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ABSTRACT

Background: Hypercalcemia is an important metabolic emergency condition in cancer patients, Bisphosphonate is the treatment of
choice for hypercalcemia, whereas calcitonin and hydration with furosemide are recommended for acute supportive therapy.
However, data regarding real—world treatment patterns and outcomes of pharmacological treatments are limited, Therefore, we
aimed to investigate the treatment patterns and clinical outcomes of hypercalcemia treatment in solid tumor patients, Methods:
Electronic medical records of 123 adults with solid cancers and albumin—corrected calcium levels >10.5 mg/dL or ionized calcium
levels >1.35 mmol/L were reviewed, We retrospectively analyzed the pharmacological treatment and recovery rate according to the
severity of hypercalcemia, Results: A total of 177 cases were identified, of which 49 were not treated and 30 were treated with
hydration only, In moderate—to—severe cases, 86.5% received pharmacological treatment, Thirty—four cases (19.2%) were treated
with bisphosphonate alone and 58 cases (32.8%) were treated with bisphosphonate and calcitonin, In mild hypercalcemia cases,
the recovery rate was higher for those receiving hydration only or pharmacological treatment (79,7%) than for those receiving no
treatment (61.4%, o = 0.041). Most moderate—to—severe cases were treated with medication and of those treated, 56.3% recovered.,
The recovery rate was lower in those treated with bisphosphonate alone (38.2%) than in those who underwent calcitonin
combination treatment (73.7%, o = 0.001). Conclusions: Bisphosphonate combined with calcitonin was found to be more effective
than bisphosphonate alone for the treatment of moderate—to—severe hypercalcemia, Considering the current shortage of calcitonin,
further efforts are required to ensure its stable supply.
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Table 1. Baseline characteristics of included patients with hypercalcemia

Total Mild Moderate-severe
(n=123) (n=69) (n=54) p-value
Number of cases 177 103 74
Sex, male 79 (64.2) 44 (63.8) 35 (64.8) 0.904
Age
<65 years 65 (52.8) 35 (50.7) 30 (55.4) 0.594
>65 years 58 (47.2) 34 (49.3) 24 (44.4)
GFR, mi/min/1.73 m?
>30 90 (73.2) 46 (66.7) 44 (81.5) 0.066
<30 33 (26.8) 23 (33.3) 10 (18.5)
Cancer type
Breast 17 (13.8) 10 (14.5) 7 (13.0)
Lung 29 (23.4) 17 (24.6) 12 (22.2) 0.882
Kidney 5 (4.1) 2 (2.9) 3 (5.4)
Others 72 (58.5) 40 (58.0) 32 (59.2)
Cancer stage
1 14 (11.4) 12 (17.4) 2 (3.7)
2 2 (1.6) 1(1.4) 1(1.9)
3 2 (1.4) 2 (2.9) 0 (0) 0057
4 105 (85.4) 54 (78.3) 51 (94.4)
Bone metastasis 41 (33.3) 22 (31.9) 19 (35.2) 0.700
Hypercalcemia history 42 (34.1) 22 (31.9) 20 (37.0) 0.550




Table 2. Treatment status of hypercalcemia by severity

Total Mild Moderate-severe
(n=177) (n=103) (n=74)
No treatment 47 (26.6) 44 (42.7) 3 (4.1)*
Hydration 78 (44.1) 38 (36.9) 40 (54.1)
Hydration only 31 (17.5) 24 (23.3) 7 (9.5)
Medical treatment 99 (55.9) 35 (34.0) 64 (86.5)
Bisphosphonate + calcitonin 58 (32.8) 14 (13.¢) 44 (59.4)
Bisphosphonate only 34 (19.2) 15 (14.¢) 19 (25.7)
Calcitonin only 7 (4) 6 (5.8) 1 (1.4)
Loop diuretics 42 (23.7) 17 (16.5) 25 (33.8)
Glucocorticoids 8 (4.5) 4 (3.8) 4 (5.4)

*These three patients were transferred to other nursing home or to hospice care, so the treatment outside this hospital could not be evaluated.

