

A narrative review was conducted using databases such as PubMed, MEDLINE, Google 

Scholar, and Europe PMC. Fifty-six articles published between 1994 and 2024 were selected 

based on clinical relevance and scientific quality.  

Results.  

Hypercalcemia in malignancy arises predominantly from PTHrP secretion, calcitriol 

overproduction, or local osteolysis. Diagnostic workup includes calcium profile, PTH/PTHrP 

levels, and imaging. Management involves intravenous hydration, bisphosphonates, 

denosumab, glucocorticosteroids, and—occasionally—calcitonin or hemodialysis. Timely 

treatment improves symptoms and may enable continuation of oncologic therapies. In palliative 

patients, hypercalcemia often necessitates a shift toward comfort-focused care and underscores 

the importance of interdisciplinary management. 

Conclusions.  

Malignancy-associated hypercalcemia significantly worsens prognosis and quality of life in 

advanced cancer. Individualized treatment—including rehydration, anti-resorptive agents, and 

symptom control—is essential. Effective calcium regulation alleviates suffering, facilitates 

supportive care, and should be integrated into comprehensive palliative strategies. 

Keywords: Hypercalcemia, Neoplasms, Bisphosphonates, Parathyroid Hormone-Related 

Protein, Prognosis, Therapeutics 

 

 

 

 

 

Introduction 

Hypercalcaemia, defined as a total serum calcium concentration above 10.4 mg/dL (2.6 

mmol/L), is a frequent metabolic disturbance in patients with advanced malignancies [1,2]. Its 

prevalence in this population reaches 30–44 % and rises with disease progression. Although 

hypercalcemia is uncommon in early‑stage cancers (1–5 %), its development in later phases is 

linked with a significantly poorer prognosis [3,4]. Epidemiological data indicate that the median 

https://paperpile.com/c/4ZOB2C/DmM3+YWPt
https://paperpile.com/c/4ZOB2C/puL3+IVm7
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survival of patients with hypercalcemia is often only 40–68 days [3]. 

In its initial phase, hypercalcemia may be mildly symptomatic, limited to non‑specific 

complaints such as fatigue or loss of appetite. As calcium levels rise, severe complications such 

as cardiac arrhythmias, renal failure, and encephalopathy emerge [5]. In the context of palliative 

care, hypercalcemia poses a particular challenge, as electrolyte imbalances further compromise 

a patient's functional status, worsen prognosis, and increase hospitalisation rates [4,6].  

Hypercalcemia of malignancy (HHM) is an important factor influencing the modification, 

delay, or even discontinuation of anti‑cancer treatment—including chemotherapy, 

radiotherapy, and targeted therapies—which consequently aggravates prognosis [6]. Early 

detection of hypercalcemia and the implementation of appropriate therapeutic measures 

improve patient comfort, reduce symptom burden, and limit the risk of life‑threatening 

complications, especially in advanced disease [7]. Comprehensive diagnostics, the identification 

of risk factors, and effective management of hypercalcemia are therefore crucial at every stage 

of patient care—from eligibility for anti‑cancer therapy, through active treatment, to the 

palliative phase [8]. 

  

Aim 

This narrative review aims to critically evaluate and synthesize current evidence on the 

pathophysiology, clinical presentation, diagnosis, and management of malignancy-associated 

hypercalcemia (HHM), with a particular focus on palliative care contexts. By integrating data 

from clinical guidelines, recent studies, and expert consensus, this review seeks to provide a 

comprehensive and up-to-date resource for clinicians managing hypercalcemia in oncology 

patients. The synthesis emphasizes individualized therapeutic approaches, prognostic 

implications, and the role of interdisciplinary care in optimizing patient outcomes and 

enhancing quality of life in advanced malignancy. 

