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    Abstract   

BACKGROUND: Hypercalcemia of malignancy is an oncologic emergency that is often treated with hydration, 

bisphosphonates, and calcitonin. There is a lack of data guiding clinicians on which weight—ideal body weight (IBW) 

or actual body weight—to use for optimizing efficacy while balancing high acquisition costs. 

OBJECTIVE: To assess corrected calcium levels 48 hours after the administration of calcitonin using an IBW-based 

dosing protocol for calcitonin. 

METHODS: This multicenter, retrospective, pre- and post-quasiexperimental study was conducted in 2 tertiary care 

hospitals. The restriction criteria in the protocol implemented for calcitonin included corrected calcium ≥12 mg/dL, 

subcutaneous or intramuscular administration, 4 units/kg per IBW every 12 hours, and a maximum number of 4 

doses. Descriptive statistics were performed, followed by the use of Fisher’s exact test, Student’s t-test, and Wilcoxon 

rank-sum test to compare appropriate data points. An a priori value of <.05 was used to assess statistical significance. 

RESULTS: A total of 200 orders were included in the analysis, which consisted of 73 preprotocol and 127 postprotocol 

orders. The mean baseline corrected calcium was similar between both cohorts, at approximately 14 mg/dL. At 48 

hours, there was no statistical difference in corrected calcium levels between the preprotocol and postprotocol cohorts 

(11.4 mg/dL vs 11.3 mg/dL, respectively; P=.86) as well as no difference in the change in corrected calcium from 

baseline to 48 hours (–2.4 mg/dL vs –2.7 mg/dL, respectively; P=.26). On discharge, the average corrected calcium 

was 10.6 mg/dL in the preprotocol and postprotocol groups. There was a total cost-savings of $520,700 over 2 years 

with the use of the restrictive calcitonin protocol. 

CONCLUSION: The calcitonin dosing protocol using IBW resulted in similar hypercalcemia of malignancy resolution 

at 48 hours and substantial cost-savings over the 2-year postimplementation period studied. 

 

Keywords: calcitonin, corrected calcium, dosing, hypercalcemia of malignancy, ideal body weight, oncologic 
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Introduction 

Hypercalcemia of malignancy is an oncologic emergency that is often treated with hydration, 

bisphosphonates, and calcitonin. Data guiding clinicians on which weight—ideal body weight (IBW) or 

actual body weight—to use for optimizing efficacy while balancing high acquisition costs are lacking, 

however. Our study sought to assess corrected calcium levels 48 hours after the administration of 

calcitonin using an IBW-based dosing protocol for calcitonin. This dosing protocol resulted in similar 
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hypercalcemia of malignancy resolution at 48 hours and substantial cost-savings over the 2-year 

postimplementation period studied. Our findings represent potential improvements in effectiveness and 

reduced costs of care.H 

ypercalcemia of malignancy (HCM) is an oncologic emergency that occurs in 20% to 30% of patients with 

cancer and is a poor prognostic factor.1 The signs and symptoms of HCM are nonspecific, including 

dehydration, nausea and vomiting, constipation, acute kidney injury, electrocardio- 
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gram changes, weakness, and anorexia.1-4 In patients with severe HCM, which is defined as corrected 

calcium >14 mg/dL, neurologic symptoms may manifest as confusion, altered mental status, and seizures.1-  

The current treatment guidelines for adults with severe HCM strongly recommend the use of intravenous 

(IV) bisphosphonates or denosumab in combination with calcitonin as initial treatment.3 Other 

pharmacologic therapies, including aggressive hydration, diuretics, calcimimetics, and glucocorticoids, are 

included in the management of HCM.1-3 Although very effective for HCM, the effect of bisphosphonates is 

delayed, with results seen in approximately 48 to 72 hours.1 Because of the delayed effect of the 

bisphosphonates, calcitonin may be administered at the same time as the bisphosphonates to allow for 

more rapid resolution of the hypercalcemia. 

