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Malignancy-associated Hypercalcemia: Pathogenesis and Treatment

Kanji SATO
Institute of Clinical Endocrinology, Tokyo Women's Medical College

Malignancy-associated hypercalcemia (MAH) is the most frequent disorder in patients with
hypercalcemia. Previously, it was postulated that most of MAH was due to bone metastasis. However,
it was recently elucidated that MAH is humorally mediated in a majority of cases. Hypercalcemia-
producing factors produced by tumor cells are bone-resorbing factors in vitre and an increasing
number of bone-resorbing factors are being reported. Potential mediators for MAH are parathyroid
hormone-related protein (PTH-rP), interleukin 1 « and B8, tumor necrosis factor « and B, or active
vitamin D metabolites. Some tumor celis established from patients with marked hypercalcemia
produce two bone-resorbing factors.

The best treatment for MAH is, of cause, total resection of a tumor producing bone-resorbing
factors. If surgical procedure is not indicated, medical treatment such as saline infusion,
administration of calcitonin and glucocorticoid can ameliorate hypercalcemia in most instances.
However, these medical procedure is non-specific treatment and the effect is only temporary in most
cases. Now that humoral mediators responsible for MAH have been elucidated, specific treatment of
MAH, such as administration of anti-PTH-rP antibody, will be developed in the near future.
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BREELCVALHEI LYY AMENRZ S
ERS Y, &I X humoral hypercal-
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0.5~5ul/ml# ML, 2 BRI E L LE D condi-
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EEIAD L1 ZBFERIAL SR THS, IL-1a ik
IL-18 & BERE OB RG> RiET 5,



7D, L LRSI od A AT vt TRIE
L7-BIFREE A= v (PTH) fEIZBIE T 7w
BEECZ ENRLTOBRKREWCHLIZRD, O
X5 EB I PTH 2 & CELEL T\W5DT
e, ERPTHRRETFEZELEL TV Z &3
oM IR TE .,

0 PTH #KE 7%, £%HFHci PTH {&#:
HHETH300, REFHICIPTH t£< £k
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T\ 51,

1) OAF #®» 1 : TNF-3 (lymphotoxin)
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e Lic!®, X bz TNF-B8 % in vivo THET
HEEmANT Y AMENPELHE L DHERLTE
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2) OAF #® 2 : TNF-a (cachectin)
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BHrOMd Lhic\y, Fic TNF-o BEELT
DEHI LYY AMFEREC TESMRE T b
LEXhTV5,

3) OAF 20 3 : IL-1a & IL-18
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EFHRENIFILL LD FTEDOND, bhbhidl
D X 5 tefES I CSF oAz 38 ) 7o B BRI  H
FREAELTWAZ EXBELBICL TWIEH,
FhMNIlla THHZ EERHLTWAY, b
bhirz ok b nRFEEEMREY 28R L
HHLTRY, ZoMiakr = — F~<v ACBE
T34, HER - N~y 2 AMRHBESIE LS
B vy AMENET B D T—EOGERERF
THAHD EEZTVBH,
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BE X 0B S hic R EEEMR (EC-GD 3,
PTH#RFOHxEHTIL-la #bEEL T3
CrbREEEhTWARR(BEE2), KEA{LHER
W IL-1 REATAZ AL EIRTED, L
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BHBEHCERNEEZEEL, ¥ PTHA&E
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E#E?2 ttIL-1DcDNA probe A\ 7z North-
ern blot hybridization
By s MEERREEDREFMREC-GD X
mRNA HH L T=t r e —AFblot L7
HE, ¥P T LicIL-1a ® cDNACA) £
IL-18 @ cDNA (B) % probe & L T Northern blot
hybridization %17 - 7% ®. Lane 1 (Z&% D%&H
FoHzE L HL-60 #ifE, Lane 2 (3 phorbol ester
% endotoxin % %5 fn L T #5 % L 7= HL-60 # fa,
Lane 3, 4, 5 EC-GI fifa%x =3, IL-60 Mifgid@
W OEFELEME T TRIL-lea ®mRNA & IL-18 D
mRNA % E4 Lisvwpi(Lane 1, A, B), endotoxin
K ETHRHIBMLTR®5 & ILla & IL-18 ® mRNA
PERCEATHE 5B (Lane2, A, B). =
hiext UEG-GI fifaix @y o & &H T T IL-
la ®» mRNA ¥ HERICELEL T\5 (Lane 3-5,
A). L L7 IL-18 ® mRNA & EALT
e\ (Lane 3-5, B).

