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KEY POINTS

� Osteoclast-mediated bone resorption is the final common pathway in hypercalcemia of
malignancy.

� Therapies consist of restoring intravascular volume, increasing renal calcium excretion,
and decreasing bone resorption.

� The effect of hydration and calcitonin occurs within hours, whereas that of zoledronic acid
and denosumab occurs in 2 to 3 days, and lasts few weeks.

� Intravenous zoledronic acid constitutes the first-line therapy.

� Denosumab is the alternative treatment of refractory cases or those with renal failure.
INTRODUCTION

Cancer is among the leading causes of death from noncommunicable diseases world-
wide. Based on 2015 to 2017 data, approximately 39.5% of men and women will be
diagnosed with cancer at some point during their lifetime.1 Hypercalcemia of malig-
nancy (HCM) was first described in 1921 and occurs in 20% to 30% of patients
with advanced cancer at some point during the clinical course.2,3 The most common
solid cancers associated with HCM are breast cancer, renal cell carcinoma, and all
types of squamous cell cancer. For liquid tumors, multiple myeloma takes the lead;
the others are leukemias and non-Hodgkin lymphomas.4,5 Humoral HCM, mediated
by parathyroid hormone-related protein (PTHrP), constitutes most cases (>80%), in
cancers of the breast, lung, and kidney, followed by direct bone involvement/metas-
tases (multiple myeloma, breast cancer), calcitriol-mediated hypercalcemia (lym-
phomas and leukemias), and rarely parathyroid carcinoma or ectopic secretion of
PTH by some cancers (ovarian, lung, gastric, pancreatic, and neuroectodermal tu-
mors). Osteoclastic bone resorption is the final common pathway for the development
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of HCM in all cases, which in the case of bone metastases involves other bone-
resorbing cytokines,6 and thus the central role of antiresorptive drugs in its treatment.
The receptor activator of nuclear factor kappa-B (RANK)-RANK ligand (RANKL) sys-
tem plays a central role in the pathophysiology of HCM.
HCM is usually considered a poor prognostic sign, with an estimatedmedian survival

rate between 30 days and 2 to 3 months, regardless of the active treatment in older
studies.7,8 Survival in patents with HCM may have improved with advanced antineo-
plastic, adjuvant, and immune therapy, and thus the need for safe and effective treat-
ment. The clinical manifestations of HCM are nonspecific, and symptoms are closely
related to the serum absolute calcium level (SCa), and the rapidity with which it was
reached.9 The severity of hypercalcemia can be defined as mild (SCa < 12 mg/dL or
3 mmol/L), moderate (SCa 12–14 mg/dL that is 3–3.5 mmol/L), or severe (>14 mg/dL
that is 3.5 mmol/L). The grading of hypercalcemia can also be defined according to
the Common Terminology Criteria for Adverse Events10 as grade 1: corrected SCa be-
tween upper limits of normal, 11.5 mg/dL (up to 2.9 mmol/L); grade 2: corrected SCa
greater than 11.5 to 12.5 mg/dL (>2.9–3.1 mmol/L); grade 3: corrected SCa greater
than 12.5 to 13.5 mg/dL (>3.1–3.4 mmol/L); and grade 4: corrected SCa greater than
13.5 mg/dL (>3.4 mmol/L).10 Total SCa often reflects serum ionized calcium levels,
with the exception of conditions that affect serum albumin or protein levels, or abnor-
malities in serumpH, in such amanner that total calciummay be high or low but ionized
calcium may be normal. Notoriously, high protein levels such as seen in multiple
myeloma, a condition known to be associatedwith HCM, results in pseudohypercalce-
mia.11 Symptomsare rarely seen in patientswithmild hypercalcemia andcanbeabsent
in patients with moderate elevation if the progression is slow. Symptoms are usually
present in severe hypercalcemia.9 Renal failure and coma are dreaded complications
rendering this condition an oncologic emergency.
Therapeutic interventions for HCM are based on correction of hypovolemia,

