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RENAL TUBULAR DAMAGE AND HYPOMAGNESEMIA
FOLLOWING CDDP COMBINATION CHEMOTHERAPY

Juichi Kawamura, Yoshihito Hicasuai, Yusaku Oxapa,
Asaki Soepa and Osamu YosHipa
From the Department of Urology, Faculty of Medicine, Kyoto University
(Director: Prof. O. Yoshida)

Studies on renal function were made on 5 patients with nonseminomatous testicular cancer
who received multiple drug chemotheraphy including GDDP.

Glomerular filtration rate (GFR) decreased transiently during each course of chemotherapy
and returned to the pretreatment level during the period of cessation of medication. In 2
out of 5 patients, however, an irreversible decrease. to below 50 ml/min was seen after 4
courses of chemotherapy. Urinary excretion of p: microglobulin (f: MG) increased tran-
siently before GFR began to decrease during cach course of chemotherapy. Urinary ex-
cretion of f: MG persisted at a high level in patients who showed a prominent decrease in
GFR. Serum magnesium levels gradually decreased. Particularly, after 4 courses of chemo-
therapy, hypomagnesemia was evident in 4 patients. One of them complained of neuromus-
cular disturbance in the four extremities. Urinary excretion of magnesium markedly increased
during the diuretic phase of the period of CDDP administration and the amount of
magnesium was less than 10 mEq/day without supplement of magnesium loss. However,
serum magnesium levels tended to be low in the case of lowered renal function even when
magnesium was supplied intravenously. Serum calcium levels decreased transiently but
there was no relationship between hypocalcemia and hypomagnecemia. Serum sodium, potas-
sium and parathyroid hormone levels remained normal through 4 courses of chemotherapy.

In conclusion, intermittent adminisitration of CDDP (in total dose more than 600 mg)
induced dose-dependent renal tubular damage, which caused a decrease in GFR, increase
in urinary excretion of f; MG and urinary leakage of magnesium. The severity of hypo-

magnesemia paralleled the impairment of renal function. Therefore, it is suggested that a
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subtle renal tubular dysfunction of patients receiving CDDP-treatment should be monitored

regularly.
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SR BB L CEHE %D cis-diamminedich-
loroplatinum (] ) (LAF CDDP X3 ) 1XZKHEE
R LT, BIThD IS F oA T,
Hie bEER E LR bR TEL. LrL, B
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Table 1.

r 7Y v (BMG) ORFHHEE»OEL, R
Sm O LFEED O £ < OEFC—BME 0 R ilaEE
&b, —HICRERAETFER (GFR) ol s
&SN BEEANEELFO» D & LR HE
L. &A%Y Tk CDDP %l & U250
VD VoA 5T, FEwI /7 —~<854 BE Efc
CDDP #RUHMKEREL, oAb B
BOZE L5, Hbw, &Mg FECREDHE
EmEE Lo THRET 5.

WIS I Hk

SERAEBL 19814210 ~ 198247 4 J§ % T 6 7 A
ERHe AR U TedEw § ) — < SEHEED 5 61 (GEF)
A.N.:

N.H.: Embryonal carcinoma,

Seminoma+ Embryonal carcinoma, fEf]
SEFI H. A.:

Teratocarcinoma + Embryonal carcinoma, ¥
S. H.: Teratocarcinoma-choriocarcinoma, FE{)
H. N.: Choriocarcinoma+Embryonal carcinoma)
T#H% (Table 1). #HHI122~495% (EIHIL 250
TH 5.

fbsgEgEo Lo 213 CDDP 20 mg/m2, iv. 5 H

Hypomagnesemia in 5 patients with non-seminomatous germ cell tumor

receiving CDDP chemotherapy (No. of chemotherapy course)

