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Background

Refractory hypercalcemia is one of the major complications of parathyroid carcinoma.



Case report

An 84-year old female patient presented with an acute confusional state due to hypercalcemia. This led to the diagnosis of primary hyperparathyroidism for which she underwent surgery. The initial histological diagnosis was interpreted as atypical parathyroid adenoma; the resection was microscopically incomplete. One year later, the patient presented with elevated calcium levels up to 3.89 mmol/l. Recurrent severe hypercalcemia required multiple hospitalizations. Review of the histology slides revealed that the initially resected lesion was in fact a parathyroid carcinoma. Treatment with the calcimimetic drug cinacalcet was poorly tolerated. Repeated administration of zoledronic acid only had transient effects on calcium levels, and bisphosphonate treatment was ultimately discontinued because of chronic renal failure. The patient then received denosumab (60 or 120 mg) when needed (nine doses over twenty months), the last dose in November 2020, which led to a reduction and control of here calcium levels. Currently, at three years after initial surgery, calcium levels are stable between 2.7-2.8 mmol/l and the patient has not required hospitalization for hypercalcemia for 10 months.



Discussion

In case of parathyroid carcinoma, en-bloc resection is the first treatment. Denosumab has proven its efficiency in treating hypercalcemia in malignancy. Several case reports studied denosumab in hypercalcemia due to parathyroid carcinoma, and the treatment were efficient to decrease levels of calcium when repeated as needed or monthly. We report another case of refractory hypercalcemia treated with several doses of denosumab in a patient with parathyroid carcinoma.





Keywords: denosumab, hypercalcemia, parathyroid carcinoma, RANKL, calcimimetics



Introduction

Hypercalcemia due to primary hyperparathyroidism (PHPT) is a frequent pathology encountered by endocrinologists. The vast majority (>99%) of PHPT is caused by parathyroid adenomas, whereas parathyroid carcinomas are extremely rare (1, 2). Calcium and parathyroid hormone (PTH) levels are typically much higher in cases of parathyroid carcinomas compared to adenomas (3). The first case of parathyroid cancer was described by De Quervain et al. in 1909 (4).

Parathyroid carcinoma should be suspected when levels of PTH are high, in cases of severe hypercalcemia, and/or recurrent hypercalcemia. However, in some instances, the diagnosis of parathyroid carcinoma is not considered before surgery and the entity is only recognized retrospectively after surgical resection (1). Typically, hypercalcemia has a larger impact on morbidity and mortality than locoregional effects or the rare metastases of the tumor (5). If a parathyroid carcinoma is suspected, the first-line treatment consists of surgical en bloc resection together with the ipsilateral thyroid lobe, even in the presence of metastatic disease (1, 3). If the tumor is unresectable and/or hypercalcemia persists, medical therapy is necessary. In addition to appropriate hydration, the most commonly used agents include calcimimetics such as cinacalcet, or bisphosphonates (2, 3, 5). Calcitonin and octreotide can be used for hypercalcemic crises, but their effect is limited (1, 5). Although cinacalcet is now widely used in patients with persistent hypercalcemia, it is often poorly tolerated due to its gastrointestinal side effects, which are usually dose-dependent (1). Calcimimetics act through stimulation of the calcium-sensing receptor (CaSR), which results in a decrease of PTH synthesis and secretion (1). Bisphosphonates, through their inhibition of osteoclast-mediated bone resorption, tend to be helpful in controlling the hypercalcemia but their use is contraindicated in patients with impaired renal function (1). Other therapeutic modalities that have been proposed for the control of hypercalcemia associated with parathyroid carcinomas include chemotherapy (6, 7), radiation therapy (8, 9) [although parathyroid cancers are generally considered non-radiotherapy sensitive (1, 5)], and, more recently, denosumab (1).

Denosumab is a human monoclonal antibody to the receptor activator of NF-κB ligand (RANKL), which inhibits the maturation of osteoclasts. It is approved for the therapy of osteoporosis, as well as adjuvant therapy in patients with bone metastases of solid tumors (3, 10). Because of the rarity of parathyroid carcinomas, it is difficult to study larger case series, and reports on the use of denosumab for the control of refractory hypercalcemia in such patients are scarce (1, 3, 5, 11, 12).

We report an 84-year-old female patient who was found to have hypercalcemia due to PHPT after presenting with an acute confusional state. Her pre-operative albumin-corrected calcium (ACC) level was 3.6 mmol/l (reference range 2.2-2.6 mmol/l), and the PTH level was 293 ng/l.



Clinical Presentation

The histological diagnosis at the time was an atypical parathyroid adenoma; the presence of mitosis and extension beyond the parathyroid capsule were not considered as worrisome; resection was microscopically incomplete. Hypercalcemia resolved immediately post-operatively. Ten months after surgery, the ACC level was 2.6 mmol/l without treatment. In January 2019 (1 year after the surgery), the patient was hospitalized in our institution for symptomatic hypercalcemia, with an ACC level of 3.5 mmol/l and a concomitant PTH level of 724 ng/l (reference range 10-70 ng/l). The patient was treated with intravenous saline infusion, calcitonin, and an intravenous bisphosphonate (zoledronic acid 5 mg). Review of the original surgical pathology at our institution led to the conclusion that the tumor was in fact a parathyroid carcinoma (Figure 1A). Cervical ultrasound did not show any residual mass suspicious of a parathyroid adenoma or carcinoma. Imaging with fluorocholine (18FDG) PET/CT revealed a right retro-tracheal mass suggestive for residual/recurrent local disease (Figures 1B, C), a hypermetabolic left cervical lymph node that ultimately showed a benign cytology, and no evidence for distant metastasis. Targeted external radiotherapy (48 Gy) was delivered to the retropharyngeal mass.




