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Abstract 

The primary objective of this review is to provide a concise summary and critical appraisal 

of the current literature on the differential diagnosis and management of hypocalcemia. 

Calcium plays a crucial role in muscle function and neurotransmitter release. However, 

hypocalcemia, defined as serum calcium levels below 8 mg/dL (2.12 mmol/L), can affect 

various organs and systems and lead to a range of clinical symptoms. This condition can 

range from being completely asymptomatic to life-threatening situations. 

Disorders responsible for hypocalcemia can be divided into two groups: those influenced 

by parathyroid hormone (PTH) and those not affected. In non-surgical and PTH-mediated 

forms, more comprehensive investigation is necessary to identify the underlying cause and 

determine appropriate treatment. 

In cases of acute hypocalcemia, intravenous calcium infusion is required to rapidly 

increase calcium levels and correct symptoms. On the other hand, treatment of chronic 

hypocalcemia generally involves oral calcium and/or vitamin D supplementation. 

In conclusion, this review specifically emphasizes iatrogenic (treatment-related) 

hypocalcemia while assessing the causes, dimensions, and management of hypocalcemia 

in cancer patients. Physicians' familiarity with these conditions is crucial in treatment 

management. 
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Makalenin başlığı: Kanser hastalarında hipokalsemi. 

Öz 

Bu derlemenin temel amacı, hipokalseminin ayırıcı tanısı ve yönetimi ile ilgili mevcut 

literatürün kısa bir özetini ve eleştirel bir değerlendirmesini sunmaktır. Kalsiyum, kas 

fonksiyonu ve nörotransmitter salınımında önemli bir rol oynar. Bununla birlikte, 8 

mg/dL'nin (2,12 mmol/L) altındaki serum kalsiyum seviyeleri olarak tanımlanan 

hipokalsemi, çeşitli organ ve sistemleri etkileyebilir ve çeşitli klinik belirtilere yol açabilir. Bu 

tablo tamamen asemptomatik olabileceği gibi hayatı tehdit eden durumlara da yol açabilir.  

Hipokalsemiden sorumlu bozukluklar iki gruba ayrılabilir: paratiroid hormonundan (PTH) 

etkilenenler ve etkilenmeyenler. Cerrahi nedenlerden kaynaklanmayan ve PTH aracılı 

olmayan formlarda, altta yatan nedeni tanımlamak ve uygun tedaviyi belirlemek için daha 

kapsamlı bir araştırma gereklidir. 

Akut hipokalsemi vakalarında, intravenöz kalsiyum infüzyonu kalsiyum seviyelerini hızla 

artırmak ve semptomları düzeltmek gereklidir. Öte yandan, kronik hipokalsemi tedavisinde 

oral kalsiyum ve/veya D vitamini takviyesi genellikle yeterlidir. 

Sonuç olarak, bu derleme kanser hastalarında hipokalseminin nedenlerini, boyutlarını ve 

yönetimini değerlendirirken tedavi ilişkili (iatrojenik) hipokalsemiye özellikle vurgu 

yapmaktadır. Hekimlerin bu durumları iyi tanıması tedavi yönetiminde önemlidir.  

Anahtar kelimeler: Hipokalsemi, hipomagnezemi, kanser tedavisi, kemoterapi, sisplatin. 

 

 

 

 

 

Introduction 

Calcium is an essential molecule for muscle contraction and neurotransmitter 

release [1]. Hypercalcemia in cancer patients is considered a poor prognostic marker but 

there’s no prognostic statement for hypocalcemia in this population [2].  

Hypocalcemia is defined as a serum level of calcium under 8 mg/dl or 2.12 mmol/L. 

Measurement of ionized calcium is preferred as serum calcium levels are easily affected 

by serum protein levels [3].  

While calcium metabolism proceeds in a balance between intestinal absorption and 

renal excretion in a process in which vitamin D and parathormone play an active role, 



 

 

finding the cause of hypocalcemia in our patients will relieve the patient from complaints 

and findings. Patients may be asymptomatic, or have nonspecific complaints such as 

fatigue, irritability, tetany, anxiety, or depression; and even bronchospasm and cardiac 

arrhythmias as a result of prolonged QT that may result in death [3]. Muscular irritability 

may be presented with cramps, numbness, and paresthesias. Clinical hypocalcemia can 

affect almost all organ systems and can have fatal consequences. We are therefore lucky 

if we have time to investigate the etiology of hypocalcemia. In acute hypocalcemia, the first 

thing to do is to alleviate or, if possible, even eliminate the symptoms with intravenous 

calcium replacement. In chronic hypocalcemia treatment, oral calcium and vitamin D 

replacement are often sufficient [4]. 