A.N. NH. H.A. S.H. H.N.
3I.M 3I1,M 22.M 49M 23.M
Creatinine Clearance, nadir 52.8 28.3 50.9 64.8 51.4
(Normal Range : 107-83) (m@/min) (v) (m-m) () (v) (n
Urinary Excretion of 4 ;Micro- 1883.2 29928.0 741.0 4726.8 15938.4
globulin, maximum (v) (v) (m) (1)
(Normal Range : 133-47) (ug/day)
Serum Magnesium, nadir 1.6 1.3 1.5 1.7 2.0
e (no/de) () (W) () ) (W)
Duration of Hypomagnesemia (day) 4 2 4 3 4
Cumurative Cisplatinum Dose to
Onset of Hypomagnesemia (mg) 640 600 609 600 720
Time to Onset of Hypomagnesemia
(day) 80 75 112 18 65
Total Chemotherapy Courses given
(No) 4 4 4 4 4
Magnesium Supplement (=) (H)~(=) (#) (+) (=)
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i, 3, bleomycin 30 mg/id, iv. 128, vinbla-
stine 0.2 mg/kg, iv. 2 AR, 3BEL | = —R&T
%, 4EOEE2—2 (Wb “Einhorn” oL
A) ThHBH. 7L, FEM S.H. ol = —ALMKE
R H.N. i3 vinblastine % vincristine &%
TH\ . CDDP #5f%cit, BHETHORD,
BRBR (VA b b=vHBH WY Y aTs)
E20%~ =t — &S CREBWEE B2y, R
&, »FY v a(Na), »Vva(K), Ca DFHE
REFHELTI0% NaCl, 725K, IrFa—n
XY BEEFEOH YL Q5. Lnl, Mg o
W,

F iz, ALFEREED, EF ORI LED, B
EOTEALIREE AR, #E 08 Bl MEc 7 5 5E 4
(N.H., H A, S.H.) iz OBRI vEd e Y —
WEx R In-T, I ey ~EBICEDz. ZORE
D7ehwt 10 mEq/700 ml o Mg 234 h Tk D,

1 HEE 1T 20~30mEq ARIKASZ &iC 5.

(LR O BT 1T 5 B RO B LA 2 B 1o
w, BAIELC, 15BEe4BmEEs vy 5= v
e 7075 vA (Cer), P bOEFD MG
ZEEL, MmE, RPEHE (Na, K, Ca, CL, Vv
B (P), Mg) r—pgibes it & T 2 [BIE
L7z,

7o, BIFRIR-Av e GPTH) A bsgfeibig
e 4 = = AETHRCEL .

M, RFrzvre=vity, 7 -4 (H12726),
autoanalyzer {2 CHIEEL, Ccr DOYUPIBITAHIEE
B3 83~107 ml/min TH 5.

M, KA B:MG % Phadebas S-microtest kit
VT RIA B CiEL, ME MG 121.10%
0.24 pg/ml, R MG PrlEvk 89.98:-42.85 ng/
day AEFRBEATOFHME (£8D) ThH5.

Na, K, Cl x&@: (H3r726) © T, Ca 11 O-
2RV LY o (HITEI26), P
Y vex) FF VBB —E (HIZ726) T, F
2t autoanalyzer I CHIE X hie. EHMEIIK :
3.6~4.8mEq/L, Ca: 85~10.5 mg/dl, P : 2.5~4.5
mg/dl (BRSDLREE) ThH5.

I, BPMgizs> oy e 70— (H3i1726)
T, autoanalyzer THIEL, MBFCBITBEEE
12 1.9~3.1 mgjdl TH%. R MgHpErAED
HERZTDL BB DT, Pind LA AR#H4H
g RBEXER L REBZC, 1 B Mg JHiE4 3
LY. JEBHEEIER C, Cor OIFE I ABREE20
Bl Gerel, REREAES/DNRESIIERL) ©ouvto

el (S D) 1165321980 mg/day Tk - 7.
iPTH (23:5F RIA kit wCQk PTH ZHE
L, IEFEfELO0.5 ng/ml LIFCchs.

