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Effect of Fosfomycin on Cisplatin

Nephrotoxicity and its Pharmacokinetics
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Table 1. Characteristics of studied patients.

Measurement of NAG Measurement of Pt
No Age Sex Ht Wt Hist. Tx 1st 2nd 3rd Ist 2nd 3rd
1 68 F 149 49 Sm PAE + + + + + +
2 45 F 148 43 Ad MVPX + + + + + +
3 57 F 152 50 Ad MVPX + + + + + +
4 78 M 161 56 Sm PAE NE + + + + +
5 76 F 147 35 Sq MVP + + ND + + ND
6 53 F 158 59 Ad MVPX NE + + + + +
7 72 M 165 60 Ad MVPX NE + + + + +
8 66 F 155 52 Ad MVP + + + + NE NE
9 50 F 151 53 Ad MVPX + + ND + NE ND
10 51 M 164 74 Sm PAE + + NE ND ND ND
11 73 F 140 40 Sm PAE + + + ND ND ND
12 62 M 162 52 Sm PAE + + + ND ND ND
13 72 M 165 52 Sm PAE NE + + ND ND ND

Ht : height(cm), Wt . weight(kg), Tx : therapy, Ad : adenocarcinoma,
Sm : small cell carcinoma, Sq : squamous cell carcinoma, NE : not evaluable, ND ! not done
P : cisplatin, A : adriamycin, M : mitomycin C, V : vindesine, X : methotrexate,

E : etoposide, Pt : platinum

xR & Fik(Table 1)

x$5R 1, CDDP % & b2Esdk 2 AT L 72 R
FMERMERZELBITH 5. BHSH, 2o 84,
FERDOHFIAE (366 (46~78F) TH 5. TC
DIEFNIeEREREI O ME 7 v T F =2,
BUN, 24Kl 7 v 7F =2 7 ) T 7 > ZI3IEH
TH -7,

L, WIN L CDDP 80mg/m2% &i1r %%
PR ZFAI S LT 48 2 & ifT L 72,
L2 B ET H 12 2000ml, 24 H123000mlLL
LEATv>, CODPi2#y 1 R ¢ L 7z, AR
FleLT7at~<A FEEEL 7 FOMIZbLF
PEEETHIC 1 E2g 1 H2MET, BHIZ1ME2
g 1B3ET, 2HE»S4HBHHFEFT1MEH2g
1H2EITCHEESFEL7:. CDDP(z1EH & 2
| HAHODFOMD# 5 nficik 5 L 72, FOMD#
SdfbH¥EEN 1 72— B & 3 7— B2 T\,
27— NWHICIEEBEL -7z, #Hik#FlE LT
TR AGV L AL H L 1 HE 72
24mg, 16mg, 8mg, 4mg& 4 R SEERTL
2. Fi2, #7775 I rEToAYo R
FIEERE L 72,

CDDP fil. A i E ol %8 7 72 %> 12 CDDP 5.7

E1%, 1 RefEITE, 2 Refif, 4 RpRI1E, 240 1%,
48K #2IC#R 1L L 72, #platinum (total pt)
BISEIC M % v, FEEEREE P (free pt)
DRI MEEL > ) 7)) —TRNMEE L
TR BB E VT, BEFReE clllE L 7z,

BIRMEEEDIEIZ & L T N-acetyl-g-D-
glucosaminidase (NAG) 245 [ R & FE it &
# CDDP#5-®iHZ »510H H £ THlzE L 72,
NAGIz Bz L D HIEL 72,

A¥EiEImean=SE TR L, HatFrmEt 3
Wilcoxon signed-rank test, Mann-Whitney U
testds & N ICHLE SR & v 72,

& R

NAG?1 H R 3R (3 13 D b2E g 32
T—ZRZBWTKRETT L 72, & o2 — 2 31T21T4AH]
T EICHIATE N, FHPERORSEICEEITX L
72,

£ 2 — 2 THCDDP# 58 D JR F NAGHE
BN % Fig. 1, 2, Table 2-1- 2 127”7, Fig.
1,213 2— X & LFHMHETFIEETH » 72 6 FEHID
L DT, Table2-1+ 2 X3 T _XTCHEFE X &
Lo ThHhsb, FIFig. licBWTiE, 12—
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Fig. 1. Changes of urinary NAG in lung cancer
patients treated with cisplatin.
% . significantly different from pretreat-
ment level (day 0) at p<0.05.
% : significantly different from NAG
levels of 1 course on day 3 at p<0.05.

