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OBJECTIVES  

• Signs, symptoms and the differential diagnosis of hypercalcemia 
• Evaluation and management of hypercalcemia 
• Review pathophysiology of cancer induced hypercalcemia     
• Review the management of cancer-induced hypercalcemia 

 
 
 
 



HPI 
 

65 years old male with PMH of aortic regurgitation, A-Fib, HTN, SCC of the right foot 
 

Consult: Hypercalcemia 
CC: Increasing fatigue and palpitations 
 

• Five days PTA, he was fatigued and tired upon walking   
• SOB + palpitations on few occasions 
• Complains of constant pain to his left neck and stiffness 
• He endorses dysphagia and odynophagia with solid food and is only able to tolerate liquids 

• ~ 10 lb weight loss over the past month 
• He denies taking Ca or vitamins D supplements 

 

 

 



• He developed a R foot wound after stepping on a piece of glass in 2017. He had issues with 
wound healing c/b infections.  

• Underwent debridement by podiatry and biopsy showed invasive squamous cell carcinoma 
(4/2018) 

• At the time, the lesion was excised with femoral and inguinal lymph nodes.   
 

 
 
 
 

MORE HISTORY  



HPI 

PMH:   
 Aortic regurgitation    
 Atrial fibrillation   
  HTN    
 Squamous cell carcinoma  (R foot ) 
 

PSH:    Radical resection of R tumor, R inguinofemoral  
 superficial lymphadenectomy 
 EP cardioversion    
 

PFH: Diabetes              Father     
 Cancer - Pancreatic Mother    
 Cancer - Breast Mother   
SH:   Former smoker, 1/2 PPD for 5 yrs 

PTA Meds: 
• Lipotor 40 mg  
• Iron tablets  
• Losartan 50 mg 
• Toprol XL 100 mg 
• Miralax 
• Warfarin 2 mg 

 
 
 
 

  
 

 



• Constitutional: Positive for malaise/fatigue. Negative for chills and fever 
• HENT: Negative for ear discharge and hearing loss.  Neck pain  
• Eyes: Negative for blurred vision 
• Respiratory: Negative for cough 
• Cardiovascular: Negative for chest pain, + palpitations 
• Gastrointestinal: Negative for abdominal pain, constipation, diarrhea, nausea and vomiting  
• Genitourinary: Negative for dysuria and urgency  
• Musculoskeletal: Positive for neck pain. Negative for back pain and falls 
• Skin: Negative for rash 
• Neurological: Negative for tremors and weakness 
• Endo/Heme/Allergies: Negative for polydipsia 
• Psychiatric/Behavioral: Negative for substance abuse and suicidal ideas 
• All other systems reviewed and are negative 

 

ROS 
 



PHYSICAL EXAM  

• BP 121/88 | Pulse 99 | Temp (97.5 °F)  | Resp 17 | Ht  (6' 3") | Wt 99.8 kg (220 lb) | SpO2 
97% | BMI 27.5 kg/m2 

  
• Constitutional: no acute distress 
• HEENT: EOMI, oropharynx clear 
• Neck: supple, no thyromegaly, left large firm neck mass 
• Cardiovascular: irregular rate, no extra heart sounds 
• Pulmonary/Chest: good respiratory effort, clear to auscultation bilaterally 
• Abdomen: bowel sounds present, soft, non-tender, no violaceous straie 
• Musculoskeletal: moving all extremities, R foot with wound dressing  
• Neurological: sensation intact to light touch 
• Skin: warm, dry 
• Psychiatric: not agitated, alert and oriented x 3 

 
 



NECK MASS 

Excisional biopsy of 
a left neck nodule 
for diagnosis was 
done and pending 
results 
 



SYMPTOMS  



 ADMISSION LABS  

Albumin                                           2.9 



CA AND CR 

       
     Cr 
 
 
 
 
_______ 
 
 
 
 
Calcium  



 ADMISSION LABS  

1,25 OH Vit. D:  <8 

Other labs? 

Albumin                                           2.9 

10 



HYPERCALCEMIA  

Can you list some of the differential 
diagnosis for Hypercalcemia?  

Michael et al., nature 2017 



HYPERCALCEMIA DDX 



CANCER INDUCED 
HYPERCALCEMIA 

• Common in stage IV cancer and associated with poor prognosis 
• Retrospective analysis of nearly 8,000 hypercalcemia of malignancy patients (serum 

calcium >12 mg/dL), found a 12-month survival rate of only 25% 
• In the US and Europe, primary tumors of the lung and breast, and multiple myeloma are the 

most common hypercalcemia‐associated malignancies, followed by squamous‐cell 
carcinoma of the head and neck (SCCHN), renal, and ovarian cancer 

Mechanisms?  



MECHANISMS  

• Coexistence of hyperparathyroidism 
(5-10% of patients with concomitant 
cancer-related hypercalcemia, 
high PTH 
 

Stewart AF. Clinical practice. Hypercalcemia associated with cancer. N Engl J Med. 2005 Jan 



PTH-RP 

Lumachi F, Brunello A, Roma A, Basso U. Cancer-induced hypercalcemia. Anticancer Res. 2009 



HOW WOULD YOU TREAT THIS PATIENT ? 



