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F1 & CallE® 2 L/HEGIOBREDHE, M E LA & AoV i

R E i (%) | cCa (mg/dl) P (mg/dl) ALP (TU/) Cr (mg/dl) | iPTH (pg/ml) |iPTHrP (pmol/l)
S (/) | (M=SD) | Med (Q1,Q3) |Med (Q1, Q3) | Med (Q1,Q3) | Med (Q1,Q3) | Med (Q1,Q3) | Med (Q1, Q3)
JE7 VB FRORAR B B CAEIE | 67 (18/49) | 61.0+16.6 |11.3 (10.8,12.3) | 2.5 (2.2,3.0) | 346 (239, 488) | 0.69 (0.57,0.91) | 162 (109,295) | 1.1 (1.1,1.1)
JE R 5 Ca MLAE 6 (1/5) 64.2+83 | 126 (11.5,13.0) | 3.1 (25,4.4) | 226 (201,551) | 0.82 (0.61,0.95) | 12 (7,32) 2.6 (1.3,5.1)
Vit D/Ca #&% 5 4 (0/4) 65.8+16.5 | 11.7 (10.6,15.9) | 4.1 (3.6,4.2) | 174 (153,259) | 1.69 (1.21, 2.33) 1(1,26) 11 (11,11
AR 4(1/3) 51.3£18.9 | 10.7 (10.6,11.4) | 4.1 (3.9,4.7) | 369 (331,477) | 0.49 (0.42,1.09) | 42 (21,48) 1.1 (1.1, 11)
SRR FARR B B U | 10 (7/3) 57.0+13.0 | 11.3 (10.8,11.8) | 5.4 (5.0,6.2) | 376 (309, 443) | 8.46 (7.23,9.83) | 491 (383,909) | 1.1 (1.1,1.1)
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e Bk i (%) cCa (mg/dl) P (mg/dl) Cr (mg/dl) iPTH (pg/ml) T score 7 score

7 (B/%t) | (M=SD) Med (Q1,Q3) | Med (Q1,Q3) | Med (Q1,Q3) | Med (Q1,Q3) Med (Q1,Q3) Med (Q1,Q3)
Filihf 48 (12/36) | 58.4+18.0 | 115 (10.8,125) | 24 (2.1,2.9) | 067 (0.57,0.90) | 208 (123,333) | -2.6 (-34, -1.1) | -0.6 (-1.7,0.8)
JEFHEE | 19 (6/13) 67.7+10.2 | 11.0 (10.8,11.2) | 2.8 (24,3.1) | 0.70 (0.56,0.85) | 145 (96, 157) -27 (-34,012) | -05 (-1.7,08)
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e (B ) | (M+SD) | Med (Q1,Q3) [Med (Q1,Q3) | Med (Q1,Q3) | Med (Q1, Q3)
2y —¥B| 61 (15/46) |61.2+17.0/11.2 (10.8,11.8) | 2.5 (2.3,3.0) |0.67 (0.57,0.90) | 158 (106, 270)
1) — Bt 6 (3/3) |62.2+17.1|16.6 (15.7,19.5) | 25 (2.1,3.4) |1.44 (0.79,1.85) |890 (812, 2663)
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PTH O JRHIEIC BT 2 P O FWIIIHIERIC X 2R F
O P HEMIE N 2 P 5 JEF 1 R R R B 8 T A E 25t
FICHART, FREICEMEEZR L —BIERIEm s
£E 5 5 Ca JETIRIMAHFD Ca & POLANERDOLNS.