30 1 —®— st course
—O— 2nd course
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Table 2
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Fig. 2. Relative changes of urinary NAG in lung
cancer patients treated with cisplatin.
* . significantly different from pretreat-
ment level (day0) at p<0.05.
v . significantly different from one
other course at p<0.05 on day 3.
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1.Changes of urinary NAG in lung cancer patients treated with cisplatin.

Course n  Day 0 1 2 3

5 6 7 8 9 10

2 13 70+18 116424 144427 272+3.9
3 10 91£27 94+20 16.0+£2.8* 189+2.1*%

1 9 7.8+34x 119437 13.6+3.9* [12.3j:3.3*:| 18.0+5.3*

* 26.946.1*

119+£2.0 131+17 13.0+41* 131+6.0* 7.9+1.8* 7.5+25*
112419 12.0+21* 14.0£2.1** 10.0+£25 12.0+18 125428
19.4+£2.7** 179+£1.7* 135422 12.7+25 154436* 9.8+22 11.6+2.8

2.Relative changes of urinary NAG in lung cancer patients treated with cisplatin.

Course n  Day 0 1 2 3

5 6 7 8 9 10

2 13 1.0 3.1+0.6% 46+1.4* ¥
3 10 1.0 17405  2.3+04*

6.7+1.4"

1 9 1.0 1.840.3* 2.14+04* l:2.1i0.5*jﬁ2.9i0.7*

K 654170

24+06* 19+05 1.7+03 1.5+£05 17+£03* 1.7+04*
26+07 36+10* 37411 29412 39+1.6* 42+21
3.1+0.5%% ﬁ2.9i0.5** 2.9405* 2.3+04* 1.7+£05 22407 14403 17105

k k ok
)

. significantly different from pretreatment level(day 0)at p<0.05, p<0.01

¥ 1 pg/ml

% : significantly different from NAG levels of the 1st course on day 3 at p<0.05.
Yo, Yovv © significantly different from one other course at p<0.05, p<0.01 on day 3.

H (FOM#5-5F) CIZJRHENAGHEH R I1X 2 HH
DLEMT2L0DHL2LE— 27130 5T
10H H F TV OdREEDFEE L 72, 2 23—
H (FOMIE# 5.55) TIZIRHPNAGHEEHEIZ 2 H
Hob 4 HHZE— 27 & L7 S22 EINA A
Sz, 32— H(FOM# LR Tz 2 2—X
ENFIZFEBEDIEE TH 25, B— 730Kl
Tho72. 3HETIF2 - 32—=2iF1a3—2x
I THEBEICED - 72 (p<0.05). Table 2-1
TLEBRLHRERTH - 72,

KICEKET—ZADEHETH (0 HEH) HfEICIZZ
NENEBEEZITED L H - 7208 AZLCDDP
DIRMEEEIC L 52K 3 —XFITHONAGED
L ERL T, £23—ATHCDDP#5 D
R NAGHEH & & CDDP#: 5.5 R B NAGHE
WED A KD CHIIE L THBRET L 72 (Fig.2,
Table 2-2). Fig. 2Tl31a2—xHB& 3 2—2
H (FOM# 5-Ff) T2 JRPENAGHEH & (3 3RS
T — T e HEinL 2, 22— H
(FOM3IE# 5.0F) T IRPFNAGHEIE (2 2 B H
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Fig. 3. Concentration of total platinum in serum after the
infusion of cisplatin.

Cmax (g g/ml) AUC (g - hr/ml )
77 —e— 1course (NAG(+)) 4.5 0.5 101.0 i11.2:|p<0‘05
—o0— 2course (NAG(-)) 5.0 #0.3 125.1 £12.5
61 —=— 3 course (NAG(+)) 5.0 +0.1 116.4 % 8.2

Pt concentration (u g/ml)

50
Hours

Fig. 4. Concentration of free platinum in plasma after the
infusion of cisplatin.