MANAGEMENT  



BACK TO THE PATIENT 

Zometa 3 mg once 
Calcitonin 200 IU (x2) 



CALCITONIN  

• Works by: 
o Increases renal calcium excretion 
o Decrease bone resorption via interference with osteoclast function 

• Given as (IU/kg) IM or SubQ. q 12 hours; (doses 6 to 8 IU/kg) 
• It works rapidly (within 4-6 hours), but lower Ca only by 1 - 2 mg/dL  
• The efficacy of calcitonin is limited to the first 48 hours, even with repeated doses. This might 

be due to the development of tachyphylaxis, perhaps due to receptor downregulation 



CALCITONIN  

• Calcitonin can beneficial in symptomatic patients with calcium >14 mg/L, when combined 
with hydration and bisphosphonates 

• Calcitonin and hydration provide a rapid reduction in serum calcium concentration, while a 
bisphosphonate provides a more sustained effect 
 

Case report  
Calcitonin might be useful for hypercalcemia of malignancy resistant to 
bisphosphonates 
(A 73-year-old woman developed hypercalcemia of malignancy while taking 
weekly alendronate. The patients' serum calcium remained above 15 mg/dL 
despite hydration and loop diuretics for 48 hours in addition to the 
bisphosphonates, and resistance was suspected. Intravenous calcitonin produced 
a dramatic decrease within 12 hours) 

 
Diskin et al.,2007 



BISPHOSPHONATES  

• Works by inhibiting calcium release by interfering with osteoclast-mediated bone resorption 
 

• FDA approved 2 medications of choice in the treatment of mild-to-severe hypercalcemia 
associated with cancer:  

• Pamidronate  
• Zoledronate  

• Bisphosphonates are nephrotoxicity, specifically pamidronate-induced collapsing focal 
segmental glomerulosclerosis and acute tubular necrosis (ATN) with zoledronate 
 
 

• Hypercalcemia renal dysfunction and effective treatment of hypercalcemia improves 
renal function (with hydration) 
 

Used in patients with kidney injury? 



ZOLEDRONATE  

• Zoledronate is one thousand times more potent than pamidronate 
• Typically dose at 4 mg injection 
• It is superior to pamidronate in the rate of normocalcemia, duration of control of CIH and time 

to relapse 



• RCT: (Major et al, j clin oncol 2001) total of 275 pts were evaluated for efficacy. Both doses (4 
or 8 mg)of zoledronic acid were superior to pamidronate in the treatment of CIH 

• Complete response rates by day 10 were 88.4% (P = .002), 86.7% (P = .015), and 69.7% for 
zoledronic acid 4 mg and 8 mg and pamidronate 90 mg, respectively 

• Normalization of CSC occurred by day 4 in approximately 50% of patients treated with 
zoledronic acid and in only 33.3% of the pamidronate-treated patients  

• Median duration of complete response favored zoledronic acid 4 and 8 mg over 
pamidronate 90 mg with response durations of 32, 43, and 18 days, respectively 
 

Major et al, j clin oncol 2001 

ZOLEDRONATE  



DENOSUMAB 

• A fully human monoclonal antibody, binds 
RANKL to inhibit the formation, function, 
and survival of osteoclasts 

Int J Clin Pract. 2012 Dec;  



PHASE 2 STUDY 

J Clin Endocrinol Metab. 2014 Sep 

 
• Single-arm international study 
• Participants had serum calcium 

levels corrected for albumin (CSC) 
>12.5 mg/dL (3.1 mmol/L) despite 
bisphosphonates given >7 and 
≤30 days before screening 

• Evaluated denosumab (120 mg ) for 
treatment of CIH 



J Clin Endocrinol Metab. 2014 Sep;  

PHASE 2 STUDY 



 

J Clin Endocrinol Metab. 2014 Sep;  



J Oncol Pharm Pract. 2015 Apr;21(2):143-7. Epub 2014 Jan 10.  

• A total of 7 patients, who received denosumab for CIH 
• No PTHrP levels 
• All patients in this study received multiple prior therapies 

for CIH 
• 5 /7 patients who received bisphophonate for CIH, 

achieved normalized corrected Ca levels within 17h after 
denosumab administration 

• One patient developed hypocalcemia (Ca 6.6mg/dL), 
which manifested 86h after denosumab (60mg) was 
administered 
 



J Oncol Pharm Pract. 2015 Apr;21(2):143-7. Epub 2014 Jan 10.  



BACK TO THE PATIENT 

• His Ca was normalized after Zometa and IV fluids 
• He was discharged home after few days 
• Was readmitted due to AFIB with RVR and his Ca continued to be normal 
• Palliative consult recommended comfort care due to functional status decline  
• He accepted hospice 

 



OBJECTIVES 

• Signs, symptoms and the differential diagnosis of hypercalcemia 
• Evaluation and management of hypercalcemia 
• Review pathophysiology of cancer induced hypercalcemia     
• Review the management of cancer-induced hypercalcemia 
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THANK YOU  

Questions/comments?  
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