For the treatment of HCM, the dose of calcitonin is 4 to 8 units/kg, which is administered via subcutaneous 

(SC) or intramuscular (IM) dosing every 12 hours, and must be given with other therapies, including 

bisphosphonates and fluids.2,6,7 Because of the low volume of distribution of calcitonin (0.15-0.3 L/kg), 

lower doses of calcitonin may be effective for the treatment of HCM. After approximately 48 hours of 

treatment, calcitonin exerts a tachyphylaxis effect where the outcomes are diminished, rendering it 

ineffective despite repeated administration.2 Tachyphylaxis possibly occurs as a result of the 

downregulation of calcitonin receptors through repeated administration in target organs, such as the 

bones. Another theory for this tachyphylaxis is antibody production against the drug, because it is derived 

from salmon, which is a foreign substance.2 Apart from the unwanted tachyphylactic effect of calcitonin, 

the price of this drug has drastically increased over the past decade. In 2013, the cost of calcitonin increased 

by 3263%, changing the cost from approximately $68 per unit to approximately $2286 per unit; calcitonin 

currently costs approximately $1878 per unit.8 

Because of this price escalation and the tachyphylactic effect that occurs with calcitonin treatment, 

pharmacy-implemented dosing protocols have restricted treatment with calcitonin at different 
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institutions.9,10 The purpose of this study is to assess the corrected calcium level at 48 hours after the 

implementation of a calcitonin dosing protocol using ideal body weight (IBW). 

Methods 

The institutional review board of the hospital previously approved the study. This is a multicenter, 

retrospective, noninferiority, pre- and post-quasiexperimental study conducted at St Joseph’s Hospital 

and Medical Center (SJHMC) in Phoenix, AZ, and Chandler Regional Medical Center (CRMC) in Chandler, 

AZ. A discern analytics report was used to identify patients who had calcitonin ordered at the study sites 

during the preprotocol (2014-2016) and postprotocol (2018-2020) time frames. The calcitonin dosing 

protocol using IBW was implemented at the study’s sites in 2017. Adults admitted to SJHMC or CRMC 

who received an injectable form of calcitonin for the treatment of HCM were included in the analysis. 

Patients were excluded from the study if they were pregnant, they were undergoing dialysis, IBW dosing 

was used in the preprotocol cohort, or if actual body weight dosing was used in the postprotocol cohort.  

Figure Patient Selection 

ABW indicates actual body weight; HCM, hypercalcemia of malignancy; HD, hemodialysis; IBW, ideal 

body weight. 

The calcitonin criteria for treatment and dosing guidelines that were implemented in 2017 at SJHMC and 

CRMC included a corrected calcium level of ≥12 mg/dL, SC or IM administration, a dose of 4 units/ kg 

IBW every 12 hours, and a maximum number of 4 doses. Protocol compliance was defined as the patient 

meeting all 4 of the protocol requirements listed above. Additional HCM management beyond the use of 

calcitonin did not affect protocol compliance, because this was determined by the provider’s 

individualized discretion and was outside the calcitonin dosing protocol. On calculating the dose of 

calcitonin using 4 units/kg, protocol compliance allowed a ±15% dose deviation from 4 units/kg IBW to 

account for rounding to vial size as well as for the volume of drug administered via IM or SC dosing. 

The primary study outcome was corrected calcium levels at 48 hours after the administration of 

calcitonin using the calcitonin dosing protocol that was implemented using IBW. In patients who were 

obese, the response was evaluated by using complete response (CR), partial response, and no response. 

CR was defined as a corrected calcium of <10.8 mg/dL, partial response was defined as a corrected 

calcium of 10.8 to 11.5 mg/dL, and no response was defined as a corrected calcium of >11.5 mg/dL. The 

secondary outcomes included protocol compliance, length of stay, change in corrected calcium from 

baseline (defined as the date of the first dose of calcitonin) up to 72 hours, the aver- 

age time to calcium resolution (defined as the date of the first dose of calcitonin up to the date of CR), 

calcitonin-induced hypocalcemia (corrected calcium <8.8 mg/dL), and the potential cost-savings.  

