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Background: The carboplatin (CBDCA) dosage is usually calculated using the formula of Calvert. Instead of the
glomerular filtration rate (GFR), 24-h creatinine clearance (24 CLcr) is often used in this formula, which is calculated
based on 24-h urine collection in clinical practice. Objective: We studied the adequacy of 24 CLcr in calculating the ap-
propriate dosage of CBDCA using the formula of Calvert and compared CLcr and GFR using various substitutable
predictive formulas (the formulae of Cockcroft and Gault, Yasuda, Orita, Jellife, Mawer, MDRD, and modified
MDRD) when we were not able to use 24 CLcr. Methodology: We retrospectively studied 193 patients who received
CBDCA as chemotherapy during the period April 2004 through November 2006. We evaluated the adequacy of 24-h
urine collection for measurement of creatinine production and excretion. We also evaluated the appropriate urine collec-
tion within a 15 % range of the difference. The correlation between the appropriate 24 CLcr resulting in the urine collec-
tion and the CLcr or GFR was examined using past predictive formulae in the patients with appropriate urine collection.
Results: The accuracy of 24 CLcr was evaluated in 83 patients (43%) . There was a significant correlation between CLcr
or GFR using various predictive formulas and the appropriate 24 CLcr. There was an especially close and significant cor-
relation with the formulae of Cockcroft and Gault and Yasuda (r>>0.950, p<<0.001) . Conclusion: When using the Cal-
vert formula, the accuracy of 24 CLcr should be evaluated. Patients evaluated as having inaccurate urinary collection
should use the formulae of Cockcroft and Gault and Yasuda.
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CBDCA D%hH « BIE 3 Wy i w2 - IRe T
¥ T A (area under the concentration versus time
curve: AUC) EMBT HZ ENREINTHD,D
CBDCA O 5 85 H 1213 Calvert @ #? : Dose
(mg/body) = AUC X {3RER{K & & (glomerular
filtration rate: GFR) +25} MFICHWSEN TS,
FEEROBETIE, GFR g 2 E LT 24 K
Mo L7F=>2U7 2> X (24 CLer) MHEIES
NTW3S, LinL, 24CLler OHITFIZHBWT 24 I
MIOBRVLETH DI ENG, @EEENL N AR
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W ARBATH . FIROE EMZ M9 12 CBDCA
DOHRGREEZHEHNTS LT, BEANOBREHRGIZX
ZEIWERME, @D DEED LT OAF]
WITDIRMN D, A THR@ERE TR EEZ1T D &
FITH L, 24FFMZEREFEMT 2 Z ST L W,

—7, BRNERENTOARWEAIZIE GFR ©
AR O TR S HE M U7z Cler M S 1
5. BIFETELED Cler ® GFR @ PRI 23
INTHBD, D AFICBTr2WEBTEINS.
%ML Cockeroft & Gault R 7% HA A1 FHk St
U7z CLer #ERZER L /2. £ 72 2003 4 D B
A (GFR) « RY >NV HIETA RT14 22BN T
1%, HARAD CLer #EX &L THRE, #TH S O#®
HLERPHERINTVWS, LOALINSDHmLT
V3 24 RERZ RIS % 5 (E PR 12 BY 9 5 Rl dlig
ED SN,

Z ZTANIZE TIE, 24 BERIZRICHT 2 58
A O RIS NCT 5728, CBDCA #54&
BTO1IHI LY FZ VAR KRR EE HWT,
24 FFEIE IR O IEME 2 FEMMi L 7=, & 51T 24 CLer
DMEH T E WA IR A vl a2 71 & bkt
L.

¥R EFE

2004 4F 4 A XD 2006 4 11 A £ T2, HIFKRE
T > 8 — R B g R X DR ARHZ T
CBDCA % &) [ab ek & T U 72 ABt ¥ %
W7ext45 & L, retrospective I2kat 211572, £/,
CBDCA ¥ 5 HiICERMNIThbH TR WEH,
CDDP z##¥53NTHh 5 3 5 AN EE &R
L7zat 193 il R E L 72

1. 24 BFEIER OKERE CBDCA #%5-§j
DIMEZ L7 FZ Ml (Scr), 24RO RE, IR
7L 7F LD 24CLler ZHH L7, Scr @
HEIE =%y boo4t#s 7 o LQ CRE
(B35 - BEEAEHP 5 1 0.7-1.2mg/dl , &L :
0.6-1.1 mg/d) ZHW/k. BRPERERIL, 1HY
Ly FmoEARKOHMEDOR K (Table 1)
ERHWTIHZ LY FoUEEBRR O &2k
W, WEDENL15% AN DG 2 B RS R0 E
EEEAH L 7z, 310013

