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Abstract Objective: To explore the value of serum Creatinine ( Cr ), Cystain ¢ ( Cys C ), Urea, B2 microglobulin ( 2 - MG ),
Serum Creatinine, and the CystatinC-based estimated glomerular filtration rate (¢GFR) in diagnosing renal dysfunction in malignant tu-
mor patients. Methods: The levels of Serum Cr, Cys C, Urea, f2-MG, and Cr from the 24 h urine and serum of 145 malignant tumor pa-
tients were assayed. CCr was calculated using the Cockcroft — Gault equation, and the calculated GFR was called cGFR. Cr of the tu-
mor patients was determined by a modified and simplified equation of the modifcation of diet in renal disease to calculate eGFR, and
the result was called mGFR. The eGFR equation calculated based on the joint outcome of serum CysC and Cr levels was called uGFR.
Results: Significant increases in CysC and f2-MG were observed in each stage of renal function impairment in these patients compared
with the normal controls ( P < 0.05 ). Serum Urea obviously increased at beginning of Stage II ( P < 0.05 ), and serum Cr was insignifi-
cantly increased until Stage III ( P < 0.05 ). The rate of abnormity of CysC remained higher in Stage I to III patients with renal function
impairments compared with serum Cr in the same patients. A good correlation existed between the evaluations for both mGFR and uG-
FR and cGFR, although a deviation was observed. The concordance was higher between uGFR and cGFR than between uGFR and mG-
FR, and the accuracy between uGFR and cGFR was better than between uGFR and mGFR. Conclusion: The detection of serum CysC
and B2-MG is favorable for the early diagnosis of the renal function impairments in malignant tumor patients. A satisfactory applicable
value was found in the clinical diagnosis of uGFR for renal impairment based on the outcome of joint serum CysC and Cr levels.
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Pric W 2 It R 5 B PN B D BB 1Y IV - F65 b
B /INERE 1 % (glomerular filtration rate , GFR) J& 48 7F
— B[] P S s /N ERUE S Y MK 2 PR E )
A E B AE br . N A WL R 28 (creatinine clear-
ance, CCr)— EZIG RPN B DI RERY “ G priE”  (H
T TR FERIC 5% 24 h R A, 25 I TR I FH AR
AR R , PRIt 1] P &b 2 3 iy P If JUL TR e 8 A
BTSRRI R T — RS0 GFR VAL 7 &, Horp 38
] P o s < 2 i W IR A A BT B2 4 - (Kidney
disease outcome quality initiative , K/DOQI) IS A 7]
DI FH B s i 1 o4 R 13 (modiifeation of diet in re-
nal disease, MDRD)/AZC BRI & B9 5 #2115 GFR,
FEAT BTG Cr BAG T /N ERUE AT 2 (estimated
glomerular filtration rate,, eGFR) 1 /AZ, 73 41 E Ah27
HILRAE Cys CTEIT I B /NG b K 20 M4 58 42 00 fit
AR, AN PR I , AN B /NS 1 240 L 53 0 55
e WA TECE Cys CFITIMLTE Cr Y eGFR 772
AMFFERIXT I Cr.Cys C . Urea fMIB2-MG, LA M FE T
IL7E Cr Y eGFR JJK A Cys C ML Cr ¥ e GFR X %44
i 9eg S5 2 T RE A 1 %) i PR AN (B AT 20 BT A9
IAEH TN .

1 MRFAE

L1 #

LI HRVER MRBER A MR ATES B 2010
12 H 220114 5 USRI 145 GEPE IR E 855 OF
g R 65 19, FLIRIER R 45 101, JitieE A8 A 35 441))
BE YO TAREOR AT KA IR, A
PRI A4 5 5 55 M Bk 4 25 2002 4F & & 114 15
S rE (K/DOQI)IZWbRIE - 1) B HEH 105 (' I 2 4y B
TiaeSs ) =3 H SRR B Nk - (GFR)
TR B IR A A e SR R A7 (DR 53 B
FARZERIAT TR ) 3 2) GFR 1522<60 min/1.73 m” AR [A]
=340 H A S0 IR e . £ A = b — 3R
Al JITA SR I R A HERRE A i 4 B s o
HEBR B2 B D REAAL R R K M BB fn Koo 2
REANA . A HEBRAFE IR DI RE A2 MR , AT Ao
SRR 65 % LU N3, Ferh B 70 1), Lok 75 141
M 32 ~ 63 % P44 51.86 % o LA CCrit 531 G-
FROMAKYE , #4 B8 K/DOQT 48 B 112 4 B IE (chronic
kidney disease, CKD) 143 S5 K 235 43 5302 |

