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HYPOMAGNESEMIA FOLLOWING CHEMOTHERAPY OF
DISSEMINATED TESTICULAR TUMORS

Shuichi Hipa, Kazuo Nismmura, Yasunori NisHIO,
Yusaku Oxapa, Kenichiro Oxapa and Osamu YosHIDA

From the Department of Urology, Faculty of Medicine, Kyoto University
(Director : Prof. O. Yoshida)

Sixteen patients with metastatic testicular cancer were treated with combination chemo-
therapy including cisplatin (CDDP) at 3- to 4-week intervals for two to five courses.

There was o sequential fall in serum magnesium with each course of therapy : 13 of the
16 patients (8!1%) became hypomagnesemic, and the median magnesium nadir was 1.67 mg/dl.
Serum magnesium nadir levels gradually decreased according to the cumulative CDDP dose.
Acute clinical effects of the hypomagnesemia were observed in 4 patients, 2 of them com-
plained of neuromuscular disturbance in the extremities, one of cardiac arrhythmia, and the
other of Raynaud’s phenomenon. The median time to the onset of hypomagnesemia was 67
days and the duration of hypomagnesemia was 24 days. The creatinine clearance (Cer) de-
creased gradually according to the cumulative CDDP dose, and the mean Cer declined from
87.2 ml/min before therapy to 55.8 ml/min. In 3 out of 16 patients, an irreversible decrease
to below 50 ml/min was seen after chemotherapy.

In patients with normal renal function treated by VAB-6 regimen, creatinine clearance
(Ccr) decreased transiently during each course of chemotherapy and returned to the pretreat-
ment level during the interval. The mean creatinine clearance declined from 90.7 ml/min
before therapy to 82.9 ml/min after three courses of induction chemotherapy. Urinary ex-
cretion of beta 2 microglobulin (82ZMG) increased transiently before Ccr began to decrease
during each course of chemotherapy. Serum potassium and calcium concentrations decreased
transiently probably due to urinary losses but there was no significant relationship between
hypopotassemia, hypocalcemia and hypomagnesemia.

In conclusion, serum magnesium concentrations decreased transiently after each course
of chemotherapy mainly due to renal magnesium wasting by renal tubular damage and
diuretics, and probably due to inadequate dietary intake. Also serum magnesium nadir levels
gradually decreased according to the cumulative CDDP dose probably due to chronic renal
tubular dysfunction. In our study, cyclic administration of CDDP (total dose more than
550 mg) induced dose-dependent renal tubular damage causing hypomagnesemia.

It could be hypothesized that renal tubular damage causing hypomagnesium induces
vasomotoric effects, which leads to the ischemic nephropathy, whereby the Cecr (GFR) de-
clined only after repeated doses of CDDP. The severity of hypomagnesium paralleled the
impairment of renal function. Therefore, it was suggested that serum magnesium concentra-
tions in cancer patients receiving CDDP should be carefully monitored, and the supple-
mentation of magnesium appcared to be bencficial with reduced renal tubular damage and
ischemic nephropathy.

Key words: Cisplatin, Hypomagnesium, VAB-6 regimen. Renal tubular damage



TR 325 BABEBCEREROKE Mg M5 53

&

BB T BB 0Ot MO L s b
THY, HLEALTOR cis-diamminedichloropla-
tinum (LIF CDDP (W3) TH%. Lil, AR
CAFIORWER L LT, By, Bek, BRE pik
& BB oMERD T LA BEETH
5. O3 HEBECOWTEL, AFOERHT-
Tk, OB TREEERATH Y, 16xoERIYE
HFRRREE LD, EREEHEETHS  ETE
RTHBD,

Fcbhle s AFOREHERC L3 BREL L 1
, ThicfEd b ZE2 bhb B~ 7% v v amiE (U
TE Mg fifE& M) OG0 LERA N,

Mg RKIERWT, SETHBEAES +vTho,
FBERSUSOMEIETF (co-factor) & LTAMNIEMRC
FELHEPRL LTS, Tihoby, BEstos
FIGRHRest L, EREEERLOTHD, 75
7 v v 38R (ATP) ofFhe 7 Tidiebew b o
THD. #-T, Mg RZE D TEERERIER
ELTRBETAZLIEEDOZ EThb.