[\V]

Cmax (¢ g/ml) AUC (pg-°hr/ml )
—@— 1 course (NAG(+)) 1.5 +0.3 5.0 #1.3
——0— 2course (NAG(-)) 1.1 40.3 4.3 1.0
—a— 3 course (NAG(+)) 1.3 +0.3 4.5 +5.0

Free pt concentration (u g/ml)

0 10 20 30 40 50
Hours

Fig. 5. Correlation between AUC of serum total platinum
concentration and peak urinary NAG.
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CDDPO BlEE & i FEYIEIZ 51T 2 FOMMD A A%

54 BBEZE—27 & L2EEmMA
ALz, 3HETIXZ2, 3,12
—ZDJEICEL FNEFNLD A —R
MicHFE=2Ro2 (2N ZENP
<0.05).

WPt OIEE M S TPtO M
hiBEOMENZ 9B TIT- 72, 3
2—2 & HFHMETEETH - 72 6 B
1z 81T 5 Total pt, Free pto I
BEOHRE 2 £ N ZFNFig. 3,4ic
=¥, Total ptod il H i E X
CDDP# 5. E#% CREMFBE%
L LLIE 2 FEMEICIRE L 7225,
2-3a2—xHixl1la—xHB&Y
& <, area under the -curve
(AUC) Tz 2 2—2Hiz 12—
ZB LYV EEIZHL, 32—XH
21 a—2BHIYEWERICH -
2. 72, Ekoth Tl AUCIE
1, 2, 3 2—2DJEIZHE KT 21E
mcHY, F/, 1-32—RH
I 2 2— 2 HiZlbXTAUCIZ/~
B B BMEBICH > 72, B
#E (Cmax)i3 2 2—2HIZ 12
— 2B &V EWHEEIIZH - 72
(p=0.059). Free pt> MBI
total ptH M HRENEE) & 13T
EEETHBDY, 1 -2 -3 3—X
HTRZBEEIRO LN L o72, &
B &4 Fpt (bound pt) 12 DTt
Cmaxli 2 2—2xHBiz1=2—XH
I N EBEICED -2 (p<0.05).

RPNAGHE#END E— 7 & pt
s DBFROE TiX, total pt
(Fig. 5) 3 & U'bound pt?» AUC &
FHEIRIR 2 B e (F N Fir=
0.571, p<0.01, r=0.57, p<
0.01), free pt& iZA/HEIBE{RIZER
DN h -T2,

E
CDDPOEZEIER & L THERE
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EN D 5 H0BUAE L HE CEAN 2o T8I g
SNTwWwicwvs, CODPOBEEE/EHBEF I
CDDP#: 54 IC IRIIE B L N ESE I JRAEH
FEEE3E, RMF VLR L t“mﬁéﬁéﬂ’a&%m/ﬁ
ELDZZE, BLU, BEMNEREENT A V) —
LATENC % FFFET 5 NAG O R h HEi AR
THZEbEE L TRMEE RRICEM BL U
BEEENODEETHL EEZ LN TS, CDDP
DEBELEIRT 57201213, —REICIZFIR
# &G L 72 REREAITH LT 3 9%, Al

EIRALEIKY, KiEEEE 2 =Y, 7)) F ¥
F 210, 2T a4 FHIPOZ L TFOMY ¥ #
5.7 Y OFRESBEI N T3,

it DL Cld—#%IicCDDPiz 1 5 1 [@
80mg/m?*% W5 Z LA E W, 4 FTD
FOMIic & 5 CDDP O BEENERIEH DO #HE

1T v 3 1 350-70mg/m? (13 & A ¥50-60mg/
m?) & B RER] & L CTIZCDDPO#: 58 A4 7
(=008 F 1o SEIFREGNL DL H YD, CDDP
80mg/m?? 1 M5z 381 2 FOMOZh & i3k
FHE3NTWwirw, SEDFH2 DRFKEL > CDDP
1 H 1M 80mg/m*n#EE5 &2 TFOMD
BFEEERRI>ORI N2, LL, 32—
HTIRRZD/MR» WAL T35, 3a—XHD
RPNAGHEHREIZ 1 23— 2B & T
WL TsY, 7, 8T 2HETLY
CDDPDAUCIE 22— 2 Z L ic#ind 2z
HBHZELED, CDDPIC & 2 BHkeEEICIZEH
WHELSHFETEEEZLNSE, L-T, FOX
RiZLFTLL D Eizv23, 2 5ICFOMo#
58, 5L SICOWTRESBELBEHLN
}:732)

4 E TORESLSHE DR <2 DK TH, FOM
D5 & ) IRFENAGHE DAL TH D,
FOMZ2*CDDPO B EE # ik 3 2 EHBEF
VEDELTHERMEEENT A VY — LD
LEALVVER D 2 5154, —F, CDDPOEE
E(Ztotal pttfree ptHCmaxAUCIZFHEE§
5 EMEZ LT B Hp0~18) | 7555 - fREH &
NTnwZwv, 2R Tlitotal ptB L r
bound pt?Hd AUCIZNAGDpeak & FE AR %