Cost Analysis 

The average calcitonin wholesale price of the 200unit/mL vial was $1878.60 at the time of the writing of 

this article. The mean cost-savings was calculated by determining the difference in the average wholesale 

price per order of calcitonin between the preprotocol and postprotocol cohorts and multiplying the cost 
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difference by the number of orders in the postprotocol cohort. The median cost-savings would also be 

calculated if there was great variability between the costs because some patients received higher doses of 

calcitonin than other patients. 

Statistical Methods 

Descriptive statistics were reported as means and standard deviations for normally distributed continuous 

data, medians and interquartile ranges were reported for nonnormal distributed data, and percentages 

were reported for nominal data. Fisher’s exact test was used for the categorical variables, Student’s t-test 

was used for the comparison of means, and Wilcoxon rank-sum tests were used for the comparison of 

medians. An a priori value of P<.05 was used to assess the statistical significance. Power was not 

predetermined, because we planned to include all eligible patients in the analysis. 

Results 

A total of 345 patients and 349 orders were reviewed for study inclusion. The final analysis included 73 

orders in the preprotocol group and 127 orders in the postprotocol group (Figure). The main reason for 

exclusion from the preprotocol and postprotocol groups was the use of calcitonin for indications other than 

HCM (63 orders in the preprotocol and 46 orders in the postprotocol groups). The complete reasons for 

exclusion from the study are listed in the Figure. The most common type of cancer in the study patients 

was hematologic, with 38.4% and 34.6% of patients in the preprotocol and postprotocol groups, 

respectively (Table 1). More than 90% of patients in both cohorts  

Table 

1   

  Baseline Patient Characteristics  

Characteristic 

Preprotocol 

N=73 orders 

Postprotocol 

N=127 

orders 

P 

value Characteristic 

Preprotocol 

N=73 orders 

Postprotocol 

N=127 

orders 

P 

value 

Sex, n (%) Cancer type, n (%)  

   Male 40 (54.8) 73 (57.5) .77    Hematologic 28 (38.4) 44 (34.6) .65 

   Female 33 (45.2) 54 (42.5) .77    Lung 9 (12.3) 15 (11.8) >.99 

Age, mean±SD, 

y 

66±12 68±13 .29    

Gastrointestinal 

8 (11) 13 (10.2) >.99 

Race, n (%)    Breast 8 (11) 15 (11.8) >.99 

   White 62 (84.9) 104 (81.9) .70    Prostate  5 (6.8) 7 (5.5) .761 

   Black 8 (11) 10 (7.9) .46    Kidney 4 (5.5) 5 (3.9) .73 

   Asian 1 (1.4) 8 (6.3) .16    Gynecologic 2 (2.7) 6 (4.7) .713 
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   American 

Indian or     

Alaskan Native 

1 (1.4) 4 (3.2) .65    Head and neck 2 (2.7) 5 (3.9) >.99 

   Unknown 1 (1.4) 1 (0.8) >.99    Bladder 1 (1.4) 0 .37 

Ethnicity, n (%)    Unknown 3 (4.1) 5 (3.9) >.99 

   Hispanic or 

Latino 

5 (6.9) 20 (15.8) .08    Other 3 (4.1) 12 (9.7) .264 

   Non-Hispanic 33 (45.2) 100 (78.7) <.01 Presence of 

symptoms, n 

(%) 

68 (93.2) 126 (99.2)  

   Unknown 35 (48) 7 (5.5) <.01    AKI 39 (53.4) 84 (66.1) .10 

Location, n (%)    Fatigue  38 (52.1) 66 (52) >.99 

   SJHMC 39 (53.4) 51 (40.2) .08    AMS  27 (37) 38 (29.9) .35 

   CRMC 34 (46.6) 76 (59.8) .08    ECG 

abnormalities 

13 (17.8) 83 (65.4) <.01 

ABW, kg, 

mean±SD  

76±18 73±23 .35    Nausea 10 (13.7) 20 (15.8) .84 

IBW, kg, mean±SD    Constipation 7 (9.6) 18 (14.2) .38 

   Male 66±8 66±9 .95    Vomiting 6 (8.2) 12 (9.5) >.99 

   Female 61±8 61±9 .95    Other 35 (48) 113 (89) <.01 

Body mass index, n (%)   