enhancing calcium excretion with fluids and occasionally loop diuretics, and decreasing
bone resorption with antiresorptive drugs.6,12 Fluid hydration constitutes the earliest
treatment because of the rapidity of therapeutic effect, occasionally with the addition
of furosemide as loop diuretic, calcitonin for its equally fast onset of action, in combina-
tion with potent antiresorptive drugs such as bisphosphonates (BP) or denosumab
(Dmab) (Table 1). The therapeutic strategy may combine antiresorptive drugs with glu-
cocorticoids in cases caused by elevated calcitriol levels, or calcimimetics in cases of
parathyroid carcinoma or ectopic PTH secretion.9 The mode of action, doses, route
of administration, onset, and duration of therapeutic effect of the various drugs used
in HCM are outlined in Table 1. The treatment of vitamin D-mediated hypercalcemia,
and of HCM from PTH hypersecretion are discussed in detail in the articles Karl Peter
Schlingmann article, “Vitamin D-Dependent Hypercalcemia” and Filomena Cetani,
and colleagues’ article, “Parathyroid Carcinoma and Ectopic Secretion of PTH” in this
issue. In rare cases of very severe hypercalcemia (SCa greater than 17–18 mg/dL
[4.25–4.5 mmol/L]), with symptomatic HCM and neurologic symptoms, or severe renal
failure, hemodialysis is an option provided the patient is hemodynamically stable.13–15

HCM usually represents aggressive, advanced, or progressive disease, and thus the
need to concomitantly treat the underlying cancer, to prevent recurrence.
FLUIDS, LASIX, CALCITONIN
Fluids

Hydration constitutes the first step in the management of HCM. One small interven-
tional study (N 5 16 patients, majority with breast or lung cancer, SCa greater than
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Table 1
Treatment regimens for hypercalcemia of malignancya

Intervention
Dose and Frequency Mode of Action

Onset of
Action Duration of Action

Isotonic saline
hydration
Bolus of 1-2 L then
200–500 mL/h to
maintain urine
output at 100–150 mL/h

Restores depleted
intravascular volume
Enhances urinary
calcium excretion

Immediate During infusion

Loop diureticsb

160 mg/d–100 mg/h
intravenously, or
40–60 mg/d orally

Increase urinary calcium
excretion by inhibiting
renal calcium
reabsorption in the
thick ascending loop of
Henle and proximal and
distal renal tubules
Interferes with the
chloride cotransport
system

Within
3–60 min

2 h if bolus
During therapy if IV drip

CT
4–8 units/kg
SQ q 6–12 h

Inhibits bone resorption
by interfering with
osteoclast function
Promotes urinary
calcium excretion, as
well as that of
magnesium, sodium,
potassium, and
phosphate

4–6 h IM and SC 6–8 h
Tachyphylaxis at 48–72 h

BPs
APD 60–90 mg
IV over 2–6 h
ZLN 3–4 mg IV over
15–30 min

APD and zoledronic acid
are nitrogen-containing
BPs
Inhibit bone resorption
by inhibiting FPPS
within osteoclasts and
causing osteoclast
apoptosis. They also
interfere with
osteoclast recruitment
and function

24–72 h 7–14 d
May last 2–4 wk

Glucocorticoids
Hydrocortisone
200-400 mg IV/d for
3-5 days
Prednisone
60 mg/d for 10 d, or
10–20 mg/d for 7 d

Decrease intestinal
calcium absorption
Decrease 1,25-
dihydroxyvitamin D
production by activated
mononuclear cells in
patients with
granulomatous diseases
or lymphoma

2–5 d As long as on therapy

(continued on next page)
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Table 1
(continued )

Intervention
Dose and Frequency Mode of Action

Onset of
Action Duration of Action

Dmab
120 mg SQ, repeat 1, 2,
and 4 wk later, then
monthly thereafter

Inhibits bone resorption
via inhibition of RANKL.
Dmab is an antibody to
nuclear factor-kappa
ligand (RANKL). Upon
binding to RANKL,
Dmab blocks the
interaction between
RANKL and RANKK
(receptor on osteoclast
surfaces) and prevents
osteoclast formation
and thus bone
resorption

