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 Abstract

Primary Hyperparathyroidism (PHPT) is characterized by autonomous overproduction of Parathyroid 
Hormone (PTH), leading to hypercalcemia and its systemic effects. It is the most common cause of 
hypercalcemia encountered in outpatient settings. In such cases, management becomes complex and 
necessitates a multidisciplinary approach utilizing pharmacological agents and supportive therapy. We 
present a case of a 69-year-old woman with severe hypercalcemia secondary to Primary Hyperparathyroidism 
(PHPT), refractory to multiple lines of medical therapy. Surgical intervention was contraindicated due to 
significant comorbidities including cardiovascular disease, cerebrovascular risk, and recent colorectal 
cancer. Despite optimized use of anti-resorptive agents, hydration therapy, and calcimimetic treatment, 
the patient’s serum calcium levels remained persistently elevated. This case highlights the challenges in 
managing inoperable PHPT and supports a multimodal and sustained medical management approach.

Introduction

	 Primary Hyperparathyroidism (PHPT) is characterized by autonomous overproduction of para-
thyroid hormone (PTH), leading to hypercalcemia and its systemic effects. It is the most common cause 
of hypercalcemia encountered in outpatient settings [1-6,7]. While the typical manifestations of primary 
hyperparathyroidism can include complications such as nephrocalcinosis, nephrolithiasis, hypercalcuria 
and osteoporosis, these occurrences are relatively uncommon [2,3]. It is important to note that surgical 
intervention is recognized as the most effective treatment for individuals with this condition. a significant 
number of patients do not match the predefined criteria for surgical procedures or have concomitant di-
sorders that prevent them from undergoing surgery [4,5]. In such cases, management becomes complex 
and necessitates a multidisciplinary approach utilizing pharmacological agents and supportive therapy. We 
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describe a case of medically refractory PHPT in an elderly patient where multiple anti-resorptive agents 
and supportive measures were used over a prolonged course.

Case Presentation

	 A 69-year-old woman with a medical history significant for cardiovascular disease, prior cerebro-
vascular accident, and recent colorectal cancer presented with symptomatic hypercalcemia. Laboratory 
evaluation revealed a Parathyroid Hormone (PTH) level of 22.1 pmol/L (normal: 1.50-9.30 pmol/L) and se-
rum calcium of 2.86 mmol/L (normal: 2.12-2.62 mmol/L) ionized calcium 1.4 mmol/L (normal: 1.15-1.32 
mmol/L), vitamin D 69 nmol/L (normal: 50-125 nmol/L). The hypercalcemia was complicated by neph-
rolithiasis. Renal function and Parathyroid Hormone-Related Peptide (PTHrP) were within normal limits. 
Given her significant surgical risk, parathyroidectomy was not a viable option. An FDG PET-CT ruled out 
osseous metastases, and secondary causes of hypercalcemia were excluded. Initial management included 
vitamin D supplementation, which normalized 25-hydroxyvitamin D (25(OH)D) to 130 nmol/L, elevated 
1,25-dihydroxy vitamin D of 338 pmol/L (normal: 48-190 pmol/L) which possibly led further elevation 
of calcium levels (peak 3.5 mmol/L). Despite multiple courses of anti-resorptive therapy—IV pamidro-
nate, IV zoledronic acid, and subcutaneous denosumab over 3 months —calcium remained persistently 
above 3.0 mmol/L. Recurrent symptomatic hypercalcemia was further managed with IV saline followed by 
loop diuretics every two weeks, which temporarily reduced serum calcium to 2.7 mmol/L. However, levels 
quickly rebounded. Monthly zoledronic acid infusions were resumed, and vitamin D supplementation was 
withheld, with 25(OH)D levels subsequently falling to 83 nmol/L. Nonetheless, calcium remained elevated 
at 2.9 mmol/L. Cinacalcet was initiated at 30 mg orally three times daily, with minimal effect. The patient 
was eventually hospitalized for symptomatic hypercalcemia presenting as generalized fatigue, weight loss, 
and cognitive impairment. During admission, she received continuous IV hydration and one dose of zole-
dronic acid, leading to temporary normalization in serum calcium to 2.5 mmol/L. Cinacalcet was up-titra-
ted to 120 mg daily. Imaging, including CT chest, abdomen, pelvis, and brain, ruled out malignancy or acute 
neurological causes. Upon discharge, she continued a regimen of IV hydration and loop diuretics every two 
weeks, along with monthly zoledronic acid and maximum-dose cinacalcet, but calcium levels remained 
elevated at 2.9 mmol/L.