BRECI T, BABEEOCERERC ST 5
BHofE~ 7 %> 7 4 (Mg) 0B {bE B0 HRS
EHBELoOBER L. T, {bEEEOETIc
T, Mg BIOMMOBEME (7)) 7 a(K), #1
v a (Ca)), &b <M 7mvsr w7 ) v (B
MG), 7v7FF=vesL75va (Cer) o
HTankibre, mE Mg oRBHLHEBIZOWTY
e L.

il

HeE L UFE

SHRFEGIT 198142108 X b 19874E 4 A ¥ Tz 4fhic
ABE LT BEHES I6EA AL TH % 1T -
fo.

SEEMO—EY, Table 1 iR L. WEEREL
LT PVB JER T EGNL 5 6, VAB 6 Fiky
Tolcb DI 8BITHY, PVBV FRER{Totc b @
L1 HITH 7. BEP BT Salvage {Lgffik s L
THifTEh, MR COBRBEOBRAEDHB L0 246
YEHZ T VAB 6 (LEFEEBERODHET LI b D
26, F4BIThH-T.

{e2EfiikrR o Mg & B L OBIEXY & 5 1o o,
Mg i mEEBE (K, Ca) ZH/EL, T
URMHRME 7 v 7F=v - 2v7 5 vR (Cer), M
¢k, Ret B microglobulin (82 MG) DRERFT -
7.

Table 1. patients profile

No. Name Age Histology Chemotherapy Prognosis

1. AN. 31 Em+S PVB X 4 26mos, died
2. N.H. 31 Em PVB x 4 19mos, died
3. HA 22 Em+T+Ch PVB x 4 15mos, died
4. S.H 49 Em+T+Ch PVB x 4 24mos, died
5. H.N 23 Ch+Em PVB x 4 17mos. died
6. MF. 28 Em+Ch VAB-6X 3 48mos, NED
7. HK. 28 S VAB-6x 3 47mos. NED
8 Y.H 29 Em+T VAB-6x 5 47mos. NED
9. HU. 26 Em+Ch+T+S VAB-6x5, BEPx3 39mos, NED
0. S8.0. 40 S VAB-6x 2 37mos. NED
1. T.H. 26 Em+T BEP Xx 2 37mos, NED
12. MK. 28 Em+T+Ch BEP x 3 29mos, NED
13. N.N. 17 Em+T+S§ VAB-6x 3 31mos, NED
14. MS. 22 Em VAB-6X 3, BEPX3 12mos. NED
15. MM 37 Em+T PVBV x 3 2mos, NED
16. T.K. 27 Em+T VAB-6x 3 1mos. NED

Em : embryonal carcinoma, T: teratoma,
Ch ! choriocarcinoma. §: seminoma

BEP : BLM. VP-16, CDDP

PVBV: CDDP, VBL, BLM, VP-16

M, R Mgixr) v - Fr—ik (A57762)
WO, KIEfEE (Hi2762), Call O-7 vy —n 7
FvAvavyvszy vk (AIL762), WwTFhi
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MEEME O IFWMEIZ Mg: 22~3.1 mg/dl, K:
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Table 2. Hypomagnasemia of patients recciving
CDDP chemotherapy
Mean sD Range
serum Mg nadir (mgAdl) 1.67 0.32 1.1-22
Cer nadir (ml/min) 56.8 12.2 28.3-76.2
Time to onset of hypomagnesemia 67.4 28.8 5—120
Duration of hypomagnesemia (day) 23.9 35.4 1-113
Cumulative CDDP dose ) 562.1 150.3 235 — 792
to onset of hypomagnesemia (mg)
Total CDDP dose given (mg) 673.1 235.0 235—- 1125
Total cycles given (No.) 3.4 0.85 2-5
(PVB: n=5 VAB-6: n=8, BEP: n=2, PVBV: n=1)
Normal range of Mg : 2.2~3.1mg d!
serum Magnesium Nadir Creatinine Clearance Nadir
mo/dl ol n e—e VAB-8 (n=8)
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P24 AT Ch - . E Mg MFEY & LIk E T
o CDDP & &F#NT 552 mg/body, LDk
LSEBOFEL 673 mg THY, WafT LI b3ERELTE
¥3.4ETH-TC.