3–10 d Time to complete
response 23 d; median
duration response 104 d

Oral calcimimetics:
30 mg twice daily;
increase dose
incrementally every
2–4 wk (to 60 mg twice
daily, 90 mg twice daily,
and 90 mg 3–4 times
daily) as necessary to
normalize serum
calcium levels

Calcium-sensing
receptor agonist,
reduce PTH secretion

2–3 d During therapy

Abbreviations: APD, pamidronate; CT, calcitonin; FPPS, farnesyl pyrophosphate synthase; IM, intra-
muscular; IV, intravenous; SC, subcutaneous; SQ, subcutaneous; ZLN, zoledronic acid.

a Information on mode of action, onset of action, and duration of effect obtained in part from
Lexicomp Copyright 1978 to 2021, or relevant papers cited in this article.

b Loop diuretics should not be used routinely. However, in patients with renal insufficiency or
heart failure, judicious use of loop diuretics may be required to prevent fluid overload during sa-
line hydration.
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13 mg/dL [3.25 mmol/L]) administered 0.9% NaCl, at the rate of 1 L every 6 hours for
the first 48 hours, followed by 2 L daily until achieving the lowest SCa, and reported
volume reexpansion within the first 48 hours.16 With the lack of randomized controlled
trials (RCTs) comparing various hydration protocols in patients with HCM, experts
recommend isotonic fluid at the rate of 200 to 500 mL/h, possibly preceded by a bolus
of 1 to 2 L, to maintain a urine output of 100 to 150 mL/h, taking into consideration the
patient’s renal and cardiac function.2,17

Furosemide

Old case reports and case series (N 5 3–11 patients), published before 1983,
described the use of furosemide in the treatment of HCM.18 The doses used ranged
between 160 mg/d and 100 mg/h intravenously (IV), or 40 and 60 mg/d orally, with
concomitant fluid replacement, which reached in one case 40 L/d.18 Although calcium
levels dropped in all cases, there was a wide variability in the response between pa-
tients.18 Therefore, furosemide may only be considered in patients prone to fluid over-
load and only after appropriate hydration.18
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Calcitonin

Calcitonin has been traditionally considered as one of the initial treatment options of
HCM. Calcitonin reduces serum calcium by suppressing bone resorption and by
increasing calciuresis.17 Calcitonin is an attractive option given its immediate effect,
starting within the first 24 hours of treatment initiation, allowing a drop in SCa of
1.1 mg/dL (0.275 mmol/L) on day 1.19,20 However, the efficacy of calcitonin weans
off after 48 to 72 hours, possibly due to the development of antibodies.19–21 Although
calcitonin is typically given subcutaneously for the treatment of HCM, intramuscular20

and intranasal preparations22 have been used. An observational study, derived from a
nationwide database in North Carolina, enrolled 4874 patients with HCM.8 Calcitonin
use was reported in 27% of cases, more so in patients with bone metastases, multiple
myeloma, and renal injury,8 and was not associated with any change in the length of
hospital stay or mortality.8 A recent retrospective study compared the use of BP
(pamidronate [APD] or zoledronic acid [ZLN]) alone (n 5 94) to BP with calcitonin
(n 5 46) in patients with HCM, most with a solid tumor.23 Although the decrease in
serum calcium at 48 hours favored the combination group, with a difference in the
mean SCa of 1.4 (95% confidence interval [CI], 0.8–2.0) mg/dL (0.35 [0.2–0.5]
mmol/L) between groups at 72 hours, time to normocalcemia, length of hospital
stay, and mortality did not differ.23 Furthermore, the investigators conducted a cost
analysis and concluded that providers might consider restraining from prescribing it,
in view of the high cost of calcitonin coupled with limited clinical benefit.23 Serious hy-
persensitivity reactions including anaphylaxis have been reported, and a test dose
should therefore be considered before treatment. Milder side effects include nausea
(with or without vomiting, 10%), infection at the injection site (10%), and flushing of
the face and hands (2%–5%).24