   <18.5 kg/m2 4 (5.5) 16 (12.6) 

 

   18.5-<25 

kg/m2 

29 (39.7) 60 (47.2) 

   25-<30 kg/m2 24 (32.9) 26 (20.5) 

   ≥30 kg/m2 16 (21.9) 25 (19.7) 

Concurrent 

administration 

of calcium-

containing 

products, n (%) 

4 (5.5) 27 (21.3) 

Baseline SCr, 

mean±SD 

1.9±1.5 1.8±1.1 .44 
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Baseline 

corrected 

calcium,  

mean±SD 

13.8±1.4 14.0±1.7 .36 

NOTE: Percents may not add to 100% because of rounding.  

ABW indicates actual body weight; AKI, acute kidney injury; AMS, altered mental status; CRMC, 

Chandler Regional Medical Center; ECG, electrocardiogram; IBW, ideal body weight; SCr, serum 

creatinine; SD, standard deviation; SJHMC, St Joseph’s Hospital and Medical Center. 
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Table 2     Concurrent HCM Management 

Parameter 

Preprotocol N=73 orders Postprotocol N=127 

orders P value 

IV bisphosphonate received, n 

(%) 

57 (78.1) 94 (74) .61 

   Zoledronic acid  34 (59.7) 69 (73.4) .10 

   Pamidronate 23 (40.3)  25 (26.6) .10 

Appropriate dose of 

bisphosphonate administered,  n 

(%)  

50 (87.7) 82 (87.2) >.99 

Diuretics received, n (%)  42 (57.5) 54 (42.5) .06 

Amount of fluids, L, median (IQR)     

   At 24 h 2 (1-3) 2 (1-3) .18 

   At 48 h 3 (4-5) 3 (4-5) .11 

   At 72 h 4 (6-7) 4 (5-7) .65 

HCM indicates hypercalcemia of malignancy; IQR, interquartile range; IV, intravenous. 

Table 3     Corrected Calcium at 48 Hours   

Corrected calcium 

Preprotocol N=73 

orders 

Postprotocol N=127 

orders P value 

Corrected calcium at 48 h,  

mg/dL, mean (SD) 

11.4 (1.5) 11.3 (1.3) .86 

Change in corrected calcium at 

48  h, mg/dL, mean (SD ) 

–2.4 (1.4) –2.7 (1.6) .26 

SD indicates standard deviation.   

had symptomatic HCM. The mean baseline corrected calcium was similar between both cohorts, at 

approximately 14 mg/dL. The baseline characteristics of the study patients are shown in Table 1. 

The median numbers of doses per order were 4 in the preprotocol group and 3 in the postprotocol group. 

The omission of the fourth calcitonin dose was decided by the provider’s discretion outside of the protocol. 

Treatment with IV bisphosphonates, which included zoledronic acid or pamidronate, was received by 

78.1% and 74% of patients in the preprotocol and postprotocol groups, respectively (P=.61; Table 2). Of 

the patients who received a bisphosphonate, approximately 87% in both cohorts received appropriate 

doses. The most frequent reason for inappropriate bisphosphonate dosing was underdosing in the setting 

of mild-to-moderate renal impairment that did not warrant dose reduction. Diuretics were received by 
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approximately 57.5% and 42.5% of patients in the preprotocol and postprotocol groups, respectively. The 

patients with HCM also received IV fluids, with a median of 4 L at 72 hours. The full details of the 

concomitant HCM management are summarized in Table 2. 

Between the preprotocol and postprotocol implementation cohorts, there was no statistical difference in 

the corrected calcium levels (11.4 mg/dL vs 11.3 mg/dL, respectively; P=.86) or the decrease in corrected 

calcium (2.4 mg/dL vs 2.7 mg/dL, respectively; P=.26) after 48 hours of calcitonin administration (Table 

3). Also, there was no difference in the exploratory end points (Table 4). The readmission rates for HCM 

at 30 days and 60 days were lower in the postprotocol cohort, as is shown in Table 4.  

