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A case of acute kidney injury related to intravenous zoledronic acid in a patient with multiple myeloma
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SEGNE 37 %, Bk, %R BT (multiple myeloma : MM), Bence Jones (BJ) A 284, Durie and Salmon (D & S)
53 JEIIA, International staging system for multiple myeloma (ISS) 734 stage Il & 2, VAD k% 2 a— Aiif74,
TREME L READBAZRD T, 208K, BIHAICH L EAF AR R— 8K (BP #l) TH % zoledronic acid
(ZA, VT AZ®, I VT 4 27 7 —2th) 2 RERIRES L 7o, BP AfEANIHIRIO A TH > 7, $h58, Fc
W LIEATa A FYEEERE (NSAIDs) & cefepime (CFPM) % fliff], #H & b JREDZBUALT, 4 HE, BUN 39.9
mg/dL, Cr 7.3 mg/dL & T2 2B A4 % 560 U IMIBGENT 2 8 & U7z, 4 SRR IC B BB 2 T L, cast neph-
ropathy (CN) ¥ & OVZAMEIRHIEBAE &£ 2T L 7o, BRI o FIA AT Z L &Il LHEREBTE A & L 7, Ak
EARTEIE 7 A AR, EEREMIELEN 2 R D 7,

MM HEHED ZA YIRS 2 2B L L 2 2B RS0 % {, KBTI AFI2E | flHO®ETH 5, K
FEIRS RS 22 A D B 5 MM ICKT L BP AORHIRE G- 2 #HEEL TR D, 58, RSk
WEARORERMBSFIS N, KB ZE 2 AW T %,

We report the first case of acute kidney injury related to intravenous zoledronic acid (ZA)in a patient with
multiple myeloma in Japan.

A 37-year-old male was diagnosed as having multiple myeloma (MM) of the Bence Jones lambda type. He
showed a good response to two courses of vincristine, adriamycin and dexamethasone (VAD) therapy, and
remarkable reduction was seen in plasma cells in bone marrow from 38.4 % to 6.8 % and 24-hour urine protein
from 18.5 g/dL to 2.8 g/dL. At that time, serum Cr (s-Cr) of 0.7 mg/dL and calcium of 9.3 mg/dL were in the
normal range. ZA was administered intravenously at the dose of 4 mg for the first time. Subsequently, he devel-
oped a fever of up to 39.4°C and used NSAIDs and cefepime. Four days later, s-Cr increasd rapidly to 7.3 mg/
dL and he received hemodialysis (HD) therapy. Four weeks later, renal biopsy was performed and demonstrated
cast nephropathy (CN) and acute tubular necrosis. Seven months later, renal function had improved. ZA may be
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an identifiable precipitating factor of CN. We recommend that ZA should be used with caution, especially hypo-
volemia and NSAIDs, in patients with MM and renal insufficiency.
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WK IC 9 TIZ 20 RED SED 2 W id IR A2z &
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PRIRIILAE, WEAGE, A, JERPMERE, 7 VA 7a 7Y
VIMIAE, cast nephropathy (CN), light chain deposition disease,
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Table 1. Laboratory findings at admission

Urinalysis Blood chemistry Serological test
S.G. 1,021 AST 34 U/L IgG 291 mg/dL
pH 7.0 ALT 51 U/L IgA 11 mg/dL
Protein @2+) LDH 185 U/L IgM <5mg/dL
Occult blood (=) ALP 169 U/L Fe 103 ug/dL
Glucose (=) r-GTP 29 U/L UIBC 186 ug/dL
RBC 1~4/HPF T-Bil 0.6 mg/dL Ferritin 212 ng/mL
Glass casts all/HPF TP 6.3 g/dL BMG 4,243 ug/mL[1,120~1,660]
Alb 4.8 g/dL IL2R 337 U/mL[200~530]
U-protein 18.3 g/day BUN 12.2 mg/dL
24hCcr 90.1 mL/min Cr 0.7 mg/dL  Serum immunoelectrophoresis
UA 8.5mg/dL Bence-Jones A type
Blood cell count Na 143 mEq/L
WBC 3,800/uL K 4.3mEg/L Bone marrow aspiration
RBC 343 x10*/uL Cl 105 mEq/L Hypocellular BM
Hb 10.6 g/dL Ca 9.3 mg/dL (peripheral blood contamination)
Ht 32.0% CK 311 U/L NCC 1.69%10*/uL M/E = 1.31
Plt 12.0x 10%/uL CRP <0.04 mg/dL Plasma cell 38.4 % (mature type)