Following a signal for an increased risk of prostate cancer with the use of oral calci-
tonin, the US Food and Drug Administration (FDA) conducted a systematic review and
meta-analysis of 21 RCTs and concluded that there was an increased risk of malig-
nancy with calcitonin compared with placebo.24,25 Therefore, the FDA indications
for use include the treatment of Paget disease of bone, of postmenopausal osteopo-
rosis, and of HCM. In the first 2 instances, it specifies use only in the event of contra-
indications, lack of tolerance, or response to established alternative treatments.24

Calcitonin is indicated for the early treatment of hypercalcemic emergencies, along
with other drugs.24

BISPHOSPHONATES AND DENOSUMAB

The main treatment of HCM consists of potent, long-lasting, antiresorptive drugs,
such as IV BPs, still considered first-line cornerstone therapy to date. Subcutaneous
Dmab is an alternative that is indicated in cases of refractory hypercalcemia or if
renal function is severely compromised.26 Nitrogen-containing BPs, such as alendr-
onate, risedronate, and ZLN, but not clodronate, act through the mevalonate
pathway and selectively inhibit farnesyl pyrophosphate synthase (FPPS) within oste-
oclasts. Osteoclast endocytosis of BP from the bone surface leads to FPPS inhibi-
tion and osteoclast apoptosis.26 Dmab is a monoclonal antibody that works as a
potent inhibitor of RANK ligand (RANKL).26 BPs and Dmab are also approved by
the FDA for the treatment of bone complications in patients with multiple myeloma
and patients with solid tumors, in conjunction with standard antineoplastic ther-
apy.27,28 BPs and Dmab have been shown to decrease the skeletal complications
in patients with multiple myeloma and the following solid tumors, prostate cancer,
lung cancer, and breast cancer.
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Bisphosphonates

Early RCTs have established the efficacy of IV BPs etidronate and clodronate, but
these were rapidly superseded by the most potent and effective IV BPs APD and
ZLN.12 The onset of action occurs between 1 and 3 days, the nadir of SCa is achieved
between days 4 and 7, and the response can last for 1 to 3 weeks (see Table 1).29

Several small RCTs (total N 5 32–86) compared the efficacy of older BP (clodronate,
etidronate, APD), with each other30–33 or with ZLN,34,35 in the treatment of HCM.
Before the year 2000, the most widely studied BP was APD, at a dose of 60 to
90 mg once. Compared with clodronate and etidronate, APD resulted in a lower
SCa,30,31 higher complete response rate,33 and a longer time to relapse (10–
14 days with clodronate and etidronate, and 28 days with APD).30,32 Compared with
ibandronate, APD was as efficacious in dropping the SCa, but it seemed less potent
in patients with serum calcium levels greater than 14 mg/dL (3.5 mmol/L).36 A network
meta-analysis of a recent Cochrane systematic review identified 5 RCTs (total N 5
1349 participants) evaluating the risk of HCM in patients with prostate cancer and
skeletal metastasis, receiving BP therapy.37 There was no significant reduction in
the risk of developing HCM with the use of any BP (ZLN, APD, clodronate) compared
with placebo/control, and there was no significant difference between individual
BPs.37 Another systematic review and meta-analysis targeted patients with biopsy-
proven myeloma with bone involvement and identified 10 RCTs evaluating the risk
of HCM (defined as an SCa �10.6 mg/dL [2.65 mmol/L]). The total N was 1349,
with 3 RCTs for each clodronate and APD, 2 RCTs on ZLN, and 1 RCT on each etidro-
nate and ibandronate.38 There was no significant risk reduction with the use of BP
compared with placebo/control.38 One RCT compared etidronate (n 5 25) with pla-
cebo (n5 37), given orally daily for 6 months in patients with solid or hematologic ma-
lignancy, who had been successfully treated for HCM.39 There was no significant
difference in mean serum calcium or in the time to recurrence of hypercalcemia be-
tween groups.39