Subgroup Analysis 

In a subgroup analysis of patients with a body mass index ≥30 kg/m2, there were 16 patients and 25 

patients in the preprotocol and postprotocol groups, respectively (Table 5). The CR rate was numerically 

higher in the postprotocol group than in the preprotocol group (68% vs 56.25%, respectively; P=.52), the 

partial response was similar between the cohorts (16% vs 18.75%, respectively; P=1.00), and no response 

was higher in the preprotocol group (25% vs 16%; P=.69). 

Cost Analysis 

There was a total of 5.1 doses per admission, with an average of 1187 units per admission, in the 

preprotocol group versus 3.2 doses per admission, with an average of 792 units per admission, in the 

postprotocol group. The median cost of the treatment course was $7514 versus $7327 in the preprotocol 

and postprotocol groups (P=.33), with the mean cost of $11,583 versus $7437 in the preprotocol and 

postprotocol groups (P<.01). The mean difference in the cost per order between the preprotocol and 

postprotocol groups was $4100, resulting in a total of $520,700 cost-savings from 2018 to 2020 after the 

implementation of the calcitonin dosing protocol in 2017. Protocol compliance was assessed with each of 

the 4 criteria to meet the administration of calcitonin. The restriction to the route of administration (IM 

and SC), as well as the restriction to give calcitonin only if the corrected calcium was ≥12 mg/dL or if the 

patient was symptomatic, was met at 100%. With the protocol implementation, 87.4% of orders were 

received, with a maximum of 4 calcitonin doses (Table 6). The dosing restriction criterion of calcitonin to 

4 units/kg (±15%) was met in 83.5% of orders. The frequency of calcitonin to be given every 12 hours was 

met in 98.4% of orders. Table 6 shows details on the patients’ compliance to the protocol. 

Discussion 

The intention of the calcitonin dosing protocol was to reduce drug cost and use while not having a 

detrimental effect on the resolution of HCM. The implementation of this calcitonin dosing protocol at 2 

tertiary hospitals resulted in similar rates of HCM resolution, including in patients with a body mass index 

of ≥30 kg/m2, while providing the institutions with substantial cost-savings. Treatment with 

bisphosphonates in the preprotocol and postprotocol periods was associated with higher CR rates 

compared with those who did not receive a bisphosphonate, reiterating that treatment with 

bisphosphonates is the mainstay of therapy for HCM. The main reason for patients not receiving a 
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bisphosphonate was acute kidney injury, followed by patients recently receiving a bisphosphonate for the 

management of bone disease. 

From 2013 to 2015, the total inpatient cost of calcitonin treatment increased from approximately $2.3 

million to approximately $55.2 million.8 The unit price of calcitonin increased from approximately $68 per 

unit in 2013 to approximately $2286 per unit in 2015, which is an approximate 3263% increase in 2 years.8 

As a result of this dramatic increase of cost, some institutions have implemented calcitonin-restrictive 

criteria to reduce unnecessary drug use and minimize the cost of care with calcitonin. The findings from 2 

recent studies of the implementation of a calcitonin protocol were consistent with the findings from our 

study, which are summarized below.9,10 

A 2020 study by Shah and colleagues assessed the clinical and economic implications of restricting 

calcitonin.9 Their institution’s restrictive calcitonin protocol included symptomatic hypercalcemia, ionized 

calcium >1.5 mmol/L and/or corrected calcium ≥13 mg/dL, a maximum number of 4 doses, and 

administration of calcitonin every 12 hours.9 This protocol also implemented a stop date for the calcitonin 

order, which required physicians to assess the appro- 

Table 4     Exploratory End Points 

End point 

Preprotocol N=73 

orders 

Postprotocol N=127 

orders 

Change in corrected calcium from baseline up to 72 h, 

mg/dL 

–3.2 –3.4 

Average corrected calcium at discharge, mg/dL 10.6 10.6 

Average time to HCM resolution, d 2.8 3.2 

Median LOS, d  7 5 

30-day readmissions, n (%) 15 (20.5) 31 (24.4) 

   Readmission for HCM, % 66.7 45.2 

60-day readmissions, n (%) 5 (6.8) 8 (6.3) 

   Readmission for HCM, % 60 25 

HCM indicates hypercalcemia of malignancy; LOS, length of stay. 