Key laboratory values over time

Test Initial Extreme value Final

Serum Calcium (mmol/L) 2.86 3.5 2.9

Ionized Ca 1.41 1.91 1.58

PTH (pmol/L) 22.1 64.3 46.30

25(OH)D (nmol/L) 69 130 83

1,25(OH)2D (pmol/L) 384 531 531

Serum Phosphate 0.94 0.32 0.53

PTHrP <11 - -

Creatinine 60 109 69

Alkaline  phosphatase 113 139 90
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Figure 1: FDG whole body scan showed no osseous lesions or metastasis.

Figure 2: Parathyroid MIBI scan showed no localization for parathyroid adenoma.
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Discussion

	 Primary Hyperparathyroidism (PHPT) is characterized by autonomous overproduction of Parathy-
roid Hormone (PTH), leading to hypercalcemia and its systemic effects. While parathyroidectomy is the de-
finitive treatment, a subset of patients is deemed ineligible for surgery due to significant comorbid condi-
tions. Our patient, with a history of recent colorectal cancer and severe cardiovascular and cerebrovascular 
disease, was not a surgical candidate. In such cases, medical therapy becomes the mainstay of management, 
although it is often challenging and may not result in sustained normocalcemia.

	 Initial treatment of hypercalcemia in PHPT includes intravenous hydration with isotonic saline to 
enhance renal calcium excretion, sometimes combined with loop diuretics to prevent volume overload in 
patients with comorbid cardiac disease [6,7]. Our patient responded only temporarily to IV hydration. This 
is not uncommon, as the underlying hypersecretion of PTH remains uncorrected.

	 Anti-resorptive agents such as bisphosphonates are commonly used to suppress bone resorption 
and lower serum calcium. Zoledronic acid has been shown to be effective, though the response may be de-
layed and transient [8)]. In patients with renal impairment or resistance to bisphosphonates, denosumab, 
a monoclonal antibody against RANKL, may serve as an alternative and has shown efficacy in refractory 
hypercalcemia, including PHPT cases not suitable for surgery [9,10]. Denosumab was used in our case but 
did not show any effect on hypercalcemia.

	 Cinacalcet, a calcimimetic that increases the sensitivity of the calcium-sensing receptor on parathy-
roid cells, suppresses PTH secretion and lowers serum calcium. It is the only medical therapy approved 
for the treatment of hypercalcemia in patients with inoperable PHPT [11]. However, as observed in our 
patient, its effect may be limited or transient. Some studies have reported that cinacalcet can normalize 
calcium levels in approximately 70-80% of patients, though the response is variable and often requires 
long-term adherence [12,13].

	 This case underscores the limitations of current medical therapy in managing severe PHPT when 
surgery is contraindicated. For patients with persistent hypercalcemia, repeated doses of antiresorptive 
agents or off-label use of denosumab may be needed. But in our case even repeated antiresorptive with 
additional dose of densoumab showed no effect.

	 In select cases, investigational or minimally invasive therapies such as percutaneous ethanol injec-
tion or radiofrequency ablation of parathyroid adenomas have been used with some success, particularly 
in patients who are not surgical candidates, though these techniques require specialized expertise and are 
not widely available [14,15].

	 Ultimately, this case highlights the importance of individualized treatment plans and ongoing reas-
sessment of surgical risk, as medical therapy often provides only temporary biochemical control without 
addressing the underlying disease.
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	 Our patient demonstrated partial and short-lived responses to each modality, with recurrent hyper-
calcemia despite combination therapy. The persistently elevated 1,25-dihydroxy vitamin D likely contri-
buted to the hypercalcemia, potentially due to unregulated PTH-mediated conversion. Additionally, hy-
dration and loop diuretics provided only temporary relief and required repeated administration. The case 
underscores the limited and transient efficacy of current medical therapies in severe PHPT when surgery 
is contraindicated.

Conclusion

	 In patients with severe, symptomatic PHPT who are poor surgical candidates, a multimodal ap-
proach combining hydration, anti-resorptives, and calcimimetics may be necessary to manage calcium le-
vels. However, responses are often incomplete, requiring repeated interventions. This case highlights the 
need for:

•	 Close monitoring of calcium and vitamin D metabolites

•	 Judicious use of vitamin D supplementation

•	 Continued use of cinacalcet at maximum tolerated dose

•	 Periodic reassessment of surgical eligibility

•	 Consideration of emerging therapies such as etelcalcetide or clinical trials
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