  

Material and methods 

A review of literature was conducted using databases such as PubMed, MEDLINE, Google 

Scholar. Fifty-six articles published between 1994 and 2024 were selected based on clinical 

relevance and scientific quality. Studies with outdated data, weak methodology, or limited 

https://paperpile.com/c/4ZOB2C/puL3
https://paperpile.com/c/4ZOB2C/26Cw
https://paperpile.com/c/4ZOB2C/IVm7+mXAL
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relevance to malignancy-associated hypercalcemia were excluded. 

Definition and Classification  

Under physiological conditions, total serum calcium ranges from 8.5–10.2 mg/dL (2.12–2.55 

mmol/L), while ionised calcium is 1.05–1.32 mmol/L [5,7]. Hypercalcaemia is diagnosed when 

total calcium exceeds 10.5 mg/dL or ionised calcium exceeds 1.35 mmol/L. Depending on 

severity, hypercalcemia is classified as mild (10.5–12 mg/dL), moderate (12–14 mg/dL), or 

severe (> 14 mg/dL) [6,9]. Severe hypercalcemia poses a particular threat, potentially leading to 

acute renal failure, cardiac arrhythmias, and profound consciousness disorders [10]. Assessing 

the rate of calcium rise is critical for selecting an appropriate treatment strategy and determining 

the urgency of intervention—patients with rapidly increasing calcium levels are more likely to 

exhibit neurological and cardiovascular symptoms and require intensive monitoring [7]. 

  

Epidemiology and Risk Factors  

HHM occurs in 2–30 % of cancer patients, depending on tumour type and stage [11,12]. It is 

most frequently diagnosed in multiple myeloma (30–40 %) and in breast, lung, and renal 

cancers, as well as in squamous‑cell tumours [5,13]. Risk factors include extensive bone 

metastases (especially in breast, prostate, lung, and renal cancer), high tumour metabolic 

activity (neuroendocrine tumours, lymphomas, leukaemias), treatment‑related fluid‑electrolyte 

disturbances, co‑existing renal failure, diabetes, dehydration, and medications affecting calcium 

metabolism (loop and thiazide diuretics) [14]. In palliative care, the situation is further 

complicated by limited possibilities for intensive anti‑cancer therapy, particularly in patients 

with advanced cachexia and disease progression [4]. 

  

 Pathophysiology  

Calcium homeostasis is maintained by a balance between intestinal absorption, renal excretion, 

and bone turnover. This process is regulated mainly by parathyroid hormone (PTH), 

1,25‑dihydroxyvitamin D (calcitriol), and serum ionised calcium. Disruption of this balance in 

cancer leads to hypercalcemia, which significantly decreases clinical status and worsens 

prognosis [7,15]. 

Several pathophysiological mechanisms underlie malignancy-associated hypercalcemia. The 

most prevalent is HHM, accounting for approximately 80% of cases [10]. This mechanism 

involves the ectopic secretion of parathyroid hormone-related peptide (PTHrP) by tumor cells. 

https://paperpile.com/c/4ZOB2C/26Cw+QGY7
https://paperpile.com/c/4ZOB2C/mXAL+ONhg
https://paperpile.com/c/4ZOB2C/J0xP
https://paperpile.com/c/4ZOB2C/QGY7
https://paperpile.com/c/4ZOB2C/eg6T+AlWA
https://paperpile.com/c/4ZOB2C/26Cw+5bGe
https://paperpile.com/c/4ZOB2C/HR4L
https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/QGY7+ouYt
https://paperpile.com/c/4ZOB2C/J0xP
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PTHrP binds to PTH‑1 receptors in bone and kidneys, stimulating osteoclastic bone resorption 

while simultaneously reducing renal calcium excretion. These actions raise serum calcium 

levels and suppress endogenous calcitriol synthesis. HHM is most commonly observed in lung, 

breast, renal, and bladder cancers, as well as in squamous cell carcinomas of the head and neck 

[16,17]. 

A second mechanism involves the ectopic overproduction of calcitriol (1,25[OH]₂D) due to 

expression of the enzyme 1α-hydroxylase by malignant cells. This leads to increased intestinal 

calcium absorption, independent of PTH regulation. Laboratory profiles typically show 

suppressed or undetectable PTH with concurrently elevated levels of 1,25-dihydroxyvitamin D, 

a pattern often seen in lymphomas and diagnostically useful in clinical practice [18–20]. 

