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Milk-alkali syndrome secondary to the intake of calcium supplements

In Hee Lee, Sin Young Noh, Gun Woo Kang

Department of Internal Medicine, Catholic University of Daegu School of Medicine, Daegu, Korea

Milk-alkali syndrome (MAS), a triad of hypercalcemia, metabolic alkalosis, and renal failure, is associated
with ingestion of large amounts of calcium and absorbable alkali. MAS is the third most common cause
of hypercalcemia in hospital, after primary hyperparathyroidism and malignant neoplasm. MAS is not often
reported in the Korean literature. We describe MAS secondary to intake of calcium citrate for the treatment
of osteoporosis with thoracic spine compression fracture. A 70-year-old man presented to our hospital with
a 1-week history of general weakness and lethargy. He was found with acute kidney injury (serum creatinine,
4.6 mg/dL), hypercalcemia (total calcium, 14.8 mg/dL), and alkalosis. Laboratory evaluation excluded both
hyperparathyroidism and malignancy. Mental status and serum calcium level was normalized within a week
after proper hydration and intravenous administration of furosemide. However, he developed aspiration pneu-
monia, pseudomembranous colitis, and sepsis with multi-organ failure. Despite intensive treatment including
inotropics, mechanical ventilation, and renal replacement therapy, he expired with no signs of renal recovery
on the 28th hospital day.

Keywords: Hypercalcemia; Alkalosis; Renal insufficiency

M = Q1 $HAULZFRL AL 71STN3). ol 2514 ek
of that Mg ARAVE ALEEN Sl EFRe) H]

$HULASF Bnilkalli om0 & 247§ W) gsigon, 4 Ul o A= ¢
o Ao A= Qs 12w S, YL ES Ao FHkEE AQUFESO] A BAlRA 2 o8] F
A215) A ) 4 S0] B AL 1 A S 4R PR A% 7R SAIcH
AAF BN -1 = 283 A Sippy £ 5, T4 U Sl E ofd] SRgEESTTe] B o
oy, BHAEZs 92 bismuth subcarbonate & EZ 3= H|1& =50] 20014 Lee 5{4] ©]<& SA7IA] F 54[5-9]
i RelohiA 1 $AGOR FRUATIRO| Ul S sl gl ol A4 B TS s Beos

W2 o

ll
r

Ra1[2], 1936 Cope 52 <t Slppy A £8& 5 1 AeAAE 583 & addassdtol Tt SHE
ZHBF FYARA WY, 220 g FA F EAS R APsla, B W) o Rasiax dk
Received: January 27, 2015, Revised: March 19, 2015 % E1|

Accepted: March 20, 2015

Corresponding Author: In Hee Lee, Department of Internal g A IRk 704

Medicine, Catholic University of Daegu School of Medicine,

. F 2 HAARE
33 Duryugongwon-ro 17-gil, Nom-gu, Daegu 42472, Korea

Tel: +82-53-650-4216, Fax: +82-53-650-4570 Y k= 5 A QI oA A7 §5 erEd
E-mail: ihlee@cu.ac kr I ST O A2 A% vl ikda(healtheal) 37

48 YUJM VOLUME 33, NUMBER 1, JUNE 2016



(tablet, T)& E-&BIHTHLS g/day). W& 657 X 8557 55
o] ofg}E]o] ZQlEA U oL, ofF A ARl
loxoprofen (60 mg/T), acetaminophen (325 mg)-tramadol (37.5
mg) WA A synerjet) &} oA T ALEZ-HIEH] D E3AA|
(calteo, calcium citrate 1,500 mg-cholecalciferol 20 ug) 5=
i 184 F7t= B8tk e 65 A MU
of| Al Al3igt A st Aol Al Y Q4B 4 (blood urea
nitrogen, BUN) 17.6 mg/dl, 3 #|o}E]U(creatinine, Cr) 0.8
mg/dL, Z+ 7.8 mg/dL, 91 3.4 mgdL A4S Rk ax
el 15 1 4937, BAeRtS TaelT, Y 3Y
AyE 2Rez, Sugolel st BaEel 24 ¢
TAHE olFH Uk
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AR ol ol gisick