Both APD and ZLN drugs are approved by the FDA for the treatment of HCM. How-
ever, ZLN remains the preferred therapy because of the ease of its use, as a 15-min
infusion, as opposed to 2 hours with APD, and its superior efficacy.34 Two identical,
concurrent, parallel, multicenter, randomized, double-blind double-dummy trials
compared the efficacy and safety of ZLN (4 or 8 mg via a 5-minute infusion) and
APD (90 mg via 2-hour infusion) for treating patients with moderate to severe HCM
(corrected SCa� 12.0 mg/dL [3 mmol/L]). Both doses of ZLN were clearly superior
to APD. The complete response rates by day 10 were 88.4% (P 5 .002) for ZLN
4 mg, 86.7% (P 5 .015) for ZLN 8 mg, and 69.7% for APD 90 mg. Normalization of
corrected SCa occurred by day 4 in around 50% of patients treated with ZLN and
in only 33.3% of the APD-treated patients. The median duration of complete response
favored ZLN 4 and 8 mg over APD 90 mg, with response durations of 32, 43, and
18 days, respectively.34

ZLN is indicated for the treatment of HCM, defined as an albumin-corrected calcium
greater than 12 mg/dL (3 mmol/L), using the formula corrected SCa mg/dL5 SCa mg/
dL1 0.8 (4 g/dL � patient’s albumin in g/dL).40 The approved dose is 4 mg as a single
IV dose administered in no less than 15 minutes. Owing to the risk of clinically signif-
icant deterioration in renal function, which may progress to renal failure, this dose
should not be exceeded and the duration of administration should not be shortened.
Patients should be adequately hydrated, with a urine output of 2 L/d. Adequate cal-
cium and vitamin D intake are important to avoid the development of hypocalcemia.
Serum creatinine level should be available before the infusion, and renal function
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should be monitored in all patients on ZLN. Dose adjustments are not necessary in
treating patients with HCM and moderate renal impairment (serum creatinine
<4.5 mg/dL).27 Re-treatment with 4 mg can be given after a minimum of 7 days if
SCa does not normalize or remains elevated after the first dose. The most common
adverse reactions (>25%) are those of an acute phase reaction, fever, bone and joint
pains, possibly nausea, fatigue, anemia, vomiting, and dyspnea, which usually resolve
within 24 to 48 hours.27 This reaction is less severe with repeated injections. Severe
incapacitating bone, joint, and/or muscle pain may rarely occur and last days or
weeks. Osteonecrosis of the jaw has been reported, dental examinations should be
performed before the administration of ZLN, and invasive procedures are to be
avoided. Atypical subtrochanteric femoral fractures (AFF) have been reported after
minimal or no trauma. Patients with thigh or groin pain should be evaluated to rule
out AFF, and discontinuation of ZLN is advised in patients suspected to have AFF. Se-
vere incapacitating joint and muscle aches may occur, and in such instances ZLN
should be discontinued.27

Denosumab

Comparison between zol and denosumab
Two similar multicenter noninferiority RCTs compared Dmab 120 mg subcutaneous
with ZLN 4 mg IV, every 4 weeks, for 34 months, on the time to first skeletal-related
event (SRE) as a primary outcome, in patients with breast cancer metastatic to the
bone (total N 5 2049, NCT00321464)40 or advanced solid tumor, excluding breast
or prostate cancer, or myeloma (total N 5 1779, NCT00330759).41 Hypercalcemia
was not a prespecified outcome (NCT0033075941 and NCT00321464)40. An explor-
atory analysis combining data from both RCTs (mean age 58 years, 70% women)
showed a 32% reduction in the risk of the first episode of HCM, defined as an SCa
greater than 11.5 mg/dL (2.875 mmol/L) (hazard ratio [HR] 0.63 [0.41–0.98]), with
Dmab compared with ZLN, in patients with SCa 8 to 11.5 mg/dL (2–2.875 mmol/L)
at study entry.42 The number needed to treat was 12.3 patient-years.42 Similarly,
the risk of recurrent HCM was reduced by 52% (HR 0.48 [0.29–0.81]) with Dmab
compared with ZLN.42 A third RCT with a similar design evaluated the same interven-
tions and outcomes in patients with prostate cancer and skeletal metastasis.43 How-
ever, the rate of HCM was very low (<1%) in the overall study population, a rate that
did not allow any conclusion on the efficacy of Dmab compared with ZLN in preventing
HCM in this specific population.43

