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TspuwiSanniu danmzunadesludengdludtasuzide (hypercalcemia of malignancy) iunnizaniau
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ABSTRACT

In general practice, internists face oncologic malignancy more than before because cancer
patients have long survival time due to effective anticancer treatment. Hypercalcemia of
malignancy is one of the oncologic emergencies, and it causes death if misdiagnosis and
malpractice to resolve the problems. On the other hand, if the internist is the proper initial
management, it is better outcomes.
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(hypercalcemia of malignancy) \Wunmzamidu  levssfianluuziiia multiple myeloma uag

99ANRAUNAYBINTZUIUAITNILATTUT19ATE
(metabolic disorder) fiAnanTseuzids inuldves
Aaalunsufod guAnsalinuuszanaiesas
10-20 vosftheuzSiommn awnsodaldian
uziSsrilanou (solid tumor) n3ouziiemlaining
(hematologic malignancies) usag1slsAniu

uziSad1un (breast cancer) lagnuyussunm
Yovay 40 Fsnnzdsnaridunidunnzanidud
drfgyludunelsauziia (oncologic emergency)
mnlssunsinwiligndosiuviaed fuasesd
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Hypercalcemia of Malignancy for Internist

nalnnistinnidzuaaidenluidangs

Y < .
lugUneui3s (pathophysiology)
nalnnisiinazuaadeuludongly

o

Qﬂaausﬁqﬁu (pathophysiology) & 4 nalnfiddty

o

aa(z)

1. Ananwadueideaunsandsansfivh
wihfindrefunisinsesseesiuy (PTH-related
protein (PTHrP) Feansananduanunsaiiiunis
Qﬂ%&lLLﬂaL%SuLLaS‘?JJUW@ﬁLWWﬁim ns¥AUNITAATY
nszgn Fwhbigiielissduueadonlufenguuas
Woawnludendn Tnenalndidunalnfinuldun
ﬁqmﬁizmzu%aaas 80 vasnalnNIsinAEAINa
Vanun

2. Wnameaduziiaunsnszanelud
nszgnuarinuaInsalunsaaiensegn (local
osteolytic) yilviAnn1zuAaIgesludongwaN
Junalnfinusesaanuszanadesas 20 aesnaln
Vanun

3. 1 AR9INNSTad uLSedu1Sands
gosluunTinseunld (ectopic hyperparathyroidism)
Fonulgounindesar 1 vewnalnnisiinniiy
Fanaaavan

4. WRnanwadusieaunsaadieansi
¥l 3anduRaunTy (vitamin D linked
hypercalcemia) 3sdsnalszauunaifoululdon
qaﬁu nalniieurimunazinlunzSwonmiaes
vwdln Faulddesnindesar 1 vewnalnnisiia
AMEsInaTMLauAY

91N13LLaraINTUENS (sing and symptom)

Liflornisuazeinisuansiilonzianzas
laganisuazenisuansazivadulumusedu
whadsuiiiuty lunsdfissduunadoueglur
10.5-12 mg/dl fwenaliifientsvieansuandag
(asymptomatic) usvnnseauuAaideslutongnd
14 mg/dl fthevzfionnsguussliun aduldendou

finnzanihanmsiiidaanzeenunn unee
suunssaufiaduiionnisfuas (alteration of
consciousness) wagidedinlé 1udu @ (319 1)

amsfioranulsiiiu classic symptom e
“stone bone moan groan” (renal stone, painful

bones, psychic moans and abdominal groans)

N19314938 (diagnosis)

