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Table 1 Models for predicting creatinine clearance (CLcr, ml/min) and glomerular filtration rate (GFR, ml/min)

Model (Ref.)

Jelliffe (11)

Males: CLer =[98 — 0.8 (age — 20)]/Ser

Females: CLer = 0.9 [98 — 0.8 (age — 20)] /Secr

Yasuda (12)

Males: CLer = BW (176 — age) / (100 X Ser)

Females: CLer = BW (158 — age) /(100 X Ser)

Orita (13)

Males: CLer =[33 — (0.065 X age) — (0.493 X BMI)] BW/(14.4 X Secr)

Females: CLer =[21 — (0.030 X age) — (0.216 X BMI)] BW/(14.4 X Ser)

Mawer (14)

Males: CLer = BW (29.3 — 0.203 X age) /14.4 X Ser

Females: CLer = BW (25.3 — 0.175 X age) /14.4 X Ser

MDRD (15)

GFR = 170 (Ser) ~ " (age) ~ ' (0.762 if patient is female)

X (0.180 if patient is black) (BUN) ~*"*(Alp) "8

Modified MDRD (16)

Males: GFR = 0.741 X 175 X age ~ °*® Ser ~ 1%

Females: GFR=0.742 X 0.741 X 175 X age  "?" Ser ~ M

Cockeroft-Gault (10)

Males: CLer = BW (140 — age) /(72 X Scr)

Females: CLer = 0.85 X BW (140 — age) /(72 X Scr)

CLecr: creatinine clearance (ml/min), BW: body weight (kg), Scr: serum creatinine level (mg/dl), BMI: body mass
index (m*/kg), GFR: glomerular filtration rate (ml/min), BUN: blood urea nitrogen level (mg/dl), and Alb: serum

albumin level (g/dl).

b1 *

1. WREBH

AE BLOK 229 B R 3 N RRIZ 30y T 201249 H 2 5
2015 4F- 2 H £ TO MBI, (LRI el TEIR %
o WS B ABEE /R E Lz, &k, A7, b
BRZPEESE - wbiim B E R 2O R E 2 72 KR
5 : B15-05). f#5h=BFHHEHIE, AXRETE A
KOIlCEALERL, BEDT 74/ Y —(RHEIZHEE L
7=.
2. B EE

(LR E N B 5 -8 H, Ser A 2.4mg/dl L EDREFE,
Scr A 0.45mg/dl AKWiDEE, 24hrCLer 2% 200 ml/min LA
Eo#F, BMI 2 35kg/m? YL LD, FEho w Bk
BT — A BREL TS EHITTAERNR 2 SR L 7.
3. H&EIEEH

BIHANT A H—Z) VAT LEHNT, L b
O ZART T 4 TISHEEIT- 72, T, MR, 24, &
£ (HT, cm), A#E BW, fk&#H), &M (BSA,
m?), Body Mass Index (BMI, kg/m?), IfilyiEZ L 7 F =
VIR (Ser, mg/dl), Rz LT F = ViRE (Uer,
mg/dl), JRE (V, ml), MERFERIRE (BUN, mg/
d), M@E7 L7 3 (Alb, g/dl), % KU 24 K Cler
(ml/min) IZDOWTHEET>72. ZDOL X, SeridfitE
WCEE X7z, BSA 1 DuBois & (BSA = BW™® X
HT*™ X 0.007184) #HW\WTHEB LA X512, &BE
DAL2AFEEHT O 24hrCLer ¥ &K O SFEEHERE T %2, Hi
WU~ 1) BLOE VISR LS PHIRIHES T
PHELE ZokE, BEOERELSBIEARES D KX
WiGE, BW & LT ORI & - TRD 65 - BRlE A
HAMHL 7.