The third principal mechanism is local osteolysis, driven by direct activation of osteoclasts 

through tumor-derived cytokines. Among these, receptor activator of nuclear factor κB ligand 

(RANKL)—produced by osteoblasts and activated T cells—plays a central role. Its interaction 

with RANK on osteoclast precursors triggers their activation and promotes bone resorption 

[21,22]. Other factors exacerbating osteolytic activity include interleukins (IL‑6, IL‑1β, IL‑8, 

IL‑17), tumor necrosis factor alpha (TNF‑α), macrophage colony-stimulating factor (M‑CSF), 

and MIP‑1α. High serum concentrations of MIP‑1α are particularly associated with aggressive 

osteolysis in multiple myeloma [21,23]. 

In rare cases, hypercalcemia may result from the ectopic secretion of biologically active PTH, 

most commonly by neuroendocrine tumors, ovarian carcinoma, lung cancer, or soft tissue 

sarcomas. These cases closely mimic primary hyperparathyroidism, presenting with elevated 

serum PTH, hypercalcemia, and concurrent hypophosphatemia [4,11,24]. 

In the palliative setting, particular attention should be paid to secondary factors that exacerbate 

hypercalcemia. These include chronic dehydration due to poor oral intake, use of loop or 

thiazide diuretics, renal dysfunction, and advanced cancer cachexia. Collectively, these factors 

contribute to reduced intravascular volume and impaired glomerular filtration, thereby limiting 

renal calcium excretion [25]. Moreover, the catabolic metabolic state typical of advanced 

malignancy further enhances bone resorption through systemic inflammatory and hormonal 

pathways [26,27]. 

Understanding the multifactorial pathophysiology of hypercalcemia of malignancy is essential 

for timely diagnosis, appropriate therapeutic intervention, and comprehensive patient care—

https://paperpile.com/c/4ZOB2C/ygVX+PsUi
https://paperpile.com/c/4ZOB2C/NaNa+hU83+8LI2
https://paperpile.com/c/4ZOB2C/UJVR+symL
https://paperpile.com/c/4ZOB2C/UJVR+MVoC
https://paperpile.com/c/4ZOB2C/IVm7+eg6T+Pw98
https://paperpile.com/c/4ZOB2C/QUYS
https://paperpile.com/c/4ZOB2C/4W5W+GXTQ
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particularly in advanced stages of cancer, where both biochemical and systemic contributors 

interact to intensify clinical severity [4]. 

  

Clinical Presentation and Consequences  

Clinical manifestations vary with the height and rate of calcium increase. In cancer patients, 

hypercalcemia often rises rapidly, producing more severe symptoms than in non‑malignant 

causes [9]. Early mild hypercalcemia (10.5–11.9 mg/dL) presents with non‑specific symptoms: 

weakness, anorexia, polydipsia, polyuria, constipation, and mood changes (apathy, irritability). 

Cognitive impairment may appear and may be mistaken for treatment toxicity or cancer 

progression [6]. 

With calcium > 12 mg/dL, neurological symptoms progress: disorientation, somnolence, and 

confusion may evolve into encephalopathy or coma [13,28]. Posterior reversible encephalopathy 

syndrome (PRES) has been reported in severe cases [29,30]. 

Cardiovascular effects include QT shortening, potentially progressing to life‑threatening 

arrhythmias such as ventricular fibrillation [31,32]. Gastrointestinal symptoms encompass 

anorexia, nausea, vomiting, gastroduodenal ulceration, and acute pancreatitis, often 

misattributed to therapy toxicity [33–35]. 

Renal effects involve nephrogenic diabetes insipidus (NDI), leading to polyuria, chronic 

dehydration, and progressive renal failure. Nephrocalcinosis and urolithiasis are less common 

in HHM [21]. Hypercalcaemia also increases thromboembolic risk due to hyperviscosity and 

haemostatic disturbances [36]. It accelerates cancer cachexia, causing rapid weight loss and 

decreased functional capacity [14].  