RRORMEEEICEST2LDEHESINS.
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FOM i total pt3 & U*bound ptod I H i EE % /)
ST AP #HEI N, ZAHCDDP B
BEEERENFEZL25T L ) VD ED0F &
LTOREBEINS, Z0#RIZCDDP & &k AR
IKDOGEAIZ & ) CDDPO B #RERE = 2 82§ 5
Bé, EBKEDEE E N Tiree pto il g
BEIC 3 ZED v b D Dtotalds L bound ptd
MABEIKS 5 EDWEDEFEETH D
BRERN, ZOBEF & L TCDDP R Fh ki o ik
Y H D EHLEREEAKIC L Z2CDDPOLT
HRHLREAEATE 2 #E T 28E D H 529, Bound pt
DI IR EEDET 13 BB o> 5V 1 FCDDP K
MAEBPDOTERDBAL %2 EH®RT 2 &3 NTH
N 1929, FOMIZ & [ERR R HESZ X 11 % 5,
I AAHTH B,

FF BT k1) 7 2 (STS) (2CDDPo B i &=
KT 5 5%, CDDPOHIEESIR % L #6l3
% & XL TV 591 CDDP O HUIE B 5 4 0]
TELIEUCERELERT I E0HEEINS
A, AR SN X — P 2 A v - Bl
MBLIZ B TFOMASCDDP# 5.1 & 5 LiE
NAGH EHZ#HI L, L2 3 FOM|2ZCDDP»
VEBIRICHEB L 52 W EHEL T3
¥ 72, EEPIZH MM Z B\ 72in vitrodE
5% T, FOMI2CDDP DO HiEZERIR % #IH] L 70 v
EHEL T 5. —iICCDDP2 PR ERh R %
R Didfree ptTH D, free ptd AUCHHHR
Cmax'® & CDDP D HUEIEXh R AAHEI 3 5 & #H
BRI T 525 SEDFH 2 HORET TIZFFOMIZ
free ptO M HPEEICIZIEE L A 2842 RIT &
T, EWERRFEAICIIS L L LIEESR %
I L Zev b oo L HEEE I 7,

IEESH T #EHiAl - G-CSFoHBIZ L ) X
M TREERYICHES L, DATL D L CDDP % Xk
BICHRDBEILMFHT LI EMEEE > TET
Wa, ZD7zHCDDPO ERRERE E A RIE & 7
> TCE&TEY, FOM7Z & nIFHF| % FEMR i HtH
TEZEDLNVMLBEEEbNS.
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Effect of Fosfomycin on Cisplatin
Nephrotoxicity and its Pharmacokinetics

Yasuto Nakatsumi, Masaki Fujimura, Kazuki Kanamori,
Kazuo Kasahara, Kazuhiko Shibata, Takuma Bando,
Takashi Yoshida, Shinobu Nakamura and Tamotsu Matsuda

The Third Department of Internal Medicine,

Kanazawa University School of Medicine, Kanazawa

We investigated the protective effect of fosfomycin (FOM) on cisplatin (CDDP)
nephrotoxicity and the pharmacokinetics of CDDP. Thirteen patients with lung cancer
underwent combined chemotherapy including CDDP (80mg/m?). FOM was administer-
ed (4-6g/day) for 5 days by i.v. infusion during the 1st and 3rd courses, but not during the
2nd course.

Urinary 24-hour excretion of NAG during the 2nd course remarkably increased and
reached a peak at 2-4 days after treatment. The urinary NAG level during the 2nd
course was significantly higher than during the 1st and 3rd courses at 3 days after
treatment.

Area under the curve (AUC) of plasma total platinum (Pt) during the 2nd course
were significantly higher than during the 1st course, and that during the 3rd course tended
to be higher than that during the 1st course. The maximum level of plasma total Pt
during the 2nd course tended to be higher than that during the 1st course. There was no
difference in the AUC or the maximum level of plasma free Pt among the three courses.
The maximum level of plasma Pt bound to proteins during the 2nd course was higher than
that during the 1st course. There was a significant correlation between the AUC of
plasma total Pt or plasma Pt level bound to proteins and the peak urinary NAG level.

In conclusion, FOM protected against CDDP nephrotoxicity. It is suspected that
FOM may affect the pharmacokinetics of plasma total Pt and plasma Pt bound to
proteins without changing the antitumor activity of CDDP.
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