BLTE N Y AMENETHDOTHS D,

3. BREF

Transforming growth factor « (TGF-a) &
TGF-g 3 & b BRINERL DS Z LrFbh
THbh, BrERERCL - TEAII S TGF-
a % in vivo CRETHE, ANV Y slfER
EFHZEBELMERTWAED, &L TGF-a
¥ BECELET S L Ebh b melanoma D IEH]
&35 b, acanthosis nigricans X acrochor-
dons (%% @ skintag BNAIEL TL 2HE) &
DOBIENTR IR TV A, LaLiarb IOl
BITEHI N> Y AMFERXE Ui & ORBIZR LR
bLisws, hiex L € TGF-a & PTH & EF%
EETr @AY Y AMEYE L HEF RS
T3, LichisT TGF-a A% BRICE
ELTWTbEAI LY aMFERREZ hITl <,
BEHL, WERMEERTF S HERTIERL T
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4, FHBEL2>D

v x 3 v DEE(EESR (le-hydroxylase) 11L&
BB 2T, HEElb~r7e 77 - CbE
ETAHZERELBZRD, Yraf F—v AR
EyE ALy AR~ r 77 =00
la-hydroxylase o X b EA I /oGl R v 4 3
DA, 25-OH), DY i X ARRED R : v D
FEIETHD Z LB L T B,

L7d 5 T la-hydroxylase IEME A HFIF L
FEM LML DN, BRI, 25-
OH),-D;BELXETAE I v v A MER AT
AU TS Y, BELOL I FREKEY
VREOEGND D ENEBR T 5D, ok
B sl@ma vy slifELXHES ATL B35
I oI filgcIL 1 2EET S 0N
BT ERBRE IR TV A2, ATL#IRR
la-hydroxylase [FH# HFHL T B b D0 H
%2728 L fe o DX 5 Tn M B 25
hydroxyvitamin D% i ¥ 8 © & 51, 25-
dihydroxyvitamin D, (1, 25-(0H),-Ds) w2 %
IS B0T, ATL BEo—BicitEED
E2 i vDHFRBCEIBZALDOLDIBELL, LL
TR EAINT Y aMERE L ATL B oM
F1, 25-(OH), D EERX—RICEF&EHETH 5 &
EBRELRIT VB,

¥ BB EM E LT, 25-(0H),-DyTidis <
1, 24-(OH),-D. &% 2 L i D EFIHE  H
%30,

BAH IS T LIEDBEE

FREoOZTEL, BEEBEERIEIIEomI VY
v AMEBRERTYEETLHI LRI IFEILV Y
v AMELZRITZENE LA -TETY
A, AT sMFECKHTAIBREBELLUL, &
ANy AMEFRRFEEELTCOCAFERERED
BHAE—DBERETHSB, LrLhisrs, &
OIS hBEREITTCERYREILTEY, Fi
BIGOENZ & BB\, 2D X 5 IFEAIIR LT
BRAE» Aoy AMEBERT T 28R
RERRELBEBIA TS B LERbhEY, B

Saline 2~44/day | Dripinfusion  ~——
{ Furosemide 40mg

18 Calcitonin 320U S.0.(61yrs,F) |
Prednisolone 1
S 16 P1~3g :',’T
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2  Humoral hypercalcemia % & L7 MAH o#
B
Ex~ DABRNRBEC b, iE Caf@zAK2H
HCIE®E&HA (8.5-10.6mg/dD) & TETFTL T
%, L Lisai b2 0% escape RSB D, BY
BANY Y MENET R, BLSHREY 2 ~1T
FERE GHEE) 0LRBETElh, Erry
U AMUREED Ehvio b I R LTV B,

EDOLZH, BAAv Y AMEEDRBETTTR
IR T E v, &F B co—BERA
ZOWTERL, BEMTbATWSIHEREIS
WTBEL TR,

FEFISR L EFI6LE D ik,
EHBEERYFEFRE U CHERG8E 7 A RIC4RE
AR ER S22 LT, 28, Srrvy sl
FE(15.3mg/dD %R Ih, 8 A11ARK AR L.
ABEHRE I AT LIRS = = — A& TR
EBEEEYRD, 3BRCEHB L IPTH 230.1
ng/mlTFTEHEREL TR T (EHEME:
0.1~0.6ng/ml), MAH S2M L7, *7 18/
BIHBLIE > v+ TREBRRIL{AD LR
¥, nephrogenous cyclic AMPH:# & $2.9
nmol/dl GFR (E#1{#0.8~2.8nmol/100ml GF)
ETEL T, Lok - THREML, #HEHR
humoral hypercalcemia of malignancy (HHM)
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ThHHEVZD,