AAALA: HY A Al D2 EAGAA WE
7,000/mn?’, A4 11.3 g/dL, 4% 118,000/mm’, HE
A7 118 mmyvh et @3S s AL A BUN/Cr 66.5/
4.6 (mg/dL), ofmh2ejo|Eotu g 4vaehdofal e
a4 21/14 (UL), 2e)olAbs)E 2y BAE a4 94/
689 (IUL), S/l 6.3/3.5 (g/dL), Na/K/Cl/tCO, 142/
4.4/101/32 (mEq/L), Zr&/<l 14.8/7.2 (mg/dL), tt1d|4 2.4
mg/dL W C-HETh 2 (Coreactive protein, CRP) 4.1 mg/L %,
o BRSEEAGA 125OH)D 3.04 pefil. (21517, 19.6-
54.3 pg/mL), 25(OH)D 13.8 ng/mL (Z372], 30-100 ng/mL) ¥
FEZPAMA S 2 X intact parathyroid hormone, i 2 4.7 pgmL
(A7), 10:65 pgim)2 2% 7wlo] QIO AN
S 2 thyroid stimulating hormone) 0.883 ulU/mL, T3 0.875
ngil. 9 2] T4 0946 ngdL 5 THA 7hsARs B
AR FHE7IAE40M pH 7.55, PCO; 41.1 mmHg,
P20, 79.5 mmHg, HCO5™ 30.8 mmol/Lgith AHZAAIA pH
7.0, "5 1.005, T 1+, W& 0-1/high power field (HPF),
AEE 0-1/HPFgon, QUEFEIH)dE(fractional ex-
cretion of sodium, FENa)3} & 483184 E{(FEurea)2 22+
3.48%, 38.84%03Ack UY T 3UA Al 24417 2 HAW
A 83 3,000 mL, T 615 mg/day, Z5 276 mg/day, <1 687
mg/day, No/K/Cl 237/52.2/183 (mEg/day) £7AS R om,
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8 o 7195 AARlA Sol ol fllth 84 cardi-
noembryonic antigen 1.79 ng/mL, a-fetoprotien 2.76 ng/mlL,
CA19-9 4.61U/mL (3Fa2#], 0-37.0 U/mL), prostate-specific
antigen 0.907 ng/mL (Fr31%], 0-4.0 ng/mL) X PTH-rP (related
peptide) 1.1 pmol/L u|fte 2 & FF AR} HAR= 25
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Ik % 233} Aol S A T] eh Z7hlo]
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A 9 A 49 5 578450.9%) A E-E A58t
¢31(150-200 mL/h), ©]% 18] o)A (furosemide)S =3
STk A 23U AIRbE aFFo] 100 mL o A =H
A &3 BUN/Cr 40.4/3.5 (mg/dL), Zr12.5 mgdL 2 5HE
HCO;5 24.5 mmol/L 5 33 FARS Ryt ¥ & 5944
3 BUN/Cr 36.4/2.7 (mg/dL), Zr< 10.2 mg/dLZ 7F4351H
A o2 2 alert) AN o] ol ula) AL, 415
2, 2R AALRE dasdt 99 F 799 ¥
RS AL A BUN/Cr 16.8/1.4 (mg/dL), ZHg 8.5 mg/dL
9 =oiE HCO; 23.8 mmol/L A7 Btk I8y 38.5C
o] 1%, e A FRXA AR 3 sofe] B8
wlo] WaiEle] F9 Ao Nesiele, 2 9 Po)
F AHAF % YA (third generation cephalosporin, ciprofloxa-
cin)® HFSch Y F 17U B AN} B ol
4= 3] PAEAX W dostridium ditficle 4 3PS 2o
T-=7dA 4178 A Ksigmoidoscopy) £ Al¥SHAAL, A AR
E32}<4H (pseudomembranous colitis)S ISR ©]<& &
A W73e ook merronidazole A5 5 T
22 §AsHch A9 F 20 19 2% 80mLe] Hie
o} 3| 3 BUNGr 62.3/8.4 (mg/dl) 478 HoHA] ThAMg
A%, BRE So| olsiEe] WolRAS Azl U
ZA| B, 71ASZT T 7HEH FAHTEA, &3 P
YN EX o] IHcontinuous venovenous hemodiafiltration) S
AlhiAl e e Hagshas IS A=msiou o 3 2844
@A s3] o chibgAlRAoR Atk

B S ERe 431 A A7 BH 94
U TR FoAR QS BetEA 1dedT Fa o
Slo|glort, 19709 o]F ulE4g AHAL Hy AhekA] o
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Table 1. Milk-alkali syndrome cases in Korea
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[4,12,15]. ZdwdFo 79 TAVIHR A olle 24
EE A o7t A=A, A7 AAolM 2w
e A3 Al ZAERE A A=rt QA oo R
2R STL RPN ZAIEZS A7 34 BEEA
© WOt obd] FAsHA] o2 AAoltHl6]. 1 idET
T2 TYafferent) NEHE FSAA ARAA TS e
A7)aL, AR Rt JiE| ] AL ARA 2w 4
A|(sensing) -8AE A=F5to] HEF HlAES FETH17]
37H 8 HEF w2 M) dgrs a7, ofF 2
A oA TS AFT7 S7HE A GRSl
ZE. £ 14dw3F5 A0 s M sEE &
|7} A AL o] & ZAl A A FEATE 2H17F A
2 5 4] 223 eSS dw gA A A=
sto] AN AAE S, Aol 2 AET
£ SNA 1ZedFe A7, ol2Rt 2=l
M2 F71H0R AdE0] 2= dg 54, Ad49st 4
Aol 2 ETH4]. o213 544 dadT
ZEAA F880] Jlod sfddalsidor Jdd
o, 14w F tE 4 53] A B A7 S
FAZ, WITY & Y 5% 5= A HiAIsloF ot
G & dRA Ave dw, G

