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Assessment of renal function is important to determine the appropriate dose for cisplatin (CDDP)-based
chemotherapy. Many previous CDDP-based chemotherapy trials for bladder cancer have required a
creatinine-clearance (Cer) = 60 ml/min for entry. However, there is little evidence on renal function
assessed by estimated glomerular filtration rate (¢GFR) using the 4-variable Modification of Diet in Renal
Disease Study Equation (MDRD), which has recently been introduced, to determine the eligibility for
CDDP-based chemotherapy.

To evaluate the proportion of patients with invasive urothelial carcinoma(UC) who would be ineligible
(“unfit”) to receive CDDP-based chemotherapy based on eGFR criteria (eGFR <60 ml/min/1.73 m?), and
to determine the side effects of chemotherapy in these “unfit” patients, we conducted a retrospective clinical
study.

Our study population consisted of 61 consecutive patients who underwent 100% dose CDDP-based
chemotherapy for invasive UC with 24 h-Cicr =50 ml/min between June 2001 and July 2009. We assessed
renal function using 3 equations (eGFR, Ccr according to Cockcroft-Gault formula (C-G Ccr), and Cer
examined by 24-hour urine collection (24 h-Cecr)) as well.

Mean values of eGFR, C-G Cecr, and 24 h-Ccr were 58.6, 68.9, and 82.8 ml/min, respectively (P<
0.001). In total, 29/61(48%) patients were ineligible (“unfit”) to receive chemotherapy based on eGFR
criteria. However, there was no difference in the frequency of side effects between eGFR =60 ml/min/
1.73 m* and ¢GFR <60 ml/min/1.73 m” groups.

Our observations suggest that 24 h-Cer=50 ml/min would be a reasonable cutoff for CDDP-based
chemotherapy even when eGFR <60 ml/min/1.73 m?,

(Hinyokika Kiyo 57: 671-676, 2011)
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E 7273, 20004F-12 gemcitabine 3 & U CDDP O ff H#&
O RAREDHE ST 5%, GC HFEA20094E B D
KITOHA T A THHERES L — FATFHiS L
TWw3?, EE50L Y A Th CDDP %253 %
L% A0S, BHRRBIR T ES Tl CDDP AN @& IE
X LT CDDP ®ifE% CDDP # & 2w ilo Ly
AVANDERZHER L END. —#IZIE Cer =60
ml/min 2% CDDP ® 100% % 5 0 i L I Th
DY E4E Tl eGFR 12T 60 ml/min/1. 73 m? %
CDDP BIEDO Ay b+ 7L LTWAMELRONS
A0 ohy b TEOBEICOWVTIEHRER
EF 2 0worBIkTH 5. 40, RE EREIC
xf 9 % M-VAC/MEC # #: 12 B \» T, eGFR 60
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OEWEEZENLE HFEFROPFEZHO 2T 572012
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FANALEIREIED 72, 24 h-Cer=50 ml/min T2
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IZ CDDP O % fTh§ 1 bsfei: 2 fifr L 72, 1t
O LY A 21d M-VAC i F 7213 MEC %
H\w7-. M-VAC #iEo 7 a b a— vidaly 1 7 v
T methotrexate (MTX) 30mg/m*/ H (1, 15, 22 H
H), vinblastine 3mg/m” / H (2, 15, 22 H H),
doxorubicin 30 mg/m*/ H (2 H H), CDDP 70 mg/
m?/H (2 HH) % siEiE L7z, MEC ko 7u
NI—)Vix 438 1 2 VT MTX 30mg/m*/H (1,
15H H), epirubicin 50 mg/m?/ H (1 H H), CDDP
50mg/m?/H (2, $HH) % fUliE L7z A%k
xR T BV T AT neoadjuvant #5112 13 M-
VAC #: %, itk adjuvant 335 121% MEC #% H
WL DL o
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MG 7 L7 F= il (Ser) 3R EE HAVCHlEL
7z. F7z, ¢eGFR (MDRD) ®#H&H I3 20084F H AE
li5 2 RTHL aMDRD 3% v 72", eGFR, fR# i
FEIEMIIE eGFR, C-G Cer, 24 h-Cor OFHHE % LIF
1R

eGFR (ml/min/1.73 m?) = kX 194X (Scr(mg/dl)) ~'-%* x
(fEim) 02 k=1 (B or 0.739 (%1h).

