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Denosumab was shown to be superior to zoledronic acid for the prevention of skeletal-related events in advanced
cancer patients with bone metastasis. However, hypocalcemia has been reported as a serious adverse effect after the
administration of denosumab. Various risk factors associated with hypocalcemia induced by denosumab have not yet
been clarified. To clarify the risk factors associated with hypocalcemia induced by denosumab, we retrospectively
reviewed the records of 57 patients who had received denosumab at Yamato Municipal Hospital between May 2012
and April 2014. They were divided into hypocalcemia (n = 13) and non-hypocalcemia (n = 44) groups according to the
serum calcium level. A comparison of the patient backgrounds in the two groups revealed significant differences in the
breast cancer and administration of proton pump inhibitors (PPIs). Multiple logistic regression analysis showed that the
administration of PPIs (odds ratio: 7.59, 95% confidence interval: 1.30-44.42, P = 0.025) was significantly related to
hypocalcemia induced by denosumab. Therefore, the administration of PPIs may be the principal cause of development
in hypocalcemia induced by denosumab and they should be used with caution.
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& Alb fii, L Ca fif, 1L#E 27 L 7 F = ¥ (creatinine:
Cr) fii, bR, EEHREB XOBEEDSA (BH
s R gAh) 2o TR L. BbkaE
IEHERRERIK A B & (estimated glomerular filtration
rate : eGFR) ZEHEE L, DIFOHAA® GFR i
ER L DEH L [eGFR (mL/min/1.73m’) =
194 X ik Cr (mg/dL) '™ x 4Ef " (LMo
Bt x 0739)]. F72, IThE CICEEBERER
EEENT ) A< T OMK Ca EFREICHT %G
BMNTTHEHIEPMESINRTHLI NS, H
PERE 2 HARE IR S OB TS BIRS RS A F
122D X, eGFR BN HE BB HERE IR T 3 (eGFR <
30 mL/min/1.73m") & ZN DS OHEE (eGFR 2 30
mL/min/1.73 m*) (258 L 7-.
BEDOWFHEAEL, 7/ A< TS,
53HHM, F7203MK CalllfEFA T TREBL L T
g T a3 (BB S Ao 44t)
A L7z 72, CaBAH L VD BH O T
HBIEIZOWTIE, mM#AE 0 ShTnb BH
ETMEAIE BT EN TR WEFITHHE L.

3. REFERIEEN

QHEMICBITZ2ENT — % OL#IE, Mann-
Whitney @ UM E ¥ 7212 Student D t #5E & JH W 7.
BT — % OB DWW T3 Fisher O 1FHERESR KR
BRI ZEOT AT 1 v 7 RSH ]
AEEZHWTHEOEIREZ1T-72. P<0.05 %
AEAEAY & L7z Bat#ir i3 SatView-J il 5.0
(SAS Institute : Cary, NC) ZfiH L 7-.

B =
1. (K Ca MfiEd¥ &IFE Ca MAERFD5EE
AR M EETT ) A T e S B
HIE8TH/THo72. ToHH, 77 A< 7N
BG-ai# 1A H DG Ca fEASIE S L Tw
TWBE 24 %, 7T/ A< 7RG 6 B AL
WIZ ML Ca fiiA 8.5 mg/dL Kiili TdH - 72 B H 1
%, BEOT 2 A T7H0RERGH»5 3 A7 HPHIZ
FECL72BBE S HERIN L5748 (B 25 4,
L3R %) OBBEMINRE L &b, Al
ARSI THE O B X W e o 72, RITH S



87 patients

A 4

Exclusion

—

- Non-testing of the serum calcium level: 24 patients
- Hypocalcemia before denosumab treatment: 1 patient
- Death within 3 months after denosumab treatment: 5 patients

57 patients

Serum calcium level < 8.5 mg/dL

v

Serum calcium level > 8.5 mg/dL

v

v

Hypocalcemia
13 patients
(Male: 6, Female: 7)

Non-hypocalcemia

(Male: 18, Female: 26 )

44 patients

Fig1 Classification of hypocalcemia and non-hypocalcemia groups according to the serum calcium level
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Table 1 Comparison of patient backgrounds between hypocalcemia and non-hypocalcemia groups