S WY FAE FAISL, S At Aol =AIE

o o}

BUN Cr Ca P
Sex/age

SA Ca iPTH

pH pCO: HCO; Time to recovery

(mg/dL) (g/dl) (mg/dL) (pg/mL) (mmHg) (day)
Lee, et al [5] F39 59 43 147 NR 41 146 23 750 460 30.0 14
Kim, et al [6] F80 50 42 203 42 37 205 12 753 396 326 3
Park, et al [7] M6 87 39 154 27 35 158 09”750 418 324 8
Jeong, et al [8] F80 221 14 132 41 41 131 107 748 423 307 3
Kim, et al [9] F/63 558 26 175 37 41 174 21° NR NR 33.1 5
Present case M70 665 46 148 72 35 152 47 750 411  30.8 79

BUN, blood urea nitrogen; Cr, serum creatinine; Ca, total calcium; P, phosphorus; SA, serum albumin; Caapw, calcium adjusted for
serum albumin concentration; iPTH, intact parathyroid hormone; NR, not reported.
Matrogenic hypoparathyroidism, "primary hypoparathyroidism, and “death on the 28th hospital day.
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23] Fofste] et FeAEAY Wi S7HA7]= A
ojth. 1Lt ojzfdt BEA A7 o uZEEFo] A&
EHAY Al7]%50] ¢}3}E= 49 pamidronate, hydrocortisone
59 EojalA BARAL Tejsjop Fei12]

U EFNA LSS 20019 Lee (5]
=8 ol% A7IA] F SH[5-9]17F BarE 3 lrK(Table 1).
Y AQul= 142 oRpoA K} Ssglom, P Ag2
64.8A1|(R1 91, 39-80A), e FAl €& BUN, Cro] B A=
Z}zk 54.8 mg/dL, 3.3 mg/dL ot 1 H )= vl ohgFstal
th. Zr38-41E(ox’s bone extract)S A F3t Lee S(5]¢
FEIE Ak, U R] 4o[6-9] 2F FHM7 5 A 8k
of gt A m=A ZgAA H BEH D E-8o] 97Uz
Sto] = YRlolltk W Al €3 F s, 1Y HeA
Z}7} 162 mg/dL, 3.7 mg/dL2 S50 Zw8F, A 2
2 0|28 HYon X PTH %9 ¥ 0.92-2.3
pg/mLEX] 2T AR (10-65 pg/mL)of] ]3| 2 o] QL
Atk F 5ol 25 R4 Sk 7 furosemide ¥ 43
Ade A3 T S8 Ao, 4= dojA 23
ool A7 WS/l FEE o= Bl g5
gt Ho|itK(Table 1).

2 FE19] A= 704 A=A aLgollom, WY FA
83 Cr A= 4.6 mgdL2A o] FH|[5-9]9] Hlal &2
Holgloh, 84 & A, ERV-EY EF I8 2 &
WY pH -2 RAY FARE S Bgltk(Table 1). 12]at
ol FElet g AKIESS EYor, ol 8% A
AT 20| 7y, B-8okAof a3k Hlgkl D, 18 A%
< 5 2 v A 53 BRlo] 9l Ao R FPHch
A= WY & T Ags, LEoA| 5 FolshHA
g3 e 47)1s, A4 4 ol HA A=A, 7Y
T A G A7 AY &R o)A FHet AR A7
15 BgcKTable 1). Z22u A7) 21 5 &< #HFo]
WAt @ Fo] ZsstHA 4 & 28UR) AFEsHAT

20P61H 2 A= AEE5 S AR &l A
o] Z-H|El D E3AA, 2e|a 22 EAE BTt
BESHA 55 14EES, 984N, dAKE &28F
T reLEEeTto] WAk SEllolth 2t ZEAA AR
o] F7HEHA], FE FHNE SFEE ST DAY
A2 371 Aoz . weba 53] aggiriolA A
7 549 Zg 9 eI D ARIE Fo 320 75 A=,
W8 9 7|1A 4S5 AEalS A gl Al
3] wAsH= Ao SHEAYFTTTS AYstaL H|7H9 A
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