REHEIEMIE eGFR (ml/min) = eGFR x A i
(m?)/1.73.

C-G Cer (ml/min) = kx (140 — 4Ff5) < K= (kg) /
(72xSer (mg/dl)), k=1 (B) or 0.85 (k).

24 h-Cer (ml/min) =Ucr (mg/dl) X R & (ml/min) /
Scr (mg/dl)

Ucer: JRFZ7 L7 F =V

& 512, fiEBl%E AR (eGFR =60 ml/min/1.73 m?)
& BHE (eGFR <60) @ 2 #EIZ%HL, 1 a—AHIZ
BUILBREER BEEOLMNEAEERESR (FHHD
il - GCSF fEF#E - ol - I - S BHE) OEIC
DWTHRRES L7z, LS HE R D eGFR (X 141 7 v
WTHETOT—s 2 b LB L. FEFERE
Common Terminology Criteria for Adverse Events v.3.0
(ZH#E 0T, grade 3 DL EOBHEEIZ DOV TG L 72

FEEHRAT 121X Stat View Ver. 3.0% vy, 3 HFHOE!
OB I~ ESHS B IR kv 7
MBRE o, 7z, BETER - Bt AES
FOHEBIRFINZOWTIE y 3t (Yates DFIE) -
Mann-Whitney U test % V272, p=0.05 K DA 12
HEEDH L LT

& R

1. &% (Table 1)

618 D EHHILTFI964. 7 T, ARREEIITFIY 1.64
m? THho 7z, BEMHEIESIB (51%) T LEBREHEIE
3081 (49%) TH -7z JrEOMEGL256] (41%)
T, WETOHHREDTEEMZEIC L ZKERED2O
IZHEREM LR EE CTH B EHIE 4 B (6 %) ThHo
7z LSRR LS MEC #3743 61 (70%), M-VAC
FEILED18H (30%) Thifr &7z, GHEHWE LT
I, neoadjuvant # £ 432241 (36%) T, adjuvant %
EEHN18H1 (30%), HEEL2160 (34%) TH-o7-.

A BETHERTILET AL, REHMEIIBHOIZ
IVFEICE o7 (P=0.043). 72, WAITAR
T, BRECLEMIREREOE GV H RIS o7
(P=0.007). HEEMIIBHETHEZEICEL L (P
0.001), {HFFETIEF AT M-VAC ¥, BH#ET
MEC EEOE G A ZIZEm»->72 (P=0.004). F
7z, WG# B TIE A#E T neoadjuvant #{%, BH#T
adjuvant FEDOHEA F Ao 72 (P=0.034).

2. AR
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Table 1. Patients’ characteristics
Total (N=61) A:eGFR=60 (N=32) B:cGFR<60N=29) P value’

Age (mean * SD) (range) (year) 64.7%9.3 (38-79) 65.4%9.7 (38-79) 63.8%8.9 (45-76) 0.512
Sex 0.260

Male (%) 42 (69) 20 (63) 22 (76)

Female (%) 19 (31) 12 (33) 7(24)
BSA (mean = SD) (range) (m?) 1.64%0.19 (1.20-2.00) 1.60+0.20 (1.20-2.00)  1.69%0.17 (1.40-1.98) ~ 0.043
Disease 0.007

Bladder cancer (%) 31 (51) 22 (69) 9 (31)

Upper tract urothelial carcinoma (%) 30 (49) 10 (31) 20 (69)
Solitary kidney (%) 25 (41) 6 (19) 19 (66) <0.001
Hydronephrosis (%) 4(6) 2(6) 2(7) 0.999
Chemotherapy 0.004

M-VAC(%) 18 (30) 15 (47) 3 (10)

MEC(%) 43 (70) 17 (53) 26 (90)
Therapic aim 0.034

Neoadjuvant chemotherapy (%) 22 (36) 15 (47) 7(24)

Adjuvant chemotherapy (%) 18 (30) 5 (16) 13 (45)

Therapeutic (%) 21 (34) 12 (37) 9 (31)
eGFR (mean = SD) (range) (ml/min/1.73 m? 62.0%15.6 (34.7-106.8) ~ 74.2%11.0 (60.4-106.8) 48.6+5.6 (34.7-58.3) —

e¢GFR unadjusted for BSA (mean*SD)
(range) (ml/min)