Figure 1 | (A) Original histology showing the main mass (arrow) and tumoral nests (*) that extend into the adipose tissue. This invasion, together with vascular invasion, mitotic figures, and necrosis is indicative for a low-grade parathyroid carcinoma (hematoxylin & eosin staining, 40X). (B, C) Cervical computed tomography demonstrating a right retro-tracheal mass of 15.9 x 12.9 x 7.5 mm corresponding to local recurrence of the incompletely resected parathyroid carcinoma.



Three months after external radiotherapy, cross-sectional imaging with CT and MRI showed that the retrotracheal mass was stable in size, in close proximity to the trachea, the esophagus, and the common carotid artery. Tracheal endoscopy did not show overt invasion of the trachea but the tumor exerted a mass effect on the trachea. The benefits and risks associated with a surgical resection of the mass were discussed in a multidisciplinary tumor board (endocrinologists, oncologists and otolaryngologists) and with the patient. Considering her advanced age and the expected morbidity including the potential need for a tracheostomy, the patient opted against surgical intervention and for continuing supportive care.

Despite adequate hydration and bisphosphonate therapy, the ACC remained high (up to 3.9 mmol/l). The patient was very symptomatic with severe fatigue, nausea and vomiting, and she required recurrent hospitalizations over a period of 2 months. Treatment with cinacalcet with increasing doses up to 90 mg twice daily was introduced, but the therapy was poorly tolerated, with worsening nausea and vomiting despite improvement of her ACC levels (2.5-2.6 mmol/l) and the use of multiple anti-emetic drugs (ondansetron, metoclopramide, prednisone). Because of these adverse effects, cinacalcet was reduced to 30 mg twice daily. This, however, resulted in worsening of her hypercalcemia and led again to recurrent hospitalizations. Although denosumab is not officially approved for the control of hypercalcemia in Switzerland, it was introduced with an initial dose of 120 mg, followed by eight doses of 60 or 120 mg (Figure 2A). Denosumab was administered at variable intervals between one to twelve weeks every time the ACC was > 3 mmol/l. Therapy with cinacalcet was discontinued by the patient because of nausea and vomiting.




Figure 2 | (A) Calcium levels under therapy with denosumab. ZA, zoledronic acid; CAL, calcitonin; D60, denosumab 60 mg; D120, denosumab 120. (B) Selected PTH, phosphate and creatinine levels. PTH, parathyroid hormone.



Currently, at more than three years after initial surgery, calcium levels remain stable between 2.5-2.6 mmol/l and the patient has not required hospitalization for hypercalcemia in 10 months.

Selected additional biochemical markers such as phosphate levels are summarized in Figure 2B. The patient only developed mild hypophosphatemia, without further symptoms, which was corrected with oral phosphate replacement until the levels normalized. The administration of denosumab did not further impact the serum phosphate levels. PTH levels increased during follow-up. Creatinine levels fluctuated with several episodes with acute renal insufficiency associated with dehydration in the context of severe nausea and vomiting secondary to the hypercalcemia and side effects of cinacalcet.



Discussion

Denosumab is commonly used for the treatment of osteoporosis and has proven efficacy in the treatment of hypercalcemia of malignancy. Denosumab was shown to be superior to zoledronic acid in patients with hypercalcemia due to bone metastasis in patients with prostate cancer (13). Hu et al. (14) used denosumab for hypercalcemia in different malignancies (solid and hematological) and the results showed a decrease of calcium levels in 64% of patients within 10 days (14). A meta-analysis of six randomized controlled trials (7772 patients included) investigated the efficacy of denosumab versus zoledronic acid in terms of “skeletal-related events”. The risk of hypocalcemia was higher in the denosumab group than the zoledronic acid group (relative risk 1.99, p = 0.02) (15).

If a parathyroid carcinoma is suspected, the initial management consists of en bloc resection of the tumor. In case of persistent hypercalcemia after initial surgery, and residual or recurrent tumor that is not amenable to surgical excision, the first-line treatment typically consists in the administration of a calcimimetic drugs such as cinacalcet, or/and the administration of bisphosphonates. Although not approved for this indication, denosumab has been successfully used in a small number of patients with refractory hypercalcemia caused by unresectable parathyroid carcinomas (1–3, 5, 11, 12). To date, there are no recommendations for the use of denosumab in terms of timing and doses. Some authors have administered it once per month (2, 5), but others (3), including our group, administered denosumab whenever the calcium levels rose to levels > 3 mmol/l, a level that was associated with clear clinical signs of hypercalcemia. It is also recommended to monitor serum phosphate levels after administration of denosumab as hypophosphatemia can occur in 16-32% of patients receiving this treatment (16). In agreement with others (1, 3, 5, 11, 12), we recommend that denosumab be considered for the treatment of refractory hypercalcemia in patients with parathyroid carcinomas.



Conclusion

In refractory hypercalcemia due to parathyroid carcinoma resistant to treatment by calcimimetics and/or bisphosphonates, denosumab is an effective alternative that permits to effectively lower calcium levels, improve symptoms and quality of life, and avoid repeated hospitalizations.
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