  

Diagnosis  

Diagnosis aims to confirm elevated calcium levels and establish the underlying cause [5]. 

Elevated total calcium on routine labs prompts assessment of albumin and pH. Ionised calcium 

should be measured when results are equivocal or in cachectic or patients with paraproteinaemia 

[37,38]. Elevated calcium should be confirmed on repeat testing to exclude transient dehydration 

[39]. 

https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/ONhg
https://paperpile.com/c/4ZOB2C/mXAL
https://paperpile.com/c/4ZOB2C/5bGe+avq2
https://paperpile.com/c/4ZOB2C/Sc6B+vr6N
https://paperpile.com/c/4ZOB2C/3Gzn+SJHB
https://paperpile.com/c/4ZOB2C/YOJB+Bqpm+b6Fs
https://paperpile.com/c/4ZOB2C/UJVR
https://paperpile.com/c/4ZOB2C/5PmH
https://paperpile.com/c/4ZOB2C/HR4L
https://paperpile.com/c/4ZOB2C/26Cw
https://paperpile.com/c/4ZOB2C/Zw2i+pYGJ
https://paperpile.com/c/4ZOB2C/o2PQ
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After the initial confirmation of hypercalcemia, determining its underlying mechanism is 

crucial. Diagnostic evaluation includes measurement of PTH, PTHrP, 25‑hydroxyvitamin D, 

1,25‑dihydroxyvitamin D, and phosphate levels [21,40]. Suppressed PTH levels suggest a non-

parathyroid etiology, with elevated PTHrP indicating HHM [5,41]. Alternatively, increased 

levels of 1,25(OH)₂D may point to lymphoma, where aberrant activation of calcitriol synthesis 

pathways has been reported [18]. Elevated PTH, on the other hand, suggests primary 

hyperparathyroidism or, more rarely, parathyroid carcinoma [42]. In familial cases, genetic 

causes such as calcium-sensing receptor (CaSR) mutations should also be considered  [43,44]. 

When bone metastases are suspected, appropriate imaging—such as plain radiography, bone 

scintigraphy, computed tomography (CT), or magnetic resonance imaging (MRI)—is 

warranted to evaluate the extent of skeletal involvement [9]. In oncologic patients presenting 

with hypercalcemia, it is also important to assess parathyroid function and thoroughly review 

the patient’s current medications, particularly thiazide diuretics, vitamin D supplements, and 

lithium, all of which may contribute to elevated calcium levels [9]. A detailed clinical history is 

essential, including evaluation of lifestyle factors such as tobacco use and alcohol consumption, 

which may play a role in the development and progression of malignancy [4]. 

This comprehensive diagnostic approach—encompassing biochemical analysis, imaging 

studies, medication review, and clinical history—enables accurate identification of the 

underlying cause of hypercalcemia. Establishing the etiology is critical for timely initiation of 

targeted interventions aimed at reducing symptom burden. In the palliative care setting, such 

measures can directly improve patient comfort and facilitate more effective symptom control 

strategies [6]. 

 

Management  

Management is multi‑step and aims to achieve both rapid calcium reduction and treatment of 

the underlying malignancy [6]. In palliative care settings, symptom relief frequently becomes 

the primary objective. The initial therapeutic priority is correcting dehydration, which is 

common due to decreased oral intake, nausea, cognitive dysfunction, and nephrogenic diabetes 

insipidus (NDI) [45]. Intravenous administration of 0.9% saline at a rate of 200–500 mL/h is 

recommended, with adjustments based on cardiac and renal function [12]. Loop diuretics, such 

as furosemide, should only be introduced after achieving adequate hydration, in order to avoid 

https://paperpile.com/c/4ZOB2C/UJVR+tJCj
https://paperpile.com/c/4ZOB2C/26Cw+6jEo
https://paperpile.com/c/4ZOB2C/NaNa
https://paperpile.com/c/4ZOB2C/cvJV
https://paperpile.com/c/4ZOB2C/uY5k+jEQk
https://paperpile.com/c/4ZOB2C/ONhg
https://paperpile.com/c/4ZOB2C/ONhg
https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/mXAL
https://paperpile.com/c/4ZOB2C/mXAL
https://paperpile.com/c/4ZOB2C/pzoF
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exacerbating fluid depletion [4].  