Coagulation time
PT 12.9 sec
APTT 23.6 sec

Serum protein electrophoresis

Alb 71.4 %
at-gl 3.3%
a2-g| 7.7%
B-gl 11.2 %

r-al 6.4 %

Meg 30/uL




NS b 12 4 559

rot ) S0F

51 B2 LIk 5 T 18 114 1272 22

[o]pdbdDdEpd pd

Friodronc aod | Hamesmpme ] ([ [

amg HENDS
i BR Disc
i i- +h-r9-
Plazma b B ? Fig. 1. Clinical course of the patient

call (%) 38.4 6.8 6.0 12 0 VAD : vincristine 0.4 mg/day for 4
days, adriamycin 10 mg/m?/day for 4
| [ 914 days and dexamethasone 40 mg/day

183 B.E 2.8

BUREE © 2008 4 4 H/csUAARIERE 2 HiE L, LIRZ2
%, %M EHEIE (multiple myeloma : MM) D 5 AN H 1
TS5 H 1 HY4BRIENELARE (AR © Table 1), SHZE4S
DEFMEEVEZAL, BHELER R s (38 %), I
Fh PRAPSQIE TR XK E) C Bence Jones (B)) & B, Al
(Hb 10.6 g/dL), y 7’0 7'V & T (IgG 291 mg/dL, IgA 11
mg/dL, IgM<5 mg/dL), Ifili&% Alb 4.8 ¢/dL, B,MG L5 (IfiL
fh 4,243 pg/mL, R 17,754 pg/mL), FREH 183¢/H%
A7z, MM Ca 9.3 mg/dL, i Cr 0.7 mg/dL TH > 7=,
MM, BJA % Durie and Salmon (D & S) Z7#i 1A, Interna-
tional staging system for multiple myeloma (ISS) 774 stage I
& Wi, VAD (vincristine 0.4 mg/H 4 HH, adriamycin 10
mg/m?/H 4 HIH, dexamethasone 40 mg/H 4 HI[H) L%
2 a—AEfT L7, WHEMNEEIE 38.4 %55 6.8 %, IR
EIZ 182g/H» 5 28g/H~E 85 %A L, MRI T/
£ UE A R 0 2 W Ze i N &2 5 6
Working Group @ criteria C Stable disease (SD) & Ji§#4 o a
YhR= VSO EDOH o, RElBRERGET, EREE T
Bl o BRI L 7 H 1 H ZA 4 mg % A BlA3G
K 100 mL (2R L 1 IR U RERIRIE G- L 72, 2 D14,
39.4°COFEDIH D, loxoprofen 60 mg % 1 H 1 [A], 2 HFH,
cefepime (CFPM)1 g % 1 H 2 0], 2 HE#& 5 L7, 3 H#
ICHRRENL 72, ZA #5383 H X 0 REME T 25, 2 Hi
BUN 16.9 mg/dL, Cr 1.9 mg/dL, 3 Elﬁé BUN 33.6 mg/dL,
Cr5.1mg/dL &, AMEBEARLDMET L ZR%2 R0 4BHEN

International Myeloma

DBS 12 4.7 24 30 14020404

for 4 days, serum Cr : serum creatini-
ne, U-protein:urinary protein,
NSAIDs : non-steroidal anti-inflamma-
tory drugs, RBx :renal biopsy, D :
dexamethasone 40 mg/day for 4
days, D/B : dexamethasone 40 mg/
day for 4 days and bortezomib 1.0~
1.3 mg/m?/day for 4 days

Serum Cr |:I:g-'~:lL|

=

Table 2. Laboratory findings at presentation

Blood cell count Blood chemistry

WBC  4,000/uL AST 21U/L BUN 33.6 mg/dL
RBC 328x10*/uL ALT 20U/L Cr 5.1 mg/dL
Hb 9.9g/dL LDH  241U/L UA  9.6mg/dL
Ht 30.3 % ALP 162U/L Na 134 mEg/L
Plt 14.4%x10%/uL r-GTP 25U/L K 4.8 mEqg/L
T-Bil 0.7mg/dL ClI 100 mEqg/L

24hCer 2.0 mL/min CRP 2.0mg/dL Ca  6.9mg/dL
FENa 1.7 % IP 3.3 mg/dL

& o7 (Bl 2 Fig. 1),

B OE: JE 165cm, fAH 52kg, I 106/62 mmHg,
R4 86/min (B%), {4k 36.8°C, EalkisW, WiEdHH, Atk
SHYR IR R i, JRIEAR L, Lo Ty =—% L, O
B, RORREK, AMIETHD,