B #

{r2EE 4 = — ARitg o Cer, B MG B,
i Mg, Ca, KOfEx 7w, b L, Fig. 1~3 if
iz,

Cor I D WCTREEA L &, = - APET TS
D, DED—-AE TOREMHICTTCRS b0l d,
TETEC, BBRROBENEHRETDH, 4 2R
BT, 56l 2 BURIER OXG LT OEMEE R LI
e LT, B 92.8::10.7 ml/min 755 4 =2 — A
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Fig. 1. Creatinine clearance through 4 courses

of CDDP chemotherapy in 5 patients
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Fig. 2. Urinary excretion of S:microglobulin
through 4 courses of CDDP chemo-

therapy in 5 patients
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serum Mg (mg/dl)
401 g i & e

3.0

2.01

1.0

serum
14

Normal Range

T#65.5+19.3 ml/min w{EF L7

BMG BE-EIRA 2 —ROKRTRICH L, K3E
WA UCIEEEC AN 5 4 2 — v IEIN TS
B8, = —REERS O THRLEIIEnOERN %
EoTwb., K HEEM N.H. 381 =—xLE,
B:MG B #mo—®%E i, Fig. 1 o Cer
BT —FBEEEL L - TV 5.

I Mg vt 2 — AR ERLICONWTETL,
BN = —AETHBINMEMg EF B> X 5105,
5 GO EENE, BiE 2484011 mg/dl, 4 =—X
BT, 1.8440.27 mg/dl Th - o ) EIDOFES N.H.
TiY, o &R Mg IEQEEER T, Va2 —AK
T#, —i 1.3 mg/dl OREEZTEL .

ME Ca, RfEC>WTiE, {LaEfiikd, ISER
HEROEERLE. 4= —ARTH, 206KE
Ca fUEX D2, 05 1 flciimiE Mg Ed
1.5 mg/dl DE@ERR LK. @00 | Flk S AER
N.H. Ch-7cdt, Mg Mg [EXIEE TFRIEERE S T
fo. Tods, RREGIC, iy Mg 2% 1.8 mg/dl oR{LE
250 LIcBF o MifE Ca HITIER TH - 7o

iPTH ko h b SEERIT, {LFAEEBRE, 4=

Mg suppltement

[nassnmessnin] TCIIT LT

Fig. 3. Serum magnesium, calcium and potas-
sium concentrations through 4 courses
of CDDP chemotherapy in 5 patients
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“Normal Range of Mg

Alterations in creatinine clearance, serum and urinary magnesium concentrations

through 4 courses of CDDP chemotherapy in case N.H.. () indicates urinary

excretion of 8 microglobulin

—ART BB T, WIhIE R Ttho- (AE
0.29+0.07 ng/ml, 7% 0.294-0.08 ng/ml).

Fig. 4 (3K Mg MAEDE Lo - fofiER N H. Off
RiEEO—ME R T, Cor X, I = — X CEIKIE
TL, RE3Oml/min KETFHRD, Nz2—AKT
B, PLEIELTC S, Va2 —RRTHSIRD 40
ml/min iz > T\5. fEMg Vil — A%E

RHZEETL, [ =—-2ARTHRIIMgHiGOHE
T hd, —BLTCERTRETEhoTWn5.
i, W=—2A#TH Mg rnbbd, 1m
UL BB EL, 92800 > TEETR
RoTw5. ( DADRE MG {HiZ=—A%E

TERHML, BN = — A THI0,0005E < DR
fBERL, ChiZB|E- o3 T Mg IX5EM[ 1. 3
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ZETT k. Rf Mg {Eixg=—=F, CDDP #
ERigOXBEWKE X5 FRPC—K LT, EED 2
~ 350 Mg BRlt B bhie. £ LT Mgfliigs
Bitblahocgl, = -2 T Mg filgco &
3T 10 mg/day BUF D & TA7n s Mg Bt
BEZRL T, Mg offfashfl, V=—2§K
THIZE Mg RIELXR S Ieh e