LBW =50 + 2.3(HT — 152.4) /2.54 (5%)
LBW =45 + 2.3(HT — 152.4) /2.54 (&%)

FTARTOTH Cler I2x LT, REFHOFEKLHEM%E
1.73m* TR L 72fR%k (BSA/1.73) #FUL B Z L2k ik
FRm R IF A i U 7z
4. ¥RET B

WAL, IERME OB E (Shapiro-Wilk @ W)
BXOHGEMEORE (Levene DMGE) 12HDWT,
H. Student @ t B, Wilcoxon DJEA IR E, Spearman
DNEN AHBE R KL, #5 & O Pearson D F& = AH B 45 Ar & A A
7. WEEHEHATIZIZ IMP® Pro 10.0.2 (SAS Institute. Inc.,
North Carolina, USA) %l L, MaI¥FNREDHE
HEA fERRE 5% Kl & L 72,

5. SEBEWRETAXICHTSTFARE

BTUMETNICB T B RE 2§ 572012, £112
TN 7 A D BEFN T MK & B O T 24 R Cler 12852
Tl CLler DB &1T 572, AIC k> TR Sk
ERE (RY) & XUV k#2E (RMSE) 3, /b 3
WIVRE R K OMEE 1 - UIF 0 OEHEY» & B S /=il
EBOBOMHLZ. GFRICHT 2 TPHIETLTH S
MDRD X ¥ & U modified MDRD &, (mMDRD =) &,
Cler 725 GFRIZHFE T 3 55 IR I N T 5 7R E
0.719 TBR L THEIE L 72,

6. FHIETILOHEE

ABHEENZ I 5 24hrCLer O TN E A KIZT K
TEBERT 572012, £20BEL R LHRRAEME H
W CHE MG 2 S L 72, 24hrCler & & EH KT DR
HVEERRET T 5 72012, JEIESAR T — #1213 Spearman
DONEN AHBE R %, (IEHL 370 7 — #1213 Pearson D& AH
Bt & L2 B MIc k2 ET MBI N
T, ZRGEIRICE AT » 774 2 Z2REo%



PP IS L= L 7 F =2 2 ) 7 7 v A2 PR 19

AR BAL R AR B (VIF) & HCCEHiiL, VIF >
10 ZEEEESD & L. 2610, KETuy F2H

W RN & 1T - 72
& 7
1. HWEREFH

FAENRE L 572126 5D 5 B, BIMEHEIZFE Y T3
BELERNIZ116 AR E Lz, &RITREE
DO RAER 21T, BEREEOREIZIE, LFFENT 30
HEIN (272U, (b2t 36 H, 38 HA&K 1 4) DOF
R7 — 4 36 KO, fbikan 30 HRUN (=72 L, fb2@i#
HHG 36 H, 41 HAK 1 4) £ 7230 #kik 4 HPND
AT — 2 B L 72
2. BEERE 24hrCLer

BEYE R T — 4 & 24hrCLer OBfRE X 2R L 72,

HT % BW 7% & ORI IZBI 9 5 A ilid, 24hrCLer I2xf L
THIS 2 < GRERIEOMHB %2R U 7z, Finid 24hrCler 12
M UTHDOMHB AR L 72, 5i¥ED 24hrCLer (n = 87, F
Y948 105.6 £ 21.8ml/min) %, LD 24hrCler (n =
29, “F¥ME 82.0 = 17.5ml/min) &ML T, ARICEE
/L 72 (p<0.0001). — ), Ser, 1/Ser (data not
shown), BUN, # XU Alb 1% 24hrCler & A7 2 fHEE %
INE BTz,
3. TF#l CLer & 24hrCLcr OFERE

24hrCLer &, £ 1I1IR L A MEHE THINIZ X > T
K& 727 CLler & L < &7l GFR @ RMSE # lbig L
7oA R, /B X URADRMSE 3224, 195
(mMDRD &) # &1*452 (MDRDRX) Tdh -7 (%3,
1.

Table 2 Patients’ characteristics. Data that exhibited normal and non-normal distributions are
expressed as the mean £ S.D. and median [range| values, respectively. R and P-value were

calculated for 24hrCLecr.

Characteristic Mean or median r p-Value
Age (years) ' 64 (35~ 75) —0.33 0.0003
Patients (n, male/female) * 116 (87/29) - < 0.0001
HT (cm) ' 163.7 + 8.1 0.52 < 0.0001
BW (kg) 60.6 + 11.2 0.60 < 0.0001
LBW (kg) " 61.4 (39.2 ~ 82.2) 0.53 < 0.0001
IBW (kg) ' 59.5 + 6.1 0.52 < 0.0001
BSA (m) ' 1.66 £+ 0.18 0.61 < 0.0001
BMI (kg/ m?) 223+ 2.9 0.46 < 0.0001
Ser (mg/dl) ' 0.76 & 0.12 — 0.4619
BUN (mg/dl) 13 (7 ~ 26.3) — 0.9435
Alb (gzdD) ™ 4.1 (2.7~5) — 0.6188