Z Oft, REFR (Table 2) : CTR 46 %, T 2 —CljiEfif
KETREIRES, WAERE 11 mm, WA 8 mm # 32 7-,
FEna |3 1.7 % T®H > 72, Ca 6.9 mg/dL EAKA N 7 AIfIIE
RO TDLEXBE I Do 7, il cAEMAeEK
2,000 mL £1if L 500 mL DHEIR 2137253, 4 H#% BUN 39.6
mg/dL, Cr 7.3 mg/dL & BFLTE D, MEZENT Z5ith L
T2o ZA T X BAEA VS 7 I UE 13000 5 X L SRR R B
724, 10 H#s % i Tt (Ca 5.1 mg/dL) (29 2 8 CIE# AL
L7, 2MERASTHERIRE T 3R/ 0.85 ¢/H £ TR,

SEMIIEE 6 % TH D, MM DIREIRZHERFTE Tk
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stain, X 400)

d : HE, X400

Fig. 2. Pathologic findings of the renal biopsy

specimen

a ! Light microscopic findings showed abundant,

large and pale tubular casts. An interstitial
inflammatory reaction was seen. (PAS
stain, X 100)

b : PAS stain, X200
¢ A high power view illustrates extensive tubu-

lar damage including epithelial simplification,
loss of brush border, enlarged hyperchro-
matic nuclei and nucleoli without tubulitis.
There is focal desquamation of apoptotic
tubular epithelial cells into the lumen. (PAS

e ! Immunofluorescence staining for lambda light chain was strongly positive in tubular casts and

negative in the glomerulus. (X 400)

AMREMEDVRIR S 117z, BRI R 1,000~1,500 mL/
HEMBE L 7253, 48O 24 hCer 1% 22 mL/%7/1.48 m* &
KETH Y, AMEEALORKKEED 7z DR INE LM%
MiAT L 7z,

BEWRA R (Fig. 2) @ B CEMIRMERENIC S E DM
I D D, % o R I RAERIIREE & IR Z 72O
Too X BT, IR (Rl e, R A bivE,
TR P =Y R L Vo AR BIGDNEE L T,

F7RERMIIIZIZIER TH o 7o, HOBPUARIE TR P
Wiz A # o M2 RS 72, BLEX D, cast nephropathy
(CN) & & VA VEIRANVEEIE (ATN) &MWL 72,

ERPRZME : MM OFEEICBI L T, TREMIEOBMIL 2
Do 7o 4 JABE X D IREAD DT IHEm & 22 0,
JEB B DN 2 F6A L 72, FRETERE & MLERPT Hs & E Tk
I (X PRIEE &Rl L, 72, JEOPE R O RS A ISR 22 ke 3

CHERFIMIBGENT AT L 72, 2 D8, 1 HIRE X 900~
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Table 3. Renal failure in patients with multiple myeloma treated by zoledronic acid

Number of Onset of Serum creatinine (mg/dL) Follow-up
patients reaction baseline maximum recovery period
Chang,et al® 48 1~242 days 0.6~5.2 2.0~14.0 1.1~25 1~51 months
(56) (1.4) (6.5) (2.7) (20)
Markowitz,et al® 5 3~4 months 1.0~1.9 2.0~5.5 1.6~3.0 1~4 months
(4.8) (1.4) (3.3) (2.2) (3.4)
Munier,et al'® 2 2 day 0.8 1.6 ND 2 days
20 days 3.9 7.0 ND 20 months
Henley,et al’™ 1 5 months 0.7 4.3 1.9 2 weeks
Jones,et al'® 1 2 months 1.5 4.3 2.3 3 months
This case 1 2 days 0.8 10.3 HD 7 months

(mean), HD : hemodialysis, ND : not described

1,500 mL, 24 hCer & 3.3mL/ %5 /1.48 m* & £ THER L
7. MM 18313 dexamethasone % 1.0y & L 7 bortezomib® ff
24T, 11 HPanci, TR & ik B- &S
MR LIRS 2572, 12 A FAICERE, JREBARE A~
BAT L 7o, AMEEAREFIE 5 H A% GRBERT), Cer 6.2 mL/
53/1.48 m?, JRFEZ V7 7 v A (Kra)7.5mL/43, 7 5 H%BL
£ Cer 10.0 mL/43/1.48 m?, Kru 9.7 mL/43 & B BEEE ] £ 1
)% R 7z, BUE, BHTHENLZ BEThTdh 2,

z =

AFTIE ZA PIRMEH 2 2L L L7 MM BF o kg
RED DI IIAFIHE 1 HIHTH 5.,

ZA 1T & 2 EEE I 2l R G THRE I N, 75 %DIER] T
RO E AR R R — EF](BP Al) > ZA S
BrET29L 303, £, &g, & BReRH
DEANCER L T, & GRRIER PR % £ O e
LEngd, Ao L, BRI 1R E HaT
Hotllbhrb o, FHEBIET, WIRIHHERZIC A
AR EL LI TH B,