AEAOBEERE LT, 7& = —RELRDIK
ofeds, B, Ve —A%Th, HEOBRIE B
oy e vER TR,

Table 1 B0 Z L, Cor ORI (nadir),
B:MG FEABHIE, M Mg ORMEME, ¥/, EMg
MEOHEST% ¥ co CDDP o 5HE, Bks
Bxr oz, { IRCTh S OER R I b2EE
Da—ABENRLTHS. Cer OETIEL-T,
B-MG BEHEMANE T E v, Cor OREI 7R
& MG Hef-E o R n s REE—FR LT
L. TR 1 AEERE, B0, V=2 —-ALAbhTw
5. BRROEADHE L NIFEOEOFEHE (S D)
1% Cer 49.6+13.2ml/min, $,MG HEjE 7775.7+
12473.7 pg/day TH otz WoEFH, [ME Mg Ok
EfiL, Mg ORI OBFECH L LTEN = - A
HEL (1 1.62+0.26 mg/dl), %o MEEL,
—ilk L%, o Mg fififtt CDDP ofb5E
#3600 mg (EHy632.0£52.1l mg) & 2T, (LR
BEIE%65 H (FH82.04:17.7H) Ll bbb T
W35,

& BMG ER N H. ke, Va—A%
TH;, Cor OET &dkic 6.9 pg/ml ~ & HIINE Atz

2, B OEG CIRIEFREA coElc & EF ok,

¥f, Mg, Ca, K LIStOBEMBECDVTUL, [L3E
Bt & QI B » 7B iR e <, EF v
fehie,

Z 5

FEE, TOR, BEEEREPC SR DR B B
s, M7 L7 =V kb e EEEEE T &
Rt Al f2MG oI L h bz, ¥, R
MG DB B, £ < OREAT—EM L
5, REVEEEOFELEN S ML B2 ERHE L.
4@, CDDP o#r&48, —@fkic Cer (GFR) o
ET RS, &2 — ADKRERMICEEED mE A
LR BEBROELIRE . LaL, &0 GFR
DETIZ 2 —A%ES Z LICRAHETL, 42 -2
BRTHR, SECEadaZibeT oL bnd
RS B bhic. FMERAORS MG HEiE

B L e, chbofEE 2 — 3B Yk
B0 ChR&Nhi: CDDP X s BEEoEEY X
{FELLTWE X5 Bbh5.

bodd, ZOBFEEZIL CDDP #iFciticl,
ErOt BEFCHRL EL L EN D
Fleming » (19802 CDDP % &E7als, <
OhDILEEEROEARE VY AR X - Th, D
LOREFIC—BEOCRE fMG OB INA RD,
T TN i A B OISR Y 1 T IhERIE
ErOBEREIMOBREN G ERME L TWA, X
bic, BRI BOBELBEINS
~_NETHA. CDDP L7372 7)av, FREHE
ORI X b BMRMEEENDERIINB Z &N
ERIP S, BRSSOV THIRINTHS. B
BHTh, coRcI{EEL, OB L b
5 SR R U OB L < v b BBk o
BICFUEFIE S & L@ LTnW5BDS, T, FoE
WEALHFET 5 Z &%,

&, CDDP 12 X % (& Mg IfUfE DRG0 R
INDH X5y, TDELIHME Ca MERX /- T,
FE = JERE D - TREL TS, HBREITIS5 B
F4flic, = —2%E5 Z LMl Mg vRADET
TRD, 47 -ARTHC, REEYEHEL LS.
Z it Mg OfifECIiBIR7e< k= b, GFR o
L BMG HEEREINC S 55 A NRETEHE h
TS Ebha, Thbb, &Mg MFEORKEIL
BNz -2 THE VS, RMEEEDOSER LR
B -Twd, ok zid, MiiE Mg 2 1.3 mg/dl ©
ETT D, BUWE Mg MUE EROFE B biv 7E 4
N. H. ¥, fESE BT, GFR offd - MG
BB OBMAE L, KMEEZEOH W EinEL
Bz, ¥7z, Mg A d b 53, Mg Mg v
~ADEBFTD ST, EFE TR CEBHEE LE
ELTe. 5, BHEREET 047 WEES] H. N, T3,
Mg FHER IV 2 57, K Mg MfEZD 72D 7
ooz,

ZhboZ Enb, EMgliEoKEE, CDDP
MBI s 2 in 5 RERKIC X 5 R/MEE O
L, = —AFHRDS LI THERA (5w 7
RA) XA mHARREC L5, —ERR R Mg s
LI DD TR, CDDP i X 5 18R sks
= ARHET 5 Mg 324 (renal tubular wasting) &
IrborELLRS.