Table 3. Hypercalcemia recovery rate within 7 days by treatment type and severity

Mild cases

Moderate-severe cases

Treatment type

p-value p-value

Total Recovered, n (%) Total Recovered, n (%)
No treatment 44 27 (61.4) 0.067 3@ A 0.073
Hydration only 24 21 (87.5) 7 1 (14.3)
Medication treatment 35 26 (74.3) 64 36 (56.3)
Bisphosphonate + calcitonin 14 12 (85.7) 0.122 44 31 (70.5) <0.001
Bisphosphonate only 15 9 (60.0) 19 4 (21.1)

9Three patients were transferred to nursing home and hospice care before treatment and the recovery could not be evaluated due to loss to

follow up.
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Table 4. Comparison of baseline characteristics between bisphosphonate monotherapy and calcitonin combination group for the
tfreatment of mild and moderate to severe hypercalcemia

Mild (n=29) Moderate-severe (n = 63)
— p-value — p-value
BSP only BSP + calcitonin BSP only BSP + calcitonin
Sex, male 12 (41.4%) 9 (31.0%) 0.344 8 (12.7%) 30 (47.6%) 0.052
Age
<65 years 5 (17.2%) 5 (17.2%) 12 (19.0%) 31 (49.2%)
0.893 0.568
>65 years 10 (34.5%) 9 (31.0%) 7 (11.1%) 13 (20.6%)
GFR, mi/min/1.73 m?
>30 1 (3.4%) 2 (6.0%) 0.501 1 (1.6%) 3 (4.8%) 0.816
<30 14 (48.3%) 12 (41.4%) ' 18 (28.6%) 41 (65.1%)
Cancer type
Breast 1 (3.4%) 4 (13.8%) 3 (4.8%) 6 (9.5%)
Lung 7 (24.1%) 5 (17.2%) 0.334 5 (7.9%) 11 (17.5%) 0.751
Kidney 2 (6.9%) 1 (3.4%) 0 (0%) 5 (7.9%)
Others 5 (17.2%) 4 (13.8%) 11 (17.5%) 22 (35.0%)
Cancer stage
1 0 (0%) 0 (0%) 0 (0%) 1 (1.6%)
2 0 (0%) 0 (0%) 0 (0%) 1 (1.6%)
- 0.640
3 0 (0%) 0 (0%) 0 (0%) 0 (0%)
4 15 (51.7%) 14 (48.3%) 19 (30.2%) 42 (66.7%)
Bone metastasis 8 (27.6%) 34.5%) 0.316 3 (4.8%) 17 (27.0%) 0.074
Hypercalcemia history 11 (37.9%) 6 (20.7%) 0.096 14 (22.2%) 18 (28.6%) 0.017

BSP, bisphosphonate; GFR, glomerular filtration rate

8
@
4 (6.00-14.25)
Total ®
(2.00-6.75)
P<0.001
. 8
Mild 2 . )
(7.5-1455)
o (2.00-6.00) P<0.001
Moderate/ _;
4 (3.25-12.00)
severe ®
(3.00-6.50)
P=0.491
0 2 4 6 8 10 12 14 16 (day)
Bisphosphonate alone Bisphosphonate+calcitonin ® ® Median of recovery
IQR range IQR range time

Fig. 1. Median recovery fime of bisphosphonate alone and calcitonin combination treatment by hypercalcemia severity

Table 5. Association of freatment options with recovery of hypercalcemia within 7 days of freatment

Mild Moderate/severe
Adjusted OR* 95% ClI Adjusted OR* 95% Cl
Hydration only or medication treatment vs. no treatment® 3.38 1.27-8.99
Medication treatment vs. no treatment or hydration only® 42.91 3.48-529.40
Bisphosphonate + calcitonin vs. bisphosphonate? 1.11 0.89-1.38 1.15 1.01-1.30

*OR, Odds ratio; “Adjusted for age, sex, GFR < 30, hypercalcemia history, bone metastasis
b Adjusted for age, sex, GFR < 30, hypercalcemia history, bone metastasis, bisphosphonate with/without calcitonin, hydration
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