BP #lic & 2 B FEE 22T, pamidronate Tl ATN @
(E D BUIRRBRIRBE(LAE (FGS), AV 1 48 o R LAk T
E5, 2 LT, %780 —YIEWERE, Fanconi AEfEAE DRI
W3 258, 77, ZA ZIRAIE IO Nat-K ' -ATPase
B2, ATN 2SRRI & S5, Lo L &ahs o Al CN
A3 Tho7, MM THEINE/ 7u—F )L L #H
FZEEE A U GEMRHE IS A IS 15 25,
EPRE AR SN LRI ISR LT cast 2O L
CN 23FERET 2, ABITIX, ZA 1T & 2 UE07 RN e o
2k, €/ 70— )L L #HPUIRTET, HARE A~

WERA U 7258 CN OfLRE AT "ASTARI 722 > 7 v] AR DS
g3 N7, ON K, S, &H %\ i3 NSAIDs, &5
A, Vi, FIRMER & OEHREEADFERI T L %5
20 FERRICEETH ), FIRBRERKET 2 SN
TWw3 11)0

ZA R EBE D 20~55 %IZ 2~4 HTHREBHT 3 384
RGBS 3% b, KENZE TS RERS X D BB
L, Z2UCK L NSAIDs & CFPM % ffif L 7z, LB A4
DFEK & LT, NSAIDs, CFPM, F8E& DK, ZA 12X 5
BHEEOTREED D 2, Lo L, AflDEE1E NSAIDs 1%
EHIZHIE, FEEOBAIZEIRIC X D B2 IcdGE L <
W5, F7o, EEER L A 72D TlE CFPM 12 & % 2%
AeOHE R, ZA SO T e ORI A HIch
72D BEERE I L 2 2 WEKTH 2 WREME IR &b
niz,

CN O cast At SN IRIIE P OICBIZE SN 523, BE
BEOREIDEMIRME DS A =P b RE(EET LS
210 KBiE MM DIEES E MK LT CN 23805 L, mlExR
BARICERELTWS, ZORKE LT, AFlx ZA
Ef LD BMEEARZRIELTLE I L5, ZA DB HE
YD IHEVEDSE 2 & 7z, Pfisher 52135 v % 72 HF
78T, ZA 5 1 HBIC I U 4 HRICENIRINGE (P1, P2
k7 A M) BEEPRCHBE L2 E®E L Tw3, MAT,
ZA E RO B PRI, #£%EE478 BP AlTH % arendronate
(MM DEIRZIH U CTUEAKTR) T, HREIRE 5510
L BANDORAERMBIENERINTE D, Pfister'™ 13
ZA DFFRN IS 150~200 HTH -7 L LT3,

oD LBAREHE D, AHITlE, ZAITKH
FEMEITINZ CN O EME DS 25 B R E e o T 2R & 4
INnt,



562 Zoledronic acid 5% 0 2 RA 4

BEERN 72 MM DREFH 12D W TE— RV BE ko
BEWFEARIZ 1~13 %TH 205, Wil Cr=2 mg/dL O
BEsE % R o ZAERIE 20~40%"41Y, 2D 5 b 35%~
24% N FBITITHAT L 72 L SN T3, —7, Chang
5% ZA D & 2 BARBHEOBITEARIZ 38 % &
WMELTED, ZA THE 2 WEA2EE &K LET
BARESZ 5, ZA 1T X 2 BREOFIERH IOV Tk
(Table 3)®151718) " Chang &% %> Munier & '® 1334 5
B DFIE R, Markowitz & * (3 BEKIAN D 3R FERERI %
WEL T3, ERBEERNEICBEL i, FBHRhIRED
BARZELTw5, Aplld zA #5585 D EBICH7D
BIAED R L, FIE 5 2 AR X b 5k I B m
Mz R, TNoWEEHEROBZRE WS EEbNS,

MM TRIEIFAhFCEREEZELZLPT VI L
25, CN O Ao, ZA BFEKFEHE 2D 5 3
TR H 5, £, ZA OIEAISIGEIZ X 2 NSAIDs
fEHIE MM CREBARFEROATREIEDL D D IR ALE
Th s, WKL, ZA BEGREEBIZ»r»HS T2 LT
TRARFSIE O B R E HBLP, BB A2 2 EIcEET
LD B E bz,

#® &

MM H#I1C ZA PRl 5 % 2 L LS EakErasz
FEhE, MERRENTEA % 31 L 7EH % #BR L 72, BT ON
BLOWAIN E2ZB L7, MM BEICRT 3 ZA #5135
T ER QI T AR S 2 - O FEEBLETH 5,

B
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