bz CDDP #5 #iildo fmiF Mg & Cer o
BAEME (nadir) OB >WTHE Lz (Fig. 1).
¥ Mg OEfEIX CDDP o EERHMNT Bic
SOWETEETH D, BHSENERENL VET LT
TiEG CEEF 2, 15) CHBEEE O %6 GEGS,
9, 14) Tit, BHLME Mg fIfEXFRDT=. i,
Cer OR{E(ES CDDP 0SBV T OWTET
TAHEAYED, MEVHEETS EEL bR,

& Mg MFEDRRRIER E LT, EBe—Bit o
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{e2efge: (BEP HRED) @M LIcERATH - 7.

ERIE O E Mg OFB % X SIcFEMcim<5
1o, JRIBEIRFEENTEE Th -1 VABS EFD1L
FFEEP O ME Mg & Cer, K, Ca. [fifF « R
B: MG OETHRE Lic.

Fig. 2 & VAB6 #¥:83= — A [{lo Mg 51U
Cor 0B % /RT3, WRENO ME Mg {EoEENT
2.78+0.28 mg/dl, Cer ®Fhix 90.7+27.1 ml/min.
Th-t-. I Mg & CDDP #its— kBT
R L, &3 - ADKRENRP e IEEE D3 b0
D 2 — ABELIC ONREMEIME T T 5 HANTED S
nic. ndks, FREEESPOmE Mg OREMEDEE
13, ThEn, 1=2-—-xH 2.26+0.18 mg/dl, 2 =2 -
AF 2094018 mg/dl, 3 = — = H 1.91+0.36 mg/dl,
TH -7

—%, %= —AMo Cer REEOFHL, Fhz
R 85.1+17.1 ml/min., 81.9420.0 ml/min., 8224
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Fig. 3. Serum potassium and calcium through VAB-6 chemotherapy
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Fig. 6. Alterations in creatinine clearance, serum and urinary magnesium concentrations
through VAB-6 chemotherapy (in case T.K. and M.M.)

Table 3. Clinical Manifestations of acute
magnesium deficiency ‘

1) Central nérvous system
Confusion, Coma

2) Neuromuscular system
Tremor, Muscle weakness, Fasciculation
Tetany. Myoclonus., Focal or general seizure
3) Cardiovascular system
Arrhythmia(Ventricular tachycardia, fibrillation)
Digitalis intoxication
Cardiac asystole
Raynaud’s phenomenon
4) Digestive system

Anorexia, Malabsorption
" Diarrhea, Constipation

factor) & L TR ZEDTCERMNELETHD. HH
HEOSHRIGRHACH LT, FFeEELLOTH
b, 757y (ATP) ofREhc /e Tixied
Wb DThHB. f-T, Mg RZLZHDTEY:
BERERE LTRET 52 L BA0 L Ths.
‘Mg kEr Mg (BB X VRREhS EvwbhT
¥, bk Mg ORIUTAEFD Mg offasism &
o Mg iRRBcEA 3R Tw5. BEARCET B
BEMEgDRAFAZ VAR, BEALEBOREEDE
TIND A 51 = X ACAHEIF LT 5.
EMgMECFEREE LTIE, KELLHT5E, ER
BBy, EBCETHRINNE, STk, Bk

Table 4. Frequency of hypomagnesemia after
CDDP chemotherapy

No. (%) of Patients

Authors Cases Hypomagnesemic
Hayes 1979 16 15 (94%)
Shilsky 1982 29 22 (78%)
Ashraf 1983 57 41 (72%)
Buckley 1984 50 38 (76%)
Vogelzang 1985 30 26 (87%)