Refractory hypercalcemia of malignancy
Dmab is used for the treatment of BP-refractory HCM.28 The evidence was initially
based on case reports and case series of patients with hypercalcemia secondary to
solid or hematologic malignancies, with wide variability in the presence of refractory
HCM, and no or inadequate response after one or more courses of IV hydration and
ZLN (1–4 courses).44–47 All reported higher potency and longer-lasting effect with
Dmab (dose 60 or 120mg once). Onemulticenter open-label single-arm study enrolled
33 patients (median age 63 years; 64% men; 73% with solid malignancy) with refrac-
tory hypercalcemia, defined as SCa greater than 12.5 mg/dL (3.125 mmol/L), and hav-
ing received BPs, with or without chemotherapy and hydration, in the previous 7 to
30 days.48 Dmab was given at a dose of 120 mg subcutaneously on day 1, at weeks
1, 2, and 4, and then every 4 weeks. At day 10, 64% and 33% of patients had SCa
�11.5 mg/dL (2.875 mmol/L) (primary outcome) and �10.8 mg/dL (2.7 mmol/L) (com-
plete response), respectively. By the end of the study, the rates of partial and complete
response increased to 70% and 64%, respectively. The median time to response was
Downloaded for Anonymous User (n/a) at American University of Beirut from ClinicalKey.com by Elsevier on January 07, 
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9 (95% CI, 5–19) days, and the median duration of complete response was 34 (95%
CI, 1–134) days. The time to relapse after a complete response was 114 days.48

The positive findings from this study led to the FDA approval of Dmab (XGEVA) at a
dose of 120 mgmonthly, with additional doses at weeks 1 and 2 after the first injection,
for the treatment of BP-refractory HCM.28 To note, the prescribing information of
XGEVA does not include a clear definition of the number of BP cycles characterizing
refractory HCM.

PARATHYROID CRISIS

Parathyroid crisis is a rare entity characterized by an acute severe elevation in serum
calcium level, usually greater than 14 mg/dL (3.5 mmol/L), associated with multiorgan
involvement and manifestations, of which the gastrointestinal symptoms are the
most common.49 The causes of hypercalcemic crisis are similar to conditions in the dif-
ferential diagnosis of hypercalcemia. The most common cause is primary hyperpara-
thyroidism with baseline mild hypercalcemia, decompensated by immobilization,
high-dose vitamin D, medications, and others.49 The treatment approach consists of
hydration, calcitonin, and BP, in case of HCM, in addition to glucocorticoid therapy in
multiple myeloma and lymphoma.49 Dialysis is the last resort, when other therapies
fail, especially in patients with renal failure.15

ALTERNATIVE THERAPIES AND RESEARCH DIRECTIONS

ZLN remains the cornerstone therapy for HCM in view of its established efficacy,
enduring effect for weeks, and acceptable risk-benefit profile. The potency of ZLN
coupled with the availability of Dmab for select or refractory cases may explain the
scarcity of alternative therapies on the horizon. PTHrP being the main mediator of
HCM led to the development of PTHrP antibodies in an attempt to treat HCM, efforts
that have been stalled by poor bone concentrations and a short half-life (see the article
Mimi I. Hu article, “Hypercalcemia of Malignancy” in this issue); this led to the devel-
opment of novel PTHrP antagonists containing collagen-binding domains, which were
tested in mice models of breast and colon cancer; data published as abstract in sci-
entific meetings.50,51 The authors are unaware of any additional publications in mice,
and they did not identify any on their use in humans. Other targets that address the
pathophysiology of HCM are the PTH1 receptor or RANKL antagonists.
Cinacalcet is the only oral therapy available to date, and although only approved for