AEOZEE (M2)

BEIDE, BENE £58ERH Y, BKX
R h B0, ABRBEBICEREKD SR (1
H2~40D %BIAL, WKEH® 18 3 ~5/kKfEoX
S5 lc (K4 TBD., 7 Ca o RESEl A (21
T A, r—T7FIRF(T > » 7 A40mg/H)D
BEHRIT oI, 2O X 5 IiBEIC X b RrE~o Ca
BB % 1 B800mg BB (IEH{E50~200mg/ H)
CECHEPT LN TER(XN4FE), 8B
BB calcitonin (H v &2 — ) 160U 88 & 12
EL FE . oh3oasFsry b=y (=43t
=] Th IV, SHREEREAVEY (TV
F=vevdmg/HOSBEA LI, 20X ) iniE
I v 2BgeEmECafliz (N1 Lo —e)
9.0mg/dl FCET LR, Ty vIEFREO
- O)DEAD B B DT, Joulie TN TERRIZ
PomE (1HI~3g) cotdi, LaLisb
BAATY AIESBUELTLE oofc®d, %
LRETFHRLTRETH S E0sBHHOZE T, ¥
b23R e v 2 —ZEB L, 8 A25 SRR LM
B X OO BHR T -0, FHB TG
U AMIESRY vIEDED bl {ieh, 10
AR ER L7,

BEEDERH

@Ay AMIEDEBOFANLETEREKD
REZTOCHAKEZHEL, REZERPLTRS L
Ebir, v~ FRIRFAXGHEL T, NaFlR%® 23
TRDHIETHS, Kp~D Ca OB Na D
PRt & lcv 2 E03B 0, —Hrer b Vv AFIR
(sodium diuresis) & 2FCRITH LY AF)
IR (calcium diuresis)  7TH#$ % X 5 7efb iz
RT3, ol ) KEREEOHE Y FIA
LT, R CaBit R (REL TLHDTH S,

— BB RIEATHE L TV B eDICEIBE D
A AMFERIE A S b = VIRERETS
EMRB, UL, A b = vORRE—BME
TH5BHIEBEL, KEMD L 51T escape B
Eh, Bhre o slERABOEL TS E
M\,

EZATIZDANY F =vdDescape BEw A

LTChF EEIET DO T RN AIRTED, 7
Ny b=vEEIBAT e FhrE v ERGBLR
BONRRBLEINRTWAES, oI b=vi
BIBREART w4 FOFHEEBEERERLI AT <AV
BT 52 EDRRND B = &R EAEE DI
BTHLHPLPICINTE DY, HEEI N D EEE
TH5H, EEY VILIEESR DB E ALY =D
BHEEREL BT, K VIIEDH 5 & X1
BEPECERE Y vERRR L TR Wi A X
Us,
AR

P E, MAH oFBBIcEFEL T2 B3
RAFIZOCTHEEDHMAERBN Lic. EBHEED
EETHEE O0OBFRNEERTOENTH, &
vy AMFEERET ELTEENOE, &
PHELBERMELSS CavBHBETE %5 PTH#
ATFThs»5LBEbhs, zoioRTFIEI
v AMFEDRBICHERIZHF S L TV 5 &1k
FEETH AP, invivo TEDODBEOREYELC
WBDPIEBICE IR CHREETH D,
WHETHRLSEDI A Y AMERRRTFOW
721k, MAH 0B EH e EBEYBERETSZ L2 E
BTH5H., MAH OMEHER T TlERRT
DRI TH - oo dic, FRERA IR RERE K
BLTWieoThs, bhbhhod I ATIE
PTHHRARF T AE /7 v —F L P {k % {EEL
FTHH, ZDX 3Py in vivo KRS TE
AL ok, ENERBCHESIS vy Al
EOBRELBRYTHOBEESELZEL VDK
I LIRS,

BiEr | IM0E Ca D screening B ol X %
L 7B E PR U DR R P R &S o B R
L ET.
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