BIHURIR 2 5 0 PTH b LTkl o £ 4 1L
CailllEDIRBEET, A F VML CailtlER LR T B L
Ca sensing receptor % 4 L C PTH @ 7l 23l & #,
FAF L CalREPMKT 9 % & PTH O 5 25 A
g, THICE DI Ca B EEIRER 2 E &2 21 Tw»
b, F 2, MR VItD 13 VitD 2/ AL C, PTH
DBIAFHBARE L, #BF 74 VitD (X2 0 FEBL % #iifil
T4, F7, MHPMEPREIEBREICRSL LEOLD
WEIZL), PTHORWERETS2LEZOLNTWS.
FIZ, TNHDO3OOEPICI D EIFIRIRIZEIT S
PTHOEK - i EHfishTnwas EEZ LN TY
Y.

i CalfilfiE # B L7-&BEI2 BT A1 PTH IZDOWT
MEf L7-& 24, Il iPTH EBEBARLICE 25 P Il
i, VitD i HEALREE %t 9 K Ca ILAE 2% 2 BOS
HDHVIEZoOREOEMFHRIC L 2 B PTH © 45

WBFNZ & 2 ZRPERI IR AR TTHERE DS D 55 <, &l
IR O BAE & 2 W 3BTRS & % PTH #H 45k
K9 % SR R R T IE S E NI HE V72, 2
2 BEAML O 3BT x L CAHBICHEflE%Z /R L7z VitD/Ca
BEERSHE, BIFIRBEOLERHHE D 5\ ik VitD/Ca
WEREGICL) PTHIXERMEZ R L7 o 28 s
Ca IMJEIZ & % negative feedback T¥r L A 1A iPTH 1
PH S nCTwie.

5 CalllIEIC 7 » 72358120, BErEAIKE2SEZ D
T4 OIS ICBEESEL L EAREShTnDY, £
ZC, AETIER CalilfEz 2 LEF DI Ca i
EdHDWiECalk PORE (CaxP) 2SETHEAIKIL L B
255 L b Tnb DT, BEEEAEFIC X 5 2Rk
B RIS e TUERERE 2 B oo 4 BECTHGET L 7. B
FEREDTRIE L LT Cr L OMBBRIZOVWTHRE Lz E
Zh, H6ITRT &I I ENEFNAEE R IEDMBARD
Shiz. BEOR CalllfE (12mg/d) TRHIZEALH
BAEEEZED R VA, 12~15mg/dl TIXE R 2%
MG Na FIRIC & 2 B4R OMA I L b, o]
BHEOLRKEKBEEREOBRIE L7253, RNICES®
Ca IfLE R 15 Ca WIE T, SR AIRAL, 251k,
BT R M H O LR B A IKALIE R Bl T 5 E ShbhT
WP F 72 i cCa (mg/dl) & P (mg/dl) Ok
40 RO L B EETH S,

JEFEME R AR BE T ERE IS B W TIX, AREBEM DY
FCE PR S NS, MR EFE LR IR AR
RETUHESE (2 BT B TSI, 2008 4EDH A FF 4~
XL, @O Ca A ER L% 1 mg/dl DAL 1\
3, @QE IO LTF= 2 )T 5 2 AD 60ml/min
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K, @FEMT (DEXA BT THA-2.5 Kiiij : #B
Ef b)) 25 I BRI OBEE, @50 %Ki THh

%" PAEIG T 2 B EVE O A O [ AR E IR5E 4

WZWED > T RWA, £ OREFITIZREICHZ )
RIAERDIME CaflidiI L A EEDL ST, REofkE%
EBIENLVE ENTVEIENNBENLETH
29 L Lans, AECBCT, FHl (43 &
R oR 2 U726 12l Ca B IEFELE BRED
Wiz 725325 WERICHISREZ I LB
M IE D T D BILER O oo, BiEiims
KEEE L 15 FEFA£ICIE35% H BV id 10% HEEFE
EEAME T 5 &) Wisad 5. ftoT, Fid
SNWGERIEE LT, RAMCENE=S
VY ZIMAT, TakkaEE, SARIEE), 497k
Ca #HUIIN 2 THWIR A WHIT 2 & 95 2FEH (=X b
oy Yy, TAMAFUVERERET2LL—F—, EAKA
Fh— T, VitD %2 &) 2wz, KBFRICBT
% JEFE VLR IR AR B TUHERE O T HE & IEFATRE O ik
TIE, FWHOFIERITE <, Mk cCaflis iPTH
EIXABICE 2 - 72205, Bt (Cr) RSBHEEICHE
LT o T