Tngn1snsianaesl foAnisiiedidade
(investigation) ilasa1ne N suaze NI Tuansdnagy
laifirudiwizianzas (non-specific symptoms)
dmiunneszaunnadeuluifengs 019agvilv
windgguasnuildanunsaidadonnigdeinaiila
(misdiagnosis) I sreudswuzahinldmsiainseiu
waakgenludon (serum calcium) lugUaelspusise
ﬁﬁiiﬂm&%ﬂﬂi%ﬂ&ﬂﬂﬁﬂi%@jﬂ (osteolytic bone
metastasis) Sorn1sinilosndediladaiuisan
mm&ﬂﬁ (unexplained fatigue) flonseauld
9138U (nausea and vomiting) 1150083
(abdominal pain) mmiﬁadﬁdﬂ (constipation) ey
Tugftheiifissdumnuiandafianas (alteration of
consciousness) \usu Inanmzuwaadesludonss
(hypercalcemia) e sefUvBILARTENTTUTEY
(ionized calcium) g9n1 4.5 1n./Aq. N385AUYEN
LLﬂaL%smﬁgﬂmqu%%;m (corrected total serum
calcium) gennndn 10.5 un./ma. wawiileddads
A1 hypercalcemia u&anasnsavnauliiiile
\iones QTc Fsasnuintasdnanazduninuni
(short QT interval < 300 ms)

Fasysiu total serum calcium duiusiiv
s serum albumin Tneuansadl

Corrected total serum calcium
(mg/dl) = measured serum Ca (mg/dl) + 0.8
[4.0-serum alb (g/dU)]
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M13199 1 wanseInIsiaraInIsuansve e nliseiuuaadesluideng

General Central nervous Cardiovascular Gastrointestinal Kidney and
system system system urinary bladder
Dehydration Weakness Bradycardia Nausea and Polyuria
vomiting
Anorexia Hypotonia Short QT Constipation Nephrocalcinosis
interval
Pruritus Proximal Prolong PR Ileus -
myopathy interval
Weight lose Metal status Wide T wave Pancreatitis -
change
Fatigue Seizure/coma Arrhythmia Dyspepsia

[ = =
5$ﬂ‘ULLﬁSﬂ'J’]ﬁJ?ULLiQ?J?J\‘iLLﬂaL"llEJﬁJI‘ULﬂﬂﬂ
(severity and level of hypercalcemia)

azuealfeludonas viuneds sedu
upadesludonuinnin 10.5 me/dU Iaganansaunus
FEAUANUTURST (severity) tamuszrunmaidesly
= =) v a =] [ tdy
denvsegingUiedionnisvsely sl

1. szauupaidenluidenguintios (mild)
AoAuAadululden 10.5-12 mg/dl

2. sgdvupatdenludangaliunang
(moderate) fio AuAa@nluGen 12-14 me/dl

3. sgiiuueadeilufongasunss (severe)
= U a = 1 A v
Ao Auaadelludonunndi 14 me/dl vegtae
fiviseoMmsuansvasnziaadenlubonas

A19197 2 wanansinwInsuaadsluongs

n1sinwinzuaatdeuluiiongs
(treatment)

mMssnwUszneulume 2 @ N13sne
ieanseiuunadexludon warnsdnvilsavie
aunmiilfAnnnzunadeludongs Tagvld
i linsinwanzueaideuludengaile
seduuaadedludenuinnit 12 me/dl wieile
fl91n13 (An9379di 2)

Mode of action Indication Advantage Disadvantage
Normal Saline Enhance filtration Symptomatic Rehydration Volume overload
(total 2-4 liter/day and excretion of or severe ¢ Ca 1-3 mg/dl
or keep urine calcium hypercalcemia
output 200 ml/hr
Furosemide Inhibit calcium Following Rapid action Dehydration
(10-20 mg resorption in adequate Hypokalemia
intravenous (IV)) distal renal tubule  rehydration
Calcitonin Inhibit bone Symptomatic Rapid action Tachyphylaxis
(4-8 1U/kg SC or IM resorption and or severe Minimal (limit use < 72 h)
q 6-12 hr.) augment calcium hypercalcemia toxicity Vomiting, cramps,

excretion

flushing
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Hypercalcemia of Malignancy for Internist