Hida & Yoshida 1987 16 13 (81%x)
BOBMERBHT D,

1 Mg fiff X 2 BBRERIME LT L HET
HHH, REFEMLSDE LT Table 3 @RLic. 4
B CIEEL L OIIRECERIL TV, —BEOFR
BROD-TcbD, T =—FFe&lcLicdn, ¥
BER2ELD EERLUIESITC VL 7 —BEoBRE LT
W BIEGITE AR LIS

REPRE & e LIDERATIE, EMg i X5 0~D
ERr XBb0EEZ bR, Tidbb, Mg OEE
W7efEfl, Ca 1 + vRECHRTBEAE N LCOE
W Xbic Mg 4% Nat-K*+ATPase 0&EAREIE
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LEZbMD.
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TEFLCwBZ & X b, CDDP #5EOKBHEK

18 19884

1o X B MR DN, 4 DFIR AN X % BHFIR
RABIC YT B Rk Mg D BROBE L E X bR DS
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L ERPF (effective renal plasma flow) #REL,
ERPF |323%ETF Lich, GFRIMET Lich i
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(ischemic nephrotoxicity) X B HD & LT 5.
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REDIer B2 X A XA BBERENTRBEIh BT
biE, coWwEdoRnEEEEORFELYEMT 5
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CDDP oRE#HF LY, UPNIRMAEH BEx
N, @R REEEEC X 5EMg X ) Bl
PMETL, Foicdic GFR (Cer) 2MET 35 L%

125]-sodiumiothalamate
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Table 1. patients profile

No. Name Age  Histology Chemotherapy Prognosis

1. AN 31 Em+S PVB % 4 26mos, died
2 NH 31 Em PVB X 4 19mos. died
3. HA 22 Em+T+Ch PVB x & 15mos, died
4. S.H. 49 Em+T+Ch PVB % 4 24mos, died
5 H.N 23 Ch+Em PYB x 4 17mos. died
6 MF. 28 Em+Ch VAB-6X 3 48mos, NED
7. HK. 28 S VAB-6x 3 47mos. NED
8 Y.H 28 Em3+7 VAB-6X 5 47mos, NED
8 HU 26 Em+Ch+T+5 VAB-Bx5 BEPx3 39mos. NED
0. 5.0 40 S VAB-6x 2 37mos. NED
1. T.H. 26 Em+T BEP x 2 37mos, NED
12 MK. 28 Em+T+Ch BEP x 3 29mos, NED
13. NN 17 Em+T+S VAB-6X 3 3tmos, NED
4. MS. 22 Em VAB-6X 3, BEPX3 12mos, NED
15, MM 37 Em+T PVBV x 3 2mos. NED
16. T.K. 27 Em+T VAB-6x 3 1mas. NED

Em : embryonsl carcinoma, T: teratoma,
Ch : choriocarcinoma. S seminoma

BEP : BLM. VP16, CODP

PVBY: CODP, VBL, BLM, VP-16

i, B Mgz ) oy - JSa—ik (30762
T, KWEME (H37762), Cail O-7 vy — A7
v vavsryy vk (AL762), Wihd
autoanalyzer THIFE L. M, BRFs7v7rs=v
T - 7 8 (B37762 autoanalyzer) i THIFE L,
3%, R B2 MG (3 Phadebas Bzmicrotest kit
# v RIA B CiE L.

MEEHRE O E#ER Mg: 22~3.1mg/d], K:
3.6~t.9 mEq/l, Ca: 8.2~98 mg/dl, TH%. Cer
RN 11T B FEHEL 83~107 ml/min TH Y, MHF
Bz MG % 0.5~2.0 pg/mi, Rb B2 MG BHlEENL 16
~518 pg/day TH5.

M Mg & Cor BILTIE, £flkds e Lic
75, Mg & Cer, 82 MG, K, Ca k OBH#R-DWT
it VAB 6 o 2x &g e Lic. SHREFH
EBILTH, RERBGOME Mg oBE & T-7.
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Table 2 R &FEFIDE Mg M DOX T Ldio.
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