2. 24 CLer £ FRIR(CL D CLer X[ GFR D48
B Cockeroft & Gault DR, ZHDH, ¥ #

Table 1. Formula of Creatinine Production and Excretion

IHZ VLY Fo 2 EER
=27—(0.173 X 4Eff%) mg/kg/24 h (male)
=25—(0.175 X Efi5) mg/kg/24 h (female)
1 HZ L7 F= o fkitE= (R Cr iRE X R&E) RE*
*REI, BRIENIKRE (LBW) EEEHEDESL SN/
IVHEHNWE.
LBW=50+2.3 (&£ —152.4) /2.54 (male)
=45+2.3 (& E —152.4) /2.54 (female)
£z, BEN1524cm LIFOHE @ KEEK (BMID =
2 L LG EOREE LBW & L7z,
LBW={&£ (m)}2X22

LBW: lean body weight, BMI: body mass index.

Ho K, Jelliffe @ X, ® Mawer @ X, ” MDRD @
X, ¥ ET MDRD O (Table 2) 25 HIH L 2T
#l CLer 1% GFR &, i iE & 3 ifi & 4172 24 CLer
EOMBEEEREF L. £/, MR, BHEE, F
i, AGEEFEE (BMD ICBWTERIMIT 217> 72
B HI U7z 24 CLer & 7l CLer X3 GFR O 4HPE B
1% DM IZ1X Pearson D AR Z W=, 24
CLcr OEHIZH W= Ser, Tl CLer OB H I H
U7z Ser EBICHFEETHIESINTNWS D, 4l
DRFHIBWTRMFEDOMHEZA%5 LT, £55%
MEEfTOT IR Lz, £, THMHOFME L
TTHOMYD (mean prediction error: ME), F#ID
1E#EE (mean absolute prediction error: MAE), F
HOKE (root mean squared error: RMSE) #HH
U7z, #EHEHTIZIE Microsoft® Exel 2007 Z ff /] L
7z,

] R

K SER] DTF B & Table 31279, Bk 138 4,
ZHESSHITH D, FHERIL 66 5% (40-85 %),
SR TR 2R AL 179 6, i ARL 14 1T d
o>/, LI AUHITIE CBDCA+ R4 F )N
145 f5l, CBDCA+ I h7R RAY 19 i, CBDCA+
AU ) FHh 13 fil, CBDCA+4 LI FE M2
i, CBDCA+/XZ7 UXFIN 146 ThH-> 7.

1. 24BMEEBRORERE FRERNEE
Th5 LM N EEIL 8] (43.0%) TH-o
. BRERDAHEELFMINLEEDS S, 24
CLer 2Vt K FEAMN & 7= BE DY 76 fil (39.4%) &l
INETAG E 7= 34 ] (17.6%) I1TEbik L, 2 WA
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Table 2. Formulas of CLcr and GFR

¢ Cockcroft & Gault
CLcr (ml/min) = {(140—age) X BW} /(72X Scr) (male)
CLcr (ml/min) =CLcr (ml/min) (male) X 0.85 (female)
* Yasuda
CLcr (ml/min) = {(176 —age) X BW} /(100X Scr) (male)
CLcr (ml/min) = {(158 —age) X BW} /(100X Scr) (female)
e Orita
CLcr (ml/min) = {33 — (0.065 X age) — (0.493 X BMI)} X BW/ (14.4 X Scr) (male)
CLcr (ml/min) = {21 — (0.030 X age) — (0.216 X BMI)} X BW/ (14.4XScr) (female)
« Jelliffe
CLcr (ml/min/70 kg) = {98 — 0.8 X (age—20)} /Scr (male)
CLcr (ml/min/70 kg) =CLcr (ml/min) (male) X 0.9 (female)
* Mawer
CLcr (ml/min) =BW {29.3 — (0.203 X age) } {1 — (0.03XScr)}/(14.4XScr) (male)
CLcr (ml/min) =BW {25.3— (0.175Xage) } {1 — (0.03XScr)}/(14.4XScr) (female)
* MDRD

GFR (ml/min) =170 X (Scr) ~9-99X (age) ~0-176X (0.762 if patient is female) X (0.180 if patient is black) X (BUN) ~0-170X (A]b) 0318

e modified MDRD

GFR (ml/min/1.73 m2) =0.881X186.3 X (age) ~9-203 X (Scr) ~1-154X (0.742 if patient is female)

CLcr: creatinine clearance, BW: body weight, Scr: serum creatinine, BMI: body mass index, MDRD: Modification of Diet in Renal Disease Study, GFR:

glomerular filtration rate, BUN: blood urea nitrogen, Alb: albumin.