Table 5    
Response of Patients With Body Mass Index of  ≥30 kg/m2 in a Subgroup 

Analysis  

Response 

 Preprotocol patients 

N=16 

Postprotocol patients 

N=25 P value 

Complete,  % 56.25 68 .52 

Partial, %  18.75 16 1.00 
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None, %  25 16 .69 

Table 6     Protocol Compliance 

Criteria for calcitonin administration 

Postprotocol implementation compliance 

rate, % 

N=127 orders 

Received IM and SC calcitonin 100 

Corrected calcium ≥12 mg/dL or symptomatic 100 

Dose of 4 units/kg IBW±15% 83.5 

Administered every 12 h 98.4 

Maximum number of doses is 4 87.4 

IBW indicates ideal body weight; IM, intramuscular; SC, subcutaneous. 

priateness of continuing treatment with calcitonin after 2 doses. The results of Shah and colleagues’ study 

showed no difference in calcium resolution before and after the implementation of the protocol, with a 

cost-savings of approximately $460,251.9  

Similarly, a 2022 study by Marte and colleagues evaluated their pharmacy-driven calcitonin protocol for 

the treatment of HCM, 2 years preprotocol and postimplementation of the protocol in 2016.10 This 

institution’s restriction criteria included a one-time calcitonin dose for a corrected calcium level of >14 

mg/dL, followed by a serum calcium level 6 hours after administration. If the serum calcium level 

decreased after the administration of calcitonin, the pharmacist scheduled 3 additional doses of calcitonin. 

If the serum calcium level did not decrease, the pharmacist discontinued the calcitonin order per the 

protocol. The results of this study were consistent with the findings of our study and those of Marte and 

colleagues, and showed no difference in HCM resolution before and after the implementation of the 

protocol, with a significant cost-savings of approximately $294,000 in 1 year.10 Although our study did have 

a larger cohort in the preprotocol and postprotocol implementation period than in these studies,9,10 our 

results remained similar in that implementing a restrictive calcitonin protocol results inno difference in 

HCM resolution while also providing a significant cost-savings. 

Although there were consistent findings in the studies by Shah and colleagues and Marte and colleagues in 

regard to the implementation of their institution’s pharmacy-driven calcitonin protocol, 1 addition that our 

study added was the use of an IBW for calcitonin dosing.9,10 With the low volume of distribution of 

calcitonin (0.15-0.3 L/kg), lower doses are expected to remain effective for the treatment of HCM.7 Most of 

our patients had a body mass index of 18.5 kg/m2 to <25 kg/m2, which accounts for approximately 39.7% 

and 47.2% of patients in the preprotocol and postprotocol groups, respectively. Approximately 20% of 

patients in the preprotocol and postprotocol groups were obese, with a body mass index of ≥30 kg/m2. The 

results of our exploratory subgroup analysis of patients who were obese showed that there was a similar 
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trend in HCM resolution in the preprotocol and postprotocol groups. Although the use of IBW may be 

favorable to reduce costs on account of the recent price escalation of calcitonin, this dosing regimen 

remains controversial as a result of the limited data because there are currently no optimal dosing 

guidelines that are defined for patients who are obese; however, we hope that this will be explored in future 

studies to assess the differences in outcomes.  

Other exploratory end points that were assessed included the readmission rates at 30 days and 60 days. 