For sustained control of moderate to severe hypercalcemia, anti-resorptive agents are essential. 

Bisphosphonates remain the first-line treatment, with options including zoledronic acid (4 mg 

IV over 15–30 minutes) or pamidronate (60–90 mg IV over 2–4 hours) [4]. Zoledronic acid has 

demonstrated superior efficacy compared to pamidronate, with a more rapid normalization of 

serum calcium and a longer duration of therapeutic effect [46]. However, bisphosphonate 

therapy carries the risk of adverse effects, including nephrotoxicity and osteonecrosis of the 

jaw, particularly with long-term use  [47]. Other less common complications include uveitis, 

hypophosphatemia, hypocalcemia, atypical femoral fractures, and acute phase reactions 

presenting as flu-like symptoms [48]. Given these risks, close monitoring of renal function is 

mandatory during bisphosphonate therapy, and dosage adjustments should be made according 

to estimated glomerular filtration rate values [4]. 

In cases where bisphosphonates are contraindicated or ineffective, denosumab—a 

subcutaneously administered monoclonal antibody targeting RANKL (120 mg every 4 

weeks)—offers an effective alternative. Compared to bisphosphonates, denosumab is 

associated with a higher incidence of joint pain, osteonecrosis of the jaw, and hypocalcemia, 

particularly during the early phases of treatment [4,6]. 

For severe hypercalcemia requiring rapid yet short-term reduction in serum calcium levels, 

salmon calcitonin (4–8 IU/kg subcutaneously every 6–8 hours) can be used. However, due to 

the risk of tachyphylaxis, its use should be limited to a maximum of 48–72 hours [49]. 

Glucocorticosteroids represent another important therapeutic class, particularly in patients with 

lymphoma or ovarian germ cell tumors. By inhibiting 1α-hydroxylase activity, they reduce the 

conversion of 25(OH)D to its active form, thereby lowering intestinal calcium absorption 

[5,50,51]. In clinical practice, intravenous hydrocortisone (200–400 mg per 24 hours for 3–4 

days) is commonly administered, followed by a transition to oral prednisone, either at 10–20 

mg/day for 7 days or 40–60 mg/day for up to 10 days. Glucocorticosteroids are expected to 

reduce serum calcium levels by over 3 mg/dL within the first week. If no therapeutic response 

is observed after 10 days, discontinuation of treatment is recommended [13]. In cases of partial 

response, combination therapy with anti-resorptive agents such as bisphosphonates or 

denosumab should be considered. During glucocorticoid therapy, patients should be closely 

monitored for potential adverse effects, including hypertension, hyperglycemia, mood 

disturbances, peptic ulcer disease, and muscle weakness [4]. 

https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/Z9Tx
https://paperpile.com/c/4ZOB2C/5goR
https://paperpile.com/c/4ZOB2C/bwQw
https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/IVm7+mXAL
https://paperpile.com/c/4ZOB2C/tmWx
https://paperpile.com/c/4ZOB2C/26Cw+SdiM+4Ov9
https://paperpile.com/c/4ZOB2C/5bGe
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In rare cases of malignancy-associated hypercalcemia caused by parathyroid carcinoma, 

surgical resection remains the treatment of choice. In inoperable cases, cinacalcet, a 

calcimimetic that modulates the CaSR, may be used to suppress PTH secretion and reduce 

serum calcium levels [52]. 