Table 3. Patients Characteristic (n=193)

Mean+S.D. (Range) 2
g
Age (years) 66.31+9.7 (40-85) £ 60
Body Height (cm) 161.0+8.5 (140.8-184.5) o
Body Weight (kg) 56.0+9.7 (32.7-84.0) 3
BMI (kg/m?) 21.6%3.1 (13.3-30.1) g
Scr (mg/dl) 0.70+0.21 (0.3-1.8) a
CLcr (ml/min) 82.7+27.3 (30.5-179.3) 0
Regimen n (male/female)
CBDCA/DOC 145(112/33)
CBDCA/VP16 19 (13/6)
CBDCA/CPT-11 13 (12/1)
CBDCA/GEM 2 1/
CBDCA/PAC 14 (0/14)
Total 193 (138/55)

S.D.: standard deviation, BMI: body mass index, Scr: serum creatinine,
CLcr: creatinine clearance, CBDCA: carboplatin, DOC: docetaxel, VP16:
etoposide, CPT-11: irinotecan, GEM: gemcitabine, PAC: paclitaxel.

mH 5Nz (Fig. 1).

2. 24CLer &EFRIRIC L B CLer X (3 GFR D3
B BIRERIMEIE &GS Nz 83 il
ZHBNWT, IXRTOFHIANSFEH TN/ Cler X
& GFR & 24 CLer & ORICIEDMHBENED 5 11
Z. FTHEWHRENED 5N TR (A)

=l
o

30 n=11 n=12 n=11

evaluation of urine collection (%)

Fig. 1. The Accuracy of 24 h Urine Sample
Evaluation of urine collection means the difference of the measurement
of creatinine production and excretion.

Cockceroft & Gault O, (r=0.958, p<<0.001) &,
(D) Z#HDRX (r=0.954, p<0.001) TH> 7=
(Fig. 2). F7=, 5], BHEEE, Fi, BMI DT X
T DERIEHTIZ BT Cockeroft & Gault D, %
H O E WA R 5 3172 (TXT r>>0.910).
MDRD D3, %] MDRD D3I, BHEHEIK T &
# (CLer<60(ml/min)) IZHB W T, Cockcroft &
Gault O, ZHORK & I#EEL THRWHBIZRD 5
Nizmoz (FNZF r=0.867, r=0.897, r=0.938,
r=0.929).
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Fig. 2. Correlation between 24 CLcr and the Estimated CLcr or GFR

(ordinate : 24 CLcr (ml/min) , abscissa: estimated CLcr or GFR (ml/min)), r: correlation coefficient, p: significant difference. A: Cockcroft & Gault , B: Ori-

ta , C: Mawer , D: Yasuda, E: Jelliffe , F: MDRD , G: modified MDRD.

Table 4. Result of Statistical Analysis

ME (95%C.1.) MAE (95%C.I.) RMSE
Cockcroft & Gault —5.63 (—7.41-—3.85) 8.53 (7.41-9.64) 9.96
Yasuda 1.10 (—0.97-3.16) 8.00 (6.85-9.15) 9.61
Orita 15.21 (11.57-18.86) 17.48 (14.35-20.61) 22.68
Jelliffe —15.11(—17.16-—13.06) 15.80(14.01-17.59) 17.84
Mawer 8.87  (5.44-12.31) 12.48 (9.62-15.35) 18.19
MDRD 34.60 (28.99-40.21) 35.40(30.03-40.78) 43.24
modified MDRD 14.66 (11.20-18.12) 16.89 (13.94-19.84) 21.70

MDRD: Modification of Diet in Renal Disease Study, C.I.: confidence interval, ME: mean prediction error, MAE: mean absolute

prediction error, RMSE: root mean squared error.

T QAN 5 B, Cockeroft & Gault DR 1%
ME: —5.63(%), MAE: 8.53(%), RMSE: 9.96
(%), ZHO®RIZME: 1.10(%), MAE: 8.00(%),
RMSE: 9.61(%) Th b0, oFHXE il TR
NPT EDVUREI N7z (Table 4).

% £

EWIRBICBIZ2 1A L7 FZVEERE1TH
L7 FZUPEERIISE L WEINTWSR, 71
7 FZ PRt ED HE S 10-15% SN T
W5, 1219 KFHZBWT, 07 L7 FDk
WEEEZFMAL, 1LY Fo EABELHY

LY Fo PR EDENE 15%UNTH - 25
BELERERNPEIETH D EFEH L 7=

24 R IR O FERERE OFER, HIRAEFHVE IE
ERIH SN BB ILERODTN 0%EETH S
ZEMHENERD, RIZHEIORSFIEFNITHBNT
24 CLcr % #fi% 971 CBDCA 58 2HH L =1
A, WMIEED 0525720, WES5ICXL DEIE
P B R D 5T K B IBHFENFACT ORI
AEIND. TD7=% CBDCA # 5 85 T 24
CLer 2 WA IGEITIX, FHIRAEE OB EME 2 E#
RIS B DD .