. Overall Hypocalcemia Non-hypocalcemia
Patient backgrounds (=57 aroup (n = 13) eroup (n = 44) P value
Age (years) 67.0 (52-80) 68.0 (52-80) 67.0 (53-79) 0.4419
Gender (male / female) 24 /33 6/7 18726 0.759Y
Serum albumin (g/dL) 3.7 (1.9-4.9) 3.6 (2.7-4.9) 3.8 (1.9-4.6) 0.886"
Serum calcium (mg/dL) 9.5 (8.6-17.0) 9.5 (8.6-17.0) 9.6 (8.6-14.6) 0.627
Serum creatinine (mg/dL) 0.8 (0.3-7.9) 0.9 (0.5-4.5) 0.7 (0.3-7.9) 0.287%
eGFR (mL/min/1.73m?) 65.4 (5.9-160.8) 50.9 (11.3-102.4) 66.8 (5.9-160.8) 0.287%
eGFR > 30 mL/min/1.73m?> 52 11 41 2
eGFR < 30 mL/min/1.73m? 5 2 3 0-319
Underlying diseases
Ischemic heart disease 10 0 10 0.096
Hypertension 18 4 14 1.000%
Regurgitant esophagitis 35 11 24 0.060"
Gastroduodenal ulcer 38 8 30 0.7359
Liver disease 8 2 6 1.000"
Insomnia 10 3 7 0.680Y
Constipation 35 8 27 1.000"
Osteoporosis 15 3 12 1.0007
Heart failure 6 2 4 0.6119
Renal failure 8 2 6 1.000¥
Anemia 10 3 7 0.680
Diabetes millitus 9 1 8 0.668"
Cancer type
Multiple myeloma 11 5 6 0.1207
Breast cancer 19 1 18 0.0429%*
Lung cancer 17 6 11 0.176Y

eGFR: estimated glomerular filtration rate. Age, serum albumin, serum calcium, serum creatinine, and eGFR indicate medians (ranges).
Other data indicate number of patients. Statistical analyses were applied to a) Fisher’s exact test, b) Mann-Whitney U-test. * Significantly
different from non-hypocalcemia group (P < 0.05).

Table 2 Comparison of taken drugs between hypocalcemia and non-hypocalcemia groups

Drugs Overall Hypocalcemia Non-hypocalcemia P value
(n=57) group (n = 13) group (n =44)
Opioids 15 4 11 0.727%
NSAIDs including low-dose aspirin 21 7 14 0.1959
Acetaminophen 11 4 7 0.251%
Proton pump inhibitors 21 10 11 0.0029*
Saline laxative (magnesium oxide) 17 5 12 0.499?
Stimulant laxatives 10 4 6 0.213
Antibiotics 7 3 4 0.333"
Antivial drug (acyclovir) 5 2 3 0.072%
Calcium channel blockers 8 2 6 1.000
Angiotensin II receptor blockers 5 2 3 0.319
Benzodiazepines 8 3 5 0.365Y
Anticancer drugs 17 6 11 0.176
Prophylactic administration of Ca and VD
Prophylactic administration 24 7 17 0.357
No prophylactic administration 27 4 23 0.216Y
Others (administration of either Ca or VD) 6 2 4 0.611
Dose of Ca (mg/day) 540 = 111 547 = 99 537 = 116 0.857"
Dose of natural VD3 (IU/day) 400 = 0 400 £ 0 400 £ 0 -
Dose of active VD3 (ug/day) 0.72 = 0.20 0.75 = 0.25 0.70 = 0.20 0.770
Pretreatment with zoledronic acid 18 2 16 0.191%

NSAIDs: non-steroidal anti-inflammatory drugs. Ca: calcium. V: vitamin. Dose of Ca, natural VD3 and active VD: indicate averages * standard
deviations. Other data indicate number of patients. Statistical analysis was applied to a) Fisher's exact test, b) Student’s t-test. * Significantly
different from non-hypocalcemia group (P < 0.05).
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Table 3 Multiple logistic regression analysis for the risk factors related to hypocalcemia

Factors Odds ratio 95% CI P value
Prophylactic administration of Ca and VD 1.74 0.49-8.48 0.460
eGFR < 30 mL/min/1.73m? 1.75 0.18-16.95 0.630
Pretreatment with zoledronic acid 0.43 0.06-2.81 0.374
Breast cancer 0.60 0.05-7.82 0.693
Proton pump inhibitors 7.59 1.30-44.42 0.025

CI: confidence interval, eGFR: estimated glomerular filtration rate, Ca: calcium, V: vitamin.
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