parathyroid carcinoma, it could be used for other rare PTH-secreting tumors. Cinacal-
cet was also recently proposed as a potential treatment modality for HCM refractory to
antiresorptive therapy, including BP and Dmab.52 Several case reports from the
United States, Europe, and New Zealand, in patients with solid tumors, and PTHrP-
mediated HCM, showed a significant and sustainable drop and normalization of serum
calcium level for up to 18months, with cinacalcet at a dose of 60 to 120mg/d.52–54 The
mechanism of action is not clear, although antagonizing the effect of the calcium re-
ceptor in bone and kidney is one possibility.
Searching ClinicalTrials.Gov for studies investigating therapies for refractory HCM

reveals 2 trials. The first entitled “A Clinical Trial to Assess the Efficacy and Safety
of JMT103 in Patients With Refractory HCM,” NCT04198480, is a phase 1/2, single-
arm, open-label, multicenter clinical trial that is anticipated to recruit 17 individuals
and is sponsored by Shanghai JMT-Bio Inc and CSPC ZhongQi Pharmaceutical Tech-
nology Co, Ltd. Eligible subjects are to receive JMT103 at a dose of 2 mg/kg subcu-
taneously (SC) every 4 weeks with a loading dose of 2 mg/kg SC on study days 8 and
15.55 JMT103 is a novel, full human IgG4 monoclonal antibody targeting RANKL. In
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preclinical studies, JMT103 demonstrated strong activity by blocking RANKL recep-
tor, RANK on the surface of osteoclasts, leading to inhibition of osteoclast differenti-
ation, activation, and maturation and reduction of bone resorption. The trial status is
not yet recruiting, yet the completion date is anticipated by December 31, 2021.
The second entitled “An Intra-individual Titration Study of KRN1493 for the Treatment
of Hypercalcemia in Patients With Parathyroid Carcinoma or Intractable Primary Hy-
perparathyroidism,” NCT01460030, is a phase 3 open-label trial investigating cinacal-
cet, posted as completed.56 The study report includes 5 Japanese patients with
parathyroid carcinoma and 2 with intractable PHPT enrolled in an open-label, sin-
gle-arm study consisting of titration and maintenance phases. At the end of the titra-
tion phase, 1 mg/dL (0.25 mmol/L) minimal reduction in SCa concentration from the
baseline was observed in 5 patients (3 with carcinoma and 2 with PHPT) and SCa
decreased to the normocalcemic range in 5 patients (3 with carcinoma and 2 with
PHPT).56,57

CLINICS CARE POINTS

� Fluid hydration with isotonic saline is the initial and most pressing treatment of HCM,
keeping urine output at 150 to 200 mL/h, within the first 24 to 48 hours.

� Calcitonin is considered a bridging therapy with an onset of action within the first day and
that lasts 2 to 3 days.

� IV BPs in general, and ZLN in particular, are considered cornerstone therapy with onset of
action by 48 to 72 hours; they have a long-lasting effect for moderate and severe HCM.
Redosing is indicated if the response is inappropriate after 7 days. Pretreatment creatinine
level and monitoring thereafter are recommended.

� Dmab is the second-line treatment, indicated for BP-refractory HCM, based on an open-label
single-arm study defining refractory HCM as a serum calcium level greater than 12.5 mg/dL in
a patient who has received BPs in the previous 7 to 30 days.

� Findings from 2 systematic reviews and meta-analyses of RCTs in patients with prostate
cancer or multiple myeloma showed there is no evidence that BPs prevent the occurrence
of HCM.

� Dmab, compared with ZLN, is associated with a lower risk of HCM, both first episode and
recurrence, in patients with breast cancer and multiple myeloma. Data on prostate cancer
are inconclusive.
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