NS AL O Ca MUEIXFE 4 DREFIC L > T 2H
INBD, EHIZX S PTHP o AR EEEYED in-
terleukin-1 (IL-1), IL-6,tumor necrosis facter-o %
prostaglandins, VitD ®ELREb & TN LY. JEEk
PEME D T Ca IiLAE @ 6 Bl F 4 $1C, PTHrP @ & HASEE
D HNTA, ZONOL S RINED—FIE PTHrP 7%
=< HEM @ Fr A2z ¢, MIP-1lo & & < HHM &
LOHO WM FIZ X 2 M7 & Calllfg & & 2 b7z,
MIP-1o &4, HWIZRET S Z E0HEINT
w2l

PP D R VR FARBAR RE U AERE O 1EHE 1
1%, @ phosphate binder (calcium ¥ 721% non-calcium
containing binder) D #II# Y., @ VitD ¥ 7213 VitD
FHBROBES., 3 calcimimetic D 5-23f7bh, PTH
OEFWIFIAR 5TV B9 2 b TPtk 03
FIZIZPTH o HEM W EF Vi CallliE 2 £ 9 5 =
WNERI PRI R TOEIE 2 k371, AR TY, =K
2 R B AR PR B RE DT AESE 10 1 3 4 25 AR 1 % 52
137222, Ji4E, Ca sensing receptor agonist T& % cal-
cimimetics (72 & z X cinacalcet) 13 R FSVERI AR AR
REJLEAE > CaxP Bl % 7~ 37347 R0 = U ml) FR IR B
FREETCHEIE D MG Ca i WP S EH I EATE, 5%
P SN TV LA TH 2. Basedow WD 4 13,
PO SR G2 K D BRI A VB Y DR & & B,
5 Ca IMAE1Z s L7z,

VitD/Ca #5611, EHOKG-OWED 5\ id—
KR OB O REERICL Y, WEIRD 5=,

5 Ca liLRE 7 V) — ¥ O K ERS- 13 R F 1 R B AR B sE T
HEREIGER L, o T OWELEIFRR S, VvV —E LI
AL HrY. ARFHICBOTCHE CallliEZ ) — ¥
2R L0, JEFEERFIREBEEETTHERED 6 fl & & D
%o 12, MEERAEYE R Ca llE, 5\ id VitD/
CaBdEIXGIC X 20D 1HIF oD LNz, & DI
cCa flEASHiE % /R U 72 U5V R BRI AR BE TUERE O 1 )
FIE iPTH 33891 pg/ml ¢ F L WEfEZ R L, BT
L7z, DEo#ELD, & CalihiEz ) — i 91 #iH 8
BT 88%, i Calllfif 7V —E¥DILTFHIT S HIH 14l
T 12.5%, JEFMEEF IR R TCHEAE (R R 5 5 #i12
FRAIEE Callifg 7 V) —¥ix 67 I 6 51T 9.0%, D
HTHIL6FIH 1HIT16.7%Th - 7.

fit-> T, & Calllfi # RO 7E121E, ZoOKAE, %
RBIZOWTTHIRET L, SEICS U@ 2 iGH % 5
HIAT) SEPEETH 5.

B/

T AR R 20 e N - A N R B % 6 4R o
ABRBEOWN, 91 EFDE CallEZ 2L Tz &d
% o 7= O IEFE R AR IR BB T AESE 67 B, wizpE
PR A AR S Z Uk R ARBEBERE TCAESE 10 61, feve
THEGREAEE R Ca IUE 6 BT > 72, 91 BlH ML cCa
fiEAS 14.5 mg/dl YL L& Ca ihE 7 ) — ¥ % 2 L 7256
(& 861 (8.8%), 5% Fl HI IR R A% B8 UG A i (2 B AL
67 Bl 6B (9.0%) THDH, ZoOMIZIEEREMEMER Ca
e 161, VitD/Ca #5511 TH - 7-.