Type of cancer
Non-small cell carcinoma (%) 84 (72.4)

Adenocarcinoma (%) 58 (50.0)
Squamous cell carcinoma (%) 18 (15.5)

Others (%)
Small cell carcinoma (%)
Large cell neuroendocrine carcioma (%)
Pancoast tumor (%)
Malignant pleural mesothelioma (%)

Others (%)

"Obtained with Pearson’s correlation coefficient (r). "' Obtained with Spearman’s rank correlation

coefficient (7). ¥ Obtained with Welch’s #-test.

Table 3 Creatinine clearance (CLcr, ml/min) and glomerular filtration rate (GFR, ml/min) predictions obtained for

the patients using previously reported models.

No Median ‘
Predictive model (Ref.) N CLer or GFR R? RMSE p-Value
of patients .
(m]/min)
Jelliffe (11) 116 76.3 [49.6 ~ 137.6] 0.293 27.4 < 0.0001
Yasuda (12) 116 77.9 [28.1 ~188.6] 0.444 27.0 < 0.0001
Orita (13) 116 85.4 [32.5~153.7] 0.392 23.9 < 0.0001
Mawer (14) 116 80.8 [37.5 ~ 203.1] 0.359 24.9 < 0.0001
MDRD * (15) 116 135.4 [72.4 ~ 215.6] 0.351 45.2 < 0.0001
Modified MDRD * (16) 116 97.0 [52.4 ~153.2] 0.350 19.5 < 0.0001
Cockeroft-Gault (10) 116 73.5 [26.8 ~ 191.6] 0.438 29.8 < 0.0001

* Standardized GFR obtained using a correction factor of 0.719.
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Fig. 1 Correlations between predicted renal functions and 24 hr creatinine clearance (24hrCl.cr, ml/min) in 116 patients. The predicted
values are calculated with the predictive formulae of Jelliffe, Yasuda, Orita, Mawer, MDRD, modified MDRD, Cockecroft-gault and
Model L.C. Closed and open circles indicate male and female patients, respectively. Solid and dashed lines depict standard (slop = 1,
intercept = 0) and least squares regression lines, respectively. * Standardized GFR were obtained by using a correction factor, 0.719%.

Table 4 Characteristics of the multiple regression model, Model L.C

) Non-standardized Standardized
Independent variables
B S.E. B p-Value
Intercept 19.0 20.5 0.3939
BSA (x;) 75.8 11.6 0.59 < 0.0001
Ser (x,) — 556 16.3 —0.28 0.0009
Gender [Female] (x;) —11.7 2.54 —0.22 0.0231

BSA: body surface area (m%), Scr: serum creatinine level (mg/dl) and CLer: creatinine
clearance (ml/min). 3 : Standard partial regression coefficient. S.E.: Standard error.
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Clearance in Patients with Respiratory Tract Neoplasms
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Abstract: Many patients with respiratory tract neoplasms need palliative care. Creatinine clearance (CLcr, ml/
min) plays a fundamental role in determining the choice, dosage, and dosage interval of analgesic treatment. CLcr
can be calculated from the results of laboratory tests and urinalysis. However, 24hrCLecr is rarely used in the
clinical setting because 24hr urine collection can have a negative impact on the patient’s quality of life. It is also a
known fact that urine collection by patients might lead to low accuracy of their urinary volume. Therefore, a variety
of equations for predicting 24hrCLecr or the glomerular filtration rate that are not based on urine collection have
been devised. However, it is difficult to predict renal function in cancer patients. Thus, we compared various 24hrCLecr
predictive models and extracted predictors of 24hrClLecr using multiple regression analysis in order to develop a
high performance 24hrCLecr predictive model for use in cancer patients. As a result, body surface area (BSA) was
selected as predictors of 24hrCLecr in cancer patients as well as serum creatinine level and gender. The predictive
model constructed in the present study displayed excellent potential and was useful for estimating the renal function
of patients with respiratory tract neoplasms.

Key words: kidney function, creatinine clearance, lung cancer, palliative care, prediction model
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