XT, £ERK, F 7w v C0 Mg BRI AH S~
v v BT GERE) Cinsh, ERRMECTOR
Wb Th D E IR T VA0, AREFEYF
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31z Mg D 10~20% IEAL IR ©, 60~T5% 15~V
v EITHT, B0 AEMREE O LRI R, R
~IZL fractional excretion & LT 5 ~10% DHit%
BB, \alE 5, CDDP pRESEMRALTITALIRME O
pars recta T, FHIERCEWEZATHSD. L
T, MgsEkokz h e LT, EMLREET
OBRNEENE Mg 2SRRI~V VHMIEMIRE
AL N T EOEER, AL Ehich ol Mg 28
B Rt s hi-on, H5HE, e T CDDP
DIBHERER S OKE, KRG OBRERLA~v vk
TR MO B LA EEL D& ROD, *7 0
v e L= TH CDDP il MghoREBILH
50 EDHELMITRRV.

T, {&Mg MEDCKARZEAL C, & Ca [FEDH
piEy Hhn. Lyman 5 (1980 )00 CLL,
& Ca MFENEH F o3 WTE Mg ImEEMSHBLL,
Mg V<A DOEIFE X D{E Ca ffEDHEL T 5.
Lanl, HEBHTIEMg LA DETFTREFTLT Ca
VUL DE TR A Dok o7z, AR, & CafREET
x PTH ofSWRMEEIRS D, &MgRESEHE
LTw5 &, PTH ik L CRKIGH® I e~ b,
PTH o0& WaME TS 35L& bbb T b,
Moloney & (1982)® 14 #Ip L (CDDP
114 % ¥, methotrexate NEFEEDOERE L VHRT
W5) £k AHEMg, € Calfifii, 7% =—HFhk%k
TREFATHEL, PTH ZUERELT Ch - iil
~NTuwb, Larl, Lyman 5 (1980)%1% PTH .
VARMIIERETH o BB L, HRHAITL,
Mg Mg Vv EBEfRIeK, IEFHENTH .

Mg HED R A+ A X Y ARIE, $D&ABNRE
BEBELTCHWE LT, <7 sd Ca Ik,
=, BECRT D Mg BEAREFT AR LE VD
BXIAHETHH. Lrl, & Ca MIEZXFE-7E
Mg MBI 15 NG WERIEORE, < Lic Cafigh
R E VOB DOWTITEBRO B L L 2 ATHS.

¥ & 0B

CDDP &l & LSHIRSEREEE ST v
53k 3 2 —~EHEE 5 EME RS L ¢, CDDP
2 X B gt BEER R L.

1. Cer MR EOz — AL, —@HECETL,
R @EE TS L5 2% — v &L DR LS,
42— ARTH, 2EMACITIETERE S Bbh 3,
EHDOL AT OET A b R MG (1=
— ATk, Cor DIETHEIL - T, —@i PR
AR BRI, Cer OETF OMGEERNG £ BiEA

5% 19834

Fe L7,

2. MfiFEMg LR SEAE b2 —ARBS T
EFFRILBERTR RLE D, Cer OETE
MG FeftsginozE LW ESNIE E1E Mg UiE O
Ui, R Mg gz CDDP #5K0FIR
-1 T, EED2~3fHc#inl, Mg #ifant
&, 10 mEg/day AT O &H® TEME L 7n - .
Ebic, BEEOBRENELKOhT, Mg #icd
D3 b, KT Liclfitdr Mg 1 -~0r o B VR
DIBAD o T

3. M1y Ca v~ b B RT3 bavia s, M
EMg v~ EOBIRIT s ot e, M1fE Mg v
SN DIEFOERN 4 2 —RETH, iPTH RIE#ET
Bt

4. LlEoztind, CDDP oRERESC L, A
BRFCIR B B E5% bh, GFR ol k
B-MG BRI AT LT, & Mg IFELR S e,
LasL, BEEOBRWHE, Mg oRFHHER DK/
b bT, ¥, Mg a7 Th, EMg i
FEXRZ Dim I sicBbitie. il Na, K, Ca
v ffEERc i, CDDP #ERw chboEmE
WOERENUETH - Tz,
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