& Ca IAE 7 V) — BT 2 FMAIHHEIC L D 7 B
YEEDTRRD N7z 2S, 1 BNTIHEIKYIE TR ORIE & &
o7z FETEIE, HCalliEz V) — ¥ 81 1 61T 125
% THo7.

ARIFZEIX 9L I KR, HCalllEDBEE 2R E L
TBY, TOXI) LHEIARFTRIEETHS. 351
BWBICBOCTHEHRANZ L TBY, 4% 05 Calll
HE DR REIEIR R, FE S ISR IO THRATH
LEEZ LN

% Ca lfiliE 2 RO A1, FORK, WHEIZoO»
THREP DTG RHRET 2T, BEIIG U728 2 ih
FRINAT) CEDEETH 5.
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The Etiology, Clinical Features and Management of Hypercalcemia and its Crisis

Ayuko Sakuta, Toshie Iijima, Nozomi Domeki, Kunihiro Suzuki Hiroyuki Kase,

Yoshiaki Kawagoe and Kikuo Kasai

Department of Endocrinology and Metabolism, Dokkyo Medical University School of Medicine,
Mibu, Tochigt, Japan

The aim of the present study is to investigate the etiolo-
gy, clinical features and treatment of hypercalcemia and its
crisis among inpatients during 6 years, from May 2005 to
April 2011, admitted to the Department of Endocrinology
and Metabolism in Dokkyo Medical University Hospital.
Ninety-one patients were diagnosed with hypercalcemia
which consisted of 67 cases (72.6 %) with primary hyper-
parathyroidism, 10 cases (11.0 %) with tertiary hyperpara-
thyroidism due to chronic renal failure, 6 cases (6.6%) of
hypercalcemia associated with malignant tumors, 4 cases
(4.4 %) with over dosages of VitD/Ca and 4 cases (4.4%)
with untreated Basedow’s disease. The mean age of 91 pa-
tients was 61 years old which consisted of 27 males (29.7
%) and 64 females (70.3%). There were no significant dif-
ference in serum corrected Ca (cCa) levels among the 5
groups, but serum inorganic phosphate (P) levels were sig-
nificantly different. The highest values were obtained in
tertiary hyperparathyroidism and the lowest values were in
primary hyperparathyroidism. Among the 4 groups except
for tertiary hyperthyroidism, there are significant correla-
tion between serum levels of cCa and creatinine (Cr) and
also between the product of cCa and P (cCa x P) and se-
rum levels of Cr. These results strongly suggest that the

higher cCa and cCa x P levels may get worse renal dys-

function.

The number of patients of hypercalcemic crisis showing
serum cCa levels over 14.5mg/dl were 8 (8.8%) cases in
91 hypercalcemic cases, which consisted of 6 with primary
hyperparathyroidism, 1 with tumor-associated hypercalce-
mia and 1 with VitD/Ca over dosages. After the early diag-
nosis, 7 patients were relieved according to the intensive
therapy for the crisis such as adequate hydration with nor-
mal saline, administration of furosemide, calcitonin and bis-
phosphonate. However, 1 patient with primary hyperpara-
thyroidism showing extremely high iPTH level (3891 pg/
ml) was resistant to these therapies and even to hemodialy-
sis with Ca-free dialysate, and finally died from ventricular
fibrillation. The mortality was 12.5 % among 8 patients with
crisis, and 16.0 % among 6 patients with crisis due to pri-
mary hyperparathyroidism.

From the present study, it is suggested that the etiology
and severity of hypercalcemia is fully diagnosed and an ap-

propriate management should be performed.

Key words : Hypercalcemia, Hyperparathyroidism, Hyper-
calcemia associated with malignant tumor,

Over dosage of VitD/Ca, Hypercalcemic crisis