The 30-day readmission rates in the preprotocol and postprotocol groups were 20.5% and 24.4%, 

respectively, and the 60-day readmission rates were 6.8% and 6.3%, respectively. There were fewer 30- 

and 60-day readmissions specifically for HCM in the postprotocol group versus the preprotocol group 

(Table 4), but this is unlikely to be related to the dosing protocol. In addition, future studies should 

investigate cost-savings and HCM resolution outcomes by further restricting treatment with calcitonin in 

patients with symptomatic HCM and a corrected calcium level of >14 mg/dL based on the recent guideline 

recommendations.3 

With the implementation of the restriction criterion for a maximum of 4 doses, there was a significantly 

lower number of doses administered to our patients, which supports the belief that more calcitonin doses 

received does not equal a greater effect on hypercalcemia, because of the tachyphylactic effect after 

approximately 48 hours of treatment with calcitonin. In our study, at 48 hours, the corrected calcium level 

was reduced by 2.4 mg/dL and 2.7 mg/dL from baseline in the preprotocol and postprotocol groups, 

respectively. Although we expect tachyphylaxis at 48 hours, there was still a further reduction in corrected 

calcium at 72 hours, with 3.2-mg/dL and 3.4-mg/dL reductions from baseline in the preprotocol and 

postprotocol groups, respectively. This confirms that calcitonin, when received with other standard-of-

care therapies including bisphosphonates and IV fluids, plays a large role in the resolution of HCM, 

resulting in the continued reduction of calcium after 48 hours of therapy. In our study, there was no 

difference in HCM resolution with this restriction criteria and a higher incidence of hypocalcemia, with 

rates of 9.6% and 7.8% in the preprotocol and postprotocol groups, respectively. Limitations 

This study has limitations, including its retrospective design, adherence rates to the protocol that were not 

as high as we anticipated, a difference between the sample size in the cohort populations, and inconsistent 

timing of the laboratory draws. After the implementation of the IBW dosing protocol for calcitonin, the 

hospital implemented an HCM electronic   

order set with built-in restriction criteria to aid in adherence. The main reason for the difference in sample 

size is that the oncology services at SJHMC have substantially grown in recent years.  

Another limitation is the potential for confounding factors, such as treatment with bisphosphonates for 

other indications in patients with cancer or a lack of bisphosphonate administration during index 

hospitalization as a result of recent administration for an indication other than HCM. A total of 2 patients 

in the postprotocol group received denosumab, which can potentially limit the interpretation of corrected 

calcium reduction at the time of discharge and can pose a risk for a confounding factor. Our facility did not 
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have a formal fluid protocol to guide providers; thus, fluids were administered at doses that were lower in 

our study than is recommended in the current guidelines.3 despite these factors, patients responded to 

their multifaceted HCM regimen appropriately.  

Although the length of stay was shorter in the postprotocol group, we cannot assume that this resulted 

from the IBW dosing protocol for calcitonin. In these patients, there are many other reasons for 

hospitalization other than HCM, including comorbid conditions at the time of admission, a new cancer 

diagnosis requiring extensive workup as an inpatient, as well as a difference in performance status and 

ECOG scores, for which patients may require a longer time to reach their baseline. These confounding 

factors contribute to the decision of discharging a patient, which would affect the patient’s length of stay.  

When calculating the cost analysis, we were not able to capture drug waste; thus, were not able to 

accurately estimate the total cost of calcitonin, including waste. Because the calcitonin vials at our facility 

are multidose, we expect minimal drug waste, thus the minimal effect on the total cost. Because of the 

different aspects of our restrictive protocol, we were unable to determine if the use of IBW for the dose 

calculations for calcitonin or the maximum of 4 doses of calcitonin was the primary driver of the estimated 

cost-savings.  

Conclusion 

The price escalation of calcitonin over recent years has had a substantial financial effect on healthcare 

systems. This study’s results showed no difference in HCM resolution using an IBW dosing protocol for 

calcitonin at the tertiary hospitals in this study. In addition, there were significant annual cost-savings that 

totaled $260,350. To our knowledge, this is the first study reporting HCM resolution outcomes with 

calcitonin that is dosed based on IBW. Future research should focus on validating these outcomes in a 

prospective study. 
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