58.6+16.0 (34.7-119.56) 68.7*15.4 (47.7-119.6) 47.4%6.1 (34.7-56.6) —

C-G Cer (mean = SD) (range) (ml/min) 68.9+21.8 (39.2-164.9)  78.0+24.3 (48.6-164.9) 58.8*12.9 (39.2-97.4) —
24 h-Cer (mean = SD) (range) (ml/min) 82.8+26.0 (52-187) 92.8+30.4 (52-187) 72.1%+14.3 (53-96) —

BW : body weight, BSA: body surface arca, ¢GFR : estimated glomerular filtration rate (ml/min/1.78 m% = kX 194 X (Ser) ™ 09 x
(age)”*®" k=1 (male) or 0.739 (female), cGFR unadjusted for BSA (ml/min) = eGFR x BSA/1.73, C-G Ccr: Cockeroft-Gault Cer

(ml/min) = kX (140-age) X BW (kg)/(72 X Scr (mg/dl)) k=1 (male) or 0.85 (female), 24 h-Cer :
(mg/dl) X V (ml/min)/Scr (mg/dl), Ser: serum creatinine, Ucr: urine creatinine.

Whitney U test, and categorical parameters compared using chi-square test.

24-h urine collection Cer (ml/min) = Ucr

# Continuous parameters compared using Mann-

PR AN 4R i AR % [ %2 L C eGFR & C-G Cer . BRRBEREA R o ik
DHEXARZEZELEL AL L, BLbI 6115' FIgHEE B RE LA R MR L ¢GFR 58.6

eGFR<C-G Cer &7 5 2 &L L, Flardi <, K £ 16.0ml/min, C-G Cer 68.9 *21.8 ml/min, 24 h-

HPENIE L O ED o 72 (Fig. 1).
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Fig. 1. Correlation between C-G Cer formula and eGFR formula, stratified by gender age and body weight.
(A) male, (B) female. x=C-G Ccr (ml/min), i eGFR (ml/mm/l 73 m?%). male: y=1x194x (1%

140 BW (ke)/ (72 1.094 -0
E ><?§CX)§>> ‘°9<4g*)<a(ge> S e

female : y=0.739 X 194 X (0.85 X (140-age) X BW
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[ c= | % Post hoc test
(mi/min) | % 1 | P<0.05
120 82.8126.0
68.9+21.8
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58.6+16.0
80 I
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0
C-G Ccr 24h-Ccr

eGFR unadjusted for BSA
L J

One-way ANOVA:P<0.001
Fig. 2. Assessment of renal function by 3 equations.
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A:eGFRZ60 B: eGFR>60

Prechemotherapy L] Postchemotherapy
Fig. 4. ¢GIR before and after chemotherapy,

stratified by eGFR values.

(Fig. 3). F 7z, eGFR <45 ml/min/1.73 m* OIHEH]
8Bl (13%) o7z,
4. eGFR 12 & 2 BEtkaehl o RIVEH L

1 a—ABIZBT2EHARIE, WHEE D IZHL 2R
KFIEBEOON L7z LA, B (eGFR<60

(ml/min./1.73m?) (N=61)
120 I R | e
L]
[ ] ) ®
i o .
60 e M .o
o d&)q
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] @ Y
o
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©® eGFRZ60 (N=32)
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Fig. 3. The proportion of patients who would be
ineligible to receive CDDP-based chemo-
therapy based on eGI'R criteria.

Bz (p<0.001) (Fig. 2). BHREFEMCTOKMEDO K
Ed, RFEEAEIEMIE eGFR <C-G Cer<24 h-Cer ®
NETH Y, 24 h-Cer=50ml/min TH-> TdH, 29/61
Bl (48%) T eGFR < 60ml/min/1.73m*> TdH - 7=

ml/min/1.78 m?) T34 & 12 BEHARE (eGFR) A5ek 3%
LTw/ (P=0.018) (Fig.4). A#T26I, B#TI
Bz — 81D Ser EA- %2 7RO 7273,
TR TR O £ CRITE L Tz,
ABELEBEET 1 a—2AHIZBIT A FDMOEEFESR

(H BEPPH] - GCSF fl AL - JEoL

b 1a—-A

- Mg - A PFE)

DOREICHEAETIRO b Nz o7z (Table 2).

