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Acute renal failure caused by tumor­inducedhypercalcemia successfully treated by denosumab
Kouichi Kuninaka, Hiromu Tengan, Tadashi Nishimaki

To the Editors,
Denosumab, a human monoclonal antibody thatbinds to and neutralizes the receptor activator of nuclearfactor­κ ligand (RANKL), has recently become availablefor the prevention of skeletal­related events (SRE) ofbone metastases from breast cancer. In a recent study,denosumab was shown to be more effective thanzoledronic acid in delaying SRE [1], and it has beenshown that hypocalcemia occurred more frequently andrenal failure less frequently, in patients treated withdenosumab as compared to those treated withzoledronic acid [1­3]. In light of these studies, we useddenosumab to successfully treat a patient presentingwith acute renal failure caused by a tumor­relatedhypercalcemia arising from breast cancer bonemetastases.A 53­year­old woman was admitted to theorthopedics ward due to walking difficulties.Investigations revealed compression of the spine bymetastatic carcinoma of the thoracic vertebrae. Anemergency decompression surgery was performed.Pathological examination of the resected specimenrevealed metastatic carcinoma of probable breast cancerorigin that was immunohistochemically positive forestrogen receptor, negative for progesterone receptor,and 2+ for HER2 receptor (additional fluorescence insitu hybridization revealed significant amplification of
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HER2/neu). The patient had undergone surgery for leftbreast cancer 13 years ago in our hospital and hadshown no evidence of recurrence at her last visit to theoutpatient clinic three years ago. A positron emissiontomography (PET) scan after the decompression surgeryrevealed multiple bone metastases (in the thoracic andlumbar vertebre, sternum, humeri, scapula, ribs, pelvis,and femur). Lung metastasis and serum calcium levelstarted to increase 29 days after admission. Tumor­related hypercalcemia was strongly suspected and thepatient was treated with elcatonin (80 U/day), normalsaline (1,000 ml/day) and furosemide (40 mg/day) forsix days from day 29, but the serum calcium levelcontinued to increase and renal dysfunction developed(Figure 1). The patient developed severe appetite lossand renal dysfunction with creatinin clearance of 26ml/min. With these findings a diagnosis of acute renalfailure due to tumor related hypercalcemia was made.Usually, we use zoledronic acid to treat tumor­relatedhypercalcemia, but it could not be used in this casebecause of renal dysfunction. As an alternative, on day49, we administered single dose of denosumab (120 mg)to treat the acute renal failure caused by tumor­relatedhypercalcemia. The serum calcium level decreased towithin normal limits after only five days, and renalfunctions improved and completely recovered after amonth (Figure 1). The patient is now under treatmentwith exemestane and trastuzumab. Denosumab is stillbeing administered every four weeks and the serumcalcium level and renal function are stable owing to adaily intake of 600 mg calcium and 0.25 μg vitamin D,respectively.Enhanced bone resorption is the primary cause oftumor­induced hypercalcemia. The release of tumor­derived mediators induces this increase in osteoclast­mediated resorption. The interaction betweenosteoclasts and cancer cells are mainly mediated byparathyroid hormone­related protein (PTHrP), thatactivates osteoblasts to produce RANKL whichstimulates osteoclast differentiation [4]. Denosumab,human RANKL antibody inhibits this vicious cycle.Moreover, denosmab binding to RANKL is metabolizedby peptides and cleared by the reticuloendothelialsystem and probably does not have a nephrotoxic effects
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[5]. Zoledronic acid, one of the third generationbisphosphonates, also inhibits the effect of RANKL andis used for treatment of tumor­related hypercalcemia,but cannot be used for patients with renal dysfunction(with creatinin clearance <30ml/min). Use ofdenosumab for such a condition is limited [5], but itmay be a reasonable treatment choice in certaincircumstances, such as those outlined here.
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Figure 1: Changes in serum calcium (albumin adjusted, blackline) and creatinine (grey line) levels in response todenosumab treatment. The dotted lines indicate the normalrange for serum calcium and the solid line indicates the upperlimit for serum creatinine.
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