The most common clinical etiology for hypocalcemia is vitamin D insufficiency which 

may be prevalent as high as %50 [5]. Surgical causes follow, often as a result of loss of 

the parathyroid gland after thyroidectomy. Hypocalcemia can be seen in up to %38 of 

patients following thyroid surgery [6]. 

Surgical causes can be easily recognizable both from the patient’s history and the 

observation of the incision scar during physical examination. However, hypocalcemia due 

to medical causes should be meticulously investigated. In this context, the patient's 

medication use should be questioned well. Bisphosphonates, cisplatin, antiepileptics, 

aminoglycosides, and proton pump inhibitors well-known agents to cause hypocalcemia in 

cancer patients [7]. 

We frequently see hypocalcemia in cancer patients after bone-sparing therapies [8]. 

For this reason, we administer calcium and vitamin D replacement after treatment with 

RANKL inhibitors or bisphosphonates and even without evident hypocalcemia [9]. 

Monitoring serum vitamin D levels in these patients taking vitamin D supplements is 

questioned [10]. However, calcium levels need to be monitored periodically. A high vitamin 

D level before treatment is considered protective against hypocalcemia [11]. Treatment-

related hypocalcemia rates for denosumab and bisphosphonates are similar, although 

hypocalcemia is not expected with replaced patients [12]. Chronic kidney disease, 

malabsorption syndromes, or hypoparathyroidism may predispose to hypocalcemia in this 

group of patients [13]. During continued denosumab treatment, there is a risk of 

experiencing hypocalcemia for each administered dose [13]. However, once hypocalcemia 

occurs, denosumab should not be continued until the calcium level is normalized [14]. 

In immunotherapy, one of the new oncologic treatment approaches, TLS may occur 

after CAR-T cell-associated target cell damage [15]. Furthermore, PD1 inhibitors may 

rarely cause acute kidney injury and hypocalcemia, but the mechanism is unclear [16, 17]. 



 

 

Conditions such as massive hydration, intensive diuretic use, and massive blood 

transfusions may be among the iatrogenic causes. In a study that reviewed TLSs, the rate 

of solid cancers was found to be 38%, which is not insignificant.  

Cases of asymptomatic hypocalcemia have also been reported after hyperthermic 

intraperitoneal chemotherapy (HIPEC), which is a modern treatment modality used in 

peritoneal involvement of gastrointestinal and gynecological malignancies [18, 19].  

Hypocalcemia may appear as a component of tumor lysis syndrome (TLS) which is 

characterized by at least two of the following abnormalities; hyperuricemia, 

hyperpotassemia, hyperphosphatemia, and hypocalcemia [20]. Hyperphosphatemia can 

cause secondary hypocalcemia and calcium can precipitate as phosphate crystals in 

organs such as the kidney [21]. TLS may occur following a biopsy, radiotherapy, or 

chemotherapy, or it may develop spontaneously [22]. TLS is more common with 

hematologic malignancies but patients with solid malignancies may be prone to TLS in 

such situations: extrinsic compression of genitourinary tract leading to renal dysfunction, 

high tumor burden, large tumors, high sensitivity to chemotherapy, and patient-related 

factor such as dehydration, hypotension, nephrotoxic agent intake, obstructive uropathy 

[23, 24]. 

Another important point that concerns us as medical oncologists is hypocalcemia, 

which is seen after chemotherapy and is confusing in etiology because it is a rare condition. 

Here, magnesium level should be questioned as an underlying factor. Hypomagnesemia 

leads to parathormone resistance and causes hypocalcemia. This occurs in the setting of 

severe hypomagnesemia, in which the serum magnesium level drops to 0.8 mg/dL or 

under. Calcium level does not normalize without magnesium replacement. The most 

common chemotherapy drug causing this is cisplatin [25]. In a study by Kömürcü et al. [26] 

among 35 patients receiving cisplatin-based chemotherapy, hypomagnesemia was 

observed in half of the patients, while hypocalcemia was described in only one patient. 

Hypomagnesemia is observed in approximately 10% of patients who received cisplatin and 

may persist even months to years after treatment [27]. 

Hypomagnesemia can also be seen with EGFR inhibitors cetuximab and 

panitumumab [28]. 

Tyrosine kinase inhibitors (TKIs), which are better tolerated than chemotherapy, 

have many effects on almost all endocrine glands as well as on bone metabolism. They 

decrease osteoclastogenesis and bone turnover, which eventually results in 

hyperparathyroidism. Hypocalcemia has been reported as a side effect of treatment with 

lenvatinib and vandetanib [29, 30]. 



 

 

Recognizing hypocalcemia, which we rarely see in the management of cancer 

patients, should be promptly treated especially when any symptoms such as muscle 

cramps, numbness or tingling in the fingers or around the mouth, or seizures are present. 

It requires a multidisciplinary approach and a complex process, which can be life-saving 

beyond eliminating complaints that reduce the quality of life such as weakness and fatigue. 
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