% =

INFTOHEIZLLE, Cor & GFR 21T 2

Table 2. ¢GFR change and side effects, stratified by eGFR values
A: ¢eGFR=60 (N=32) B: eGFR <60 (N=29) P value®

Postchemotherapy eGFR (mean = SD) (ml/min/1.73 m?) 74.5*16.4 53.4+9.0 —
eGIFR change after chemotherapy (mean *+ SD) (ml/ —05%131 48+79 0037
min/1.73 %)

Leukopenia (=G3)* (%) 10 (31) 5(17) 0.331
Neutropenia (=G3)* (%) 22 (69) 16 (55) 0.274
Use of GCSF (%) 24 (75) 19 (66) 0.596
Thrombocytopenia (=G3)* (%) 0(0) 2(7) 0.429
Anemia (=G3)* (%) 2(6) 0(0) 0.516
Nausea (=G3)* (%) 10 (31) 9 (31) 0.796
Vomit (=G3)* (%) 3(9) 1(3) 0.677
Other side effects (%) 2(6) 5(17) 0.345

transient Scr elevation : 2 cases E

gastrointestinal bleeding : 2 cases

ulmonary embolism: 1 case
caring impairment : 1 case

transient Scr elevation: 1 case

* Common Terminology Criteria for Adverse Events v. 3.0, eGFR change after chemotherapy = Postchemotherapy eGIR —
Prechemotherapy eGFR. # Continuous parameters compared using Mann-Whitney U test, and categorical parameters compared using

chi-square test.
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FEIZ—EIC R L R EEbR, 2070k
RIS & D B O BUEATR 2 B L) R S
AW R PRI R PARTE 2 [ E LT eGFR
L C-G Cor OfERBRZEHELEL TATH
eGFR<C-G Cer &7 5 Z D% L, EEDWE L, K
EAEWIIEZOMEA N> 72, S SIZHAZH 2
T Cor 1 GFR £ D 20~30% & fEIC % % L b T
BYY ARETYH 3 HEEOBEAEETE T O MED
K& s xhEFERmEAEIEME eGFR<C-G Cer<24 h-Cer
DNETH -7z, Cor BEEIZ R > 7-MBOBHE LT,
Scr DHIE T EDRENE Z 5N D, Scr OWEE T
121 Jaffe EBEREVH Y, BFIEHARTIIRERET
WoE ST Wb, BEFE Jaffe XD B Scr 2°0.2
mg/dH R HEE NS L oHiE b H 2. ShoKEH
T eGFR (XTI HTIG L 7220084 H AR B s 2 2=
EZETIL aMDRD &2 W TW b 728, Scr OHIE 3%
DWBIHVEEZSNLA, Cor 1B L TIdEEHRE
12 & 5T Ser ML CHIE ENT272012 Cer LD E L
WoE S NSNS D 5.

F 72, KMET Tl 24 h-Cer =50 ml/min T&H o> T
b, KEEBORERIT eGFR <60 ml/min/1.73 m? & -
7o REE R BE TSR RKEE, BIRE bl
BOREL LT CRD O#EHED7% <, Cor 12T 60
ml/min % &EHEIZ L TH41% D EEDEHEEOFE T
CDDP % & G ALFHIE OIS S/ I D & DG A
20 FD72®, ¢GFRIZT 60 ml/min/1.73 m> %
T 2 L S5  OREGIDAGER & S fbasE
FEOBREZ2ZITON L WITREMEDN S 5. FEBRIZ,
¢GFR 12T 60 ml/min/1.73 m? % 3E#e|2¢ % & B IR
AT A DO BHE TIE78~81% %Y CDDP % &t b2k
BOBEDSILL & OMiEb 21,

AR TN LTI G- e L IChUER 2 3
59 % & BB HE g it 2 S oRIER %
BUEEEASEINT 2 L EbhTwa®. Lal, EBIC
EORE T TOFRERKT ChIUIHKG e LiTH
FILEIHITTEDLPIZOVWTE R LR E I %
WO 22T bbbz eGFR <60 ml/min/1.73
m? @ CKD JEFITH > Th, Ua4HMisk TIoRMEIT L
T &7z Cer =50 ml/min 7 ¥ OFEHEZ /251X, B
RREAARCHERRD Y 27 23 2 & 7% { CDDP
D100% K 5-DATZ B D TE R WHh L EZ, KigEt %
fT1o72.