Mode of action

Indication

Advantage

Disadvantage

Dialysis

Glucocorticoids
Hydrocortisone
200 mg/day or

Prednisone 60

Bisphosphonates
(Pamidronate
60-90 mg IV over
2-4 hr. or
Zoledronate

4 mg IV over 30
minute)
Denosumab
(60-120 mg SC
(can repeat dose

next 1 week))

Diffuse passively

along eradient

Inhibit vitamin D
conversion to

calcitriol

Inhibit osteoclast
action and bone

resorption

Rank-ligand
inhibitor and
inhibit maturation

of osteoclast

Life-threatening
Refractory to
other treatment

Renal failure

Hematologic
malignancy,

granulomatous

disease, vit. D

intoxication

Hypercalcemia

of malignancy

Hypercalcemia of
malignancy and
refractory to

bisphosphonate

High potency

Anti-tumor effect

High potency

Can use in

renal impairment

Invasive procedure

Adverse effect

from steroid

Nephrotoxicity
(dose adjust in
renal impairment)
Osteonecrosis
of jaw Flu-like

Hypocalcemia

Hypocalcemia
Osteonecrosis

of jaw

ImEJQQJLmﬁﬂﬁ’zﬂumﬁﬂmmqsﬁaﬂénﬁ
(key for treatment) f® nslansthethafisme®
Wiawiin renal perfusion taednsrlunasla
AoaUsziliuniuetguarlsalsediive Ul
Tnonisidenlst normal saline tuaysinlefdl
natriuresis wagil calciuresis MU (adequate NSS
IV hydration) thwanefie sesnislviiiedaanie
(urine output) 2-4¢ mUkg/hour Taennslansih
adhufatavansaanseiuwaadenludenls
1-3 mg/dl ntufinnsanlien bisphosphonate
521U calcitonin Tunsel severe hypercalcemia
ldfiderunmnIantneu

Calcitonin Husengrisiauszanss 2-4 Flus
w&elenluuds Inenalnvesenaglugud osteoctast
wazfiunisiussnupaleunisliaanns (augment
calcium excretion) laganuisnanuaatdoule

Uszanas 2 me/dl Tasvuneiilide 4-8 1U/ke
Tnonsaaldfamdmiodndundenn 6-12 $lug
Tneunfvgliildiiu 48-72 $alua esainaziin
tachyphylaxis [down regulated calcitonin
receptor at osteoclast] %dLﬁuﬂaiﬂﬂﬂiﬁuaﬁiam
calcitonin vhlvenlilanadnaely®
Bisphosphonate ﬁ?uaaﬂqwé%wmﬁ
calcitonin Tngeenguisuszann 2-4 Sundsnnlvien
Taoenazlusiuds osteoclast activity Feazdiudsld
11An31 calcitonin Taedesufiddade lane
(creatinine clearance<30) fatulngUnAuds dlaifl
Tonminaglien bisphosphonate wisuu
calcitonin Lﬁa‘iﬁaﬁamammaL%ﬂmﬁamgﬂ

o

'ﬁmuquLLiw%ﬁmmi (severe or symptomatic

hypercalcemia)®”
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s3nwdue fanansafimsaniilaluging
‘1'71'53:1nzszé’mmm%ﬂmﬁamqaLﬂm’mﬂ U 1u
n15814le (hemodialysis) Wsantunsdifyae
fiflnz olisuric renal failure $2ufU volume
overload uionsldelunguudauasdlaunud
(rank ligand inhibitor) denosumab ioan
NN9Y1197UV04 osteoclast ‘Luﬂizﬁﬁﬂwﬁlm’mms
Tajausaliien bisphosphonate 1¢ wielunselidi
limeuaussmonssnwiieengy bisphosphonate

(bisphosphonate refractory patient)®

G

amzunadenludengiluitieuss Ju
AMEANAULELSUATIETUATIN nUNNEYUUR
vl fanuanuanansaluizesnsquasnungiae
Dosturounisdsomnuunmdianzmaldesng
wingan 81 liaiunsnanauIuLILazan
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