In extreme situations—such as severe renal failure or resistance to standard pharmacologic 

therapy—hemodialysis with a low-calcium dialysate may be indicated. This approach requires 

access to intensive care resources and is typically reserved for selected patients in whom the 

primary goal is improving comfort and enabling the continuation of oncologic treatment [53]. 

Treatment planning should also include regular monitoring of phosphate and magnesium levels, 

assessment of cancer stage, identification of secreted factors (e.g., PTHrP, calcitriol), evaluation 

of renal function, and consideration of potential curative oncologic options. A tailored approach 

addressing both symptom control and underlying pathophysiology may significantly reduce the 

burden of hypercalcemia and improve quality of life in palliative and non-palliative settings 

alike [13,19]. 

  

Prognostic Significance 

HHM is both a metabolic disturbance and a marker of advanced disease and poor prognosis. It 

often signifies extensive bone marrow infiltration or disseminated metastasis [7,39]. Numerous 

studies associate HHM with reduced survival—typically weeks to months—depending on 

disease dynamics and treatment intensity [4]. Severe hypercalcemia (≥ 14 mg/dL) or rapid 

calcium rise are particularly adverse [21]. 

Hypercalcemia substantially impairs quality of life by limiting the feasibility of anti-cancer 

therapy, reducing functional independence, and contributing to neurological complications, 

anorexia, and cancer cachexia. Symptoms such as fatigue, confusion, dehydration, and renal 

insufficiency increase the likelihood of hospitalization and the risk of complications later in the 

disease course. From the palliative care perspective, the primary goal of HHM management 

shifts toward symptom control and comfort. Effective treatment can facilitate oral fluid intake, 

optimize pain control, and improve appetite, thus contributing to better overall patient well-

being [4,7]. 

The clinical trajectory of hypercalcemia can influence therapeutic decision-making. In many 

cases—particularly when calcium levels are persistently rising and no effective oncologic 

https://paperpile.com/c/4ZOB2C/hHCm
https://paperpile.com/c/4ZOB2C/rYh9
https://paperpile.com/c/4ZOB2C/5bGe+hU83
https://paperpile.com/c/4ZOB2C/QGY7+o2PQ
https://paperpile.com/c/4ZOB2C/IVm7
https://paperpile.com/c/4ZOB2C/UJVR
https://paperpile.com/c/4ZOB2C/IVm7+QGY7
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options remain—hypercalcemia becomes a key determinant in transitioning to comfort-

focused, symptom-directed care. Conversely, in patients with less advanced disease, effective 

management of hypercalcemia may allow the continuation of anticancer therapies, thereby 

prolonging survival and maintaining quality of life. In clinical practice, short-term stabilization 

of calcium homeostasis may be undertaken to improve specific symptoms, such as drowsiness, 

cognitive impairment, or nausea, thereby enhancing patient comfort and communication 

capacity, even in end-of-life settings [5,34,35]. 

Acute neurocognitive symptoms pose medical and emotional challenges requiring 

psychological support and education for patients and caregivers [14,54,55]. Interdisciplinary care 

is essential, involving physicians, psychologists, dietitians, and physiotherapists to combat 

cachexia and other effects. Ensuring hydration, laboratory monitoring, and home or 

hospice‑based care improves quality of life in advanced cancer [7,56]. 

  

Conclusions 

Hypercalcaemia in malignancy remains a significant clinical challenge in oncology and 

palliative practice. Effective management demands knowledge of pathophysiology, rapid 

diagnostics, and tailored interventions aligned with calcium kinetics and patient status. While 

rehydration and anti‑resorptives remain the backbone of therapy, emerging options such as 

cinacalcet and targeted therapies modulating PTHrP and CaSR are gaining importance. These 

measures should form part of individualised, interdisciplinary care, including home or hospice 

settings. Maintaining normocalcaemia improves clinical status, alleviates neurological and 

somatic symptoms, enables continuation of anti‑cancer therapy, and reduces hospitalisation 

risk. Further research into new therapeutic strategies is crucial for improving prognosis and 

quality of life in advanced cancer. 
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