A7 T b EMH L 720 1E CDDP O3 % EIfE
e LTOERETHS. CDDP 137 D90% AR
PRt Sz EEbh, FOREEIZRME KO
J5 & B OIS & 2 RS ER OB AR L <
N7 CDDP |2 & 2 B HfeREED ) 2 7T & LT
X, AR 450 mg/m? Dok GRBK, A4, &
m, HHMEr L OZFOMH, BRI T H~0%S

BHEEZLOHG 2 ENFELATV 2. 100~200
mg/m” T CDDP # #HAH 59 % & Cor HSN—A T
12 D60~80% 12 T 5 & v ) #ik !, 50
mg/m? O HLAFE 5T 4 28~36% ICBEHEEEZ R T &
DD BH B2, FEEIZ, CDDP 12 & 5 BHAET
E—H#OREB TIXIEEL T %25, BRI OAEFTIC
LV GEOMENTE L RLEMSH L EMEFSN
Tz L LARETIE, AR, BELEDICL
FHERICH S 2 EFHRRERT 2803, &LA, B
BT LB R B RE DB AL IS L Tz, 2
M BRRIAL RS X IR0 O AKEE A3 R &
NTEFI R HRE DR R & - THIEIZ L 2 &2 51K
RSB AN L 72 ER], LRk EURIC X -
THREDSEY Scr MK L2ZIESIZ EAEEFN T
T ENIREEE LTEZONS. 72, ABET2
B, BEETIHNZ—#ED Ser LA EZFED=H, &6
5 13— AR TR LAEL AT R O £ TlhlE
L Cw7z.

ZOMOPIER DR EIERH & LT, &Il
Nl A2 X % 5 B R R 7 SRR 5
HALSHREIR DS B 5. AHGETCIlE, AREE BHREE BT,

1 3—ABIXBT2HEHR (FHifH - GCSF M
KRS - L - TR - AOHE) OBEEICHEARITRD S
Nhorz.

SHOBENL, %AMETHL7zDARLBHETY
COPOBERETFIHERH 72, 3, BEOKD
RERFEPKE EGIL S o7z T, REEE
DREVEGIZTE, KEEEMELZ T2 (HALz
ml/min/1.73m?i12$5) & GFR fEAVNE L A2 h) %
FTwiwbEz s, F7z, ABTEE L M-VAC #
%, neoadjuvant FEEDIEB AL {, #IZBETIE L
HIRESHE & MEC #6, adjuvant FEEDERID %  H
BREM D %o 72, M-VAC ##ik & neoadjuvant ik,
MEC i & adjuvant LD IOV TIL, LFET
1& neoadjuvant ¥ % Tl £ AR 1912 M-VAC & %,
adjuvant F{ TIZFEARIZ MEC #E: 2 HvTwiz 2
ENFEREZEZ SN L. BEET adjuvant H2E F A
% leo ol e LT, EEIRBEIES O, HE
& D) BRI L TV 2 IKPLT adjuvant © MEC
JRIE AT IERD S o722 e —RNEEZLND.

RHFZEIZIE, ZOMIZHE N ODDRED DB, %
AMEWIEETH L Z L, EOEI DR L, 13—
AR 72FHIECTH D 2 &R ETHAH. LI Lud b
AFFEORERIZL Y, eGFR <60 ml/min/1.73 m*>
FEFITH > TDH, 24 h-Cer =50 ml/min T UL =
7o L CHENI G R D W RetkavRig 2 vz, bk
iR OB FERERE E 3 2 @ 2 eGFR O v b
THOFEL, BIEHTFHOAL LT, LDEL DM
BT EEOREILLH T LD EETH 5.
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Lt KB ZHIZEIC & o C, ALk B Rk ek
EIZBT D GFR O A1 v b F 7HIZOWTOEEED
kdH5ND.

& B

3 OB HEREFEM COMO AR & S 13k FEFEIE
##1E eGFR <C-G Ccr<24 h-Cer DNET, 24 h-Cer =
50ml/min Th o TDH, FFEHEDEH T eGFR <60
ml/min/1.73 m? T& - 72. ¢GFR O FFAlli T A% Ht
Al G 2O E T BEE T NEES (eGFR <60
ml/min/1.73 m?) Tb, HHEFRIIZEZEOLH o
72. eGFR <60 ml/min/1.73 m> OFEHFITH - TH,
24 h-Cer =50 ml/min THIULPE 7% L TEEIES
Wk 2 BB ASRIZ S N7z, S0 & 5 7 AIERI OB
HRDEND.
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