LRAERDAGE IE &l S N2 FRHEK & LTI
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1) 24 FFRERICEIR LN o7z, 2) 24 K& B
ATEHERLTUES R, 3) 24 MEROEM#R S
BEERHSISN S IR ENET 6N, ZHUTEEN
B L L 2T RDH DN, BEAND 24 BHFRO
HEWNCAEOIEEZMK TSI ENHEETHS &
EAboNT.

I 51T, AMFTIELE &Il S 17 24 CLler &
BEs#R @ CLer B H 3, (Cockcroft & Gault D ;, %
Ho=R, HrHOK, Jeliffe K, Mawer O =,
MDRD DO, i MDRD O ) 12& % 7l CLer
EOMBEEZERF L. ZTORER, FIRERNEE
TH 5 &AM XN/~ 24CLer &, Cockeroft &
Gault O, ZHOANSEE L /= F#Hl CLer DR
KIHEWEDOHENRD N (T EFnr=
0.958, r=0.954). THIMEDFHMA S B, Cockeroft
& Gault DX, ZHOXIIMMO TR & gL TR
EMDIBNT ENUREN. DT LS, HIRA
RNSHEM U7 24 CLer 2%K - /N S N2 5E
Bz BN TIE, Calvert DH % HWSEEDO GFR ©
£ & LT Cockeroft & Gault O, ZHOENH
B LU7Z=TH CLler 2 HiWa Z & OF AENRIES
N7z, 24 KRZE IR D45 R 2 5EliE 9712 24 CLer &
Tl Cler & DHHBIZMF L 285121, Cock-
croft & Gault O, ZHOXOHBEREKIZIZNT
N r=0.695, r=0.707 £ {K <, Horio 5 DHEY &
—HTEHHDTHo .

EMEICKDEETH DN, Bi¥E (GFR) -
REY INTBRIETA RIA 2B NWT, Cockeroft
& Gault DI FHEH 1BV TIIRFITHEENME TS
HEINTVS. W LML, ARFSOEMNERIEID
i BV THEME T I 2 EmEA 5 N7mh->
. ¥LHRAEOZETH SN, BARMEMICH S A
e ETIE, MIREDOKTICERD THIE & FHED
REEST D2 ENF SN TS, L L, RREtoxt
SEFRIYIEEFBIEDOZDICT AR LZEETH
0, BEREEEICTHANHRARRTOZEI DN E
EAvN5.

F2EE, BRERTEECAEHLIINTVS
GFR O #ftE X : MDRD O XAEIE I 1,8 HA A
ZBWTHZEDOHFERMENRENTNS. D £/ 2007
FITIEH AN Z X RITHET MDRD O 23Epk &
N7z, 5, EFEZREREREDEZO TR L
H13, Cockeroft & Gault D L EZHDOKIFE LW

HEZESNT, ELBEEKTEFIIBVTY,
E & HITMOTFHINE D B EWHEBEISE S ey
o7z, U UARWFFRIC BT 2 BRI T BE OEH]
X146 (7.3%) EDhoZEDFEREE Z
5N, SREMEZERL, IORIRFANBEELE
ANk,

CBDCA @ AUC & [fi/MRIEAISHBEI 9 2 Z &
IREINTWVWD, RS, FRVEIEEFME N
B O I/ O ENER B OME NN ETH S
EEZ DM, BWETOXMGRIER O HEE AUC, 5
BYoERGORE, KAEREROFHOAE, /&
ENkAZTHY, HKFEMIKRETHDEEA LN
e, G, BIRiEHGZ S0 miteEET 572 51F,
CBDCA # 5 D H#t % —FIZ L 7= LT O prospec-
tive BTNV ETH D EEZENT.

] B

CBDCA Z# 5 m5 HRF 13 24 Ff 2 R 2 8
ETHDZEDFMMZETOLEND D, HRIERMN
WIETRWEFHMINZEEI1TIE, Cockeroft &
Gault O, ZHOHXIZL DTl CLer DILANE
HATHh-o7z. 5%, ISRIEFREITBNWTD Cock-
croft & Gault O, ZHD X ZEMH W T CLer ZH
L, féffiZ CBDCA O E M GREZ2HEHT L &
MARETH O, ARAMENHEINS.
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