BB IIBETEH , GFR=90 mL/min/1.73 m*; Il #1152k
REEHE , GFR 60 ~ 89 mL/min/1.73 m*; I 195 Thig
T EFHE , GFR 30 ~ 59 mL/min/1.73 m*; IV 1915 ) fig
FEHF, GFR 15~ 29 mL/min/1.73 m*; V i '5¥ 2fE
T8, GFR<15mL/min/1.73 m’, L5 K 5 B A % R
eI 100 g FERR I 5% , Ferb 55 4 53 49, 2ot 47 441,
AR 22 ~ 384 P HAFIY 267 X

122 AU TERRAESEE 12 h i AL
98 HE 25 R AN K L, 5+ 2 h S 3 000 r/min 5.0
5 min; [A] KUSCHE R 24 h R, HERAC S R B fi
JREHIR 10 5 P9 25 A F i B 19 DR e T oo i s
12 hik
1.2.1 KPR 5071 T Cys C R E G s
Bl s i I, 370 Pl 9 2R e 24 M A B A w B AL 5 o
T8 Cr AR Cr R FH 2 Rt D0 . (LR AR X750 445 2
ALY 2 R 2R R RS (IDMs ), 3500 &5 ph 1 ifg
g Bl A BRA FI 4L 5 IR R (Urea) SR FH K
LHMHUR T R IR R KA 2R R A R A
AL 1MIE B2 — Bk H (B2 —microglobulin, B2 —
MG ) R FH 15 53 o2 FLah vkl o , 3055 1 Spinreact 23 7]
(PEBEF )443 T 00 H A9 A I #5354 Hitachi
7600 4 H Zh A AL T
122 AHRTEARAYTHEE % 1) N AE DU BR %
(Cer) 12 GFR (% & ¢GFR) , i1 3 & H Cock-
croft—Gault A 2 : cGFR=[ JR LT ( umol /L) x24h JR &
(mL) x0.001 2 /[ 1.7 Cr ( wmol/L)/1.73 (. mL/min/
m®)xBSAx(Z:14x0.82) | ;Miééﬁﬁjx(body surface area,
BSA) (m*)=0.007 184x{4 i it (kg)***x B & (cm )72 )
SR FH AR B8 SR A& 2% 0038 b N R 20 R Tk 1
MDRD J7 #2843 T SCr Y eGFR (3% mGFR)' .
B mGFR=175xScr x4 4% 0.827 ;
2P : mGFR=175xScr "< AR {5 02x0.742%0.827 2
3) Kk 35 2008 4F 3£ [E CKD Epidemiology Collaboration
(CKD-EPID) "' F & KA Cys C FMLIE Cr it 5345 1
[ eGFR 2% J5 F2 (% uGFR) .
1 uGFR=177.6xSer *®xCys CxAF 0
LM :uGFR=177.6xSc™ " xCys C x5 °x0.82
1.2.3  MHXABIRE TN vk

WA K/DOQI 48 FF 17 it 25 S AE B 1 23 B - D
2= T IEATTHE-cGFR, U EARRMAE S%E, IEH
RF®AGSHAE ; T 22 9 H1: L mGFR FluGFR 76
B TR [6] 53 391 Ot 25 2 5 (6 72 B2 19 K/ s mGFR I
uGFR % AZ#{H cGFR£15%,cGFR+30%,cGFR+50%
()RS H B R I R bE TR R
FF 47 X K5 55 5 Bland—Altman 1E ] 5 115 mGFR Al
uGFR 5 cGFR ) — S0 FR L : — B0tk FR BE =mGFR/
uGFR 5 ¢cGFR W2 19 95% C1 B %45 . F5eE X
— FCMERR BT 4257 59 %l AE A 60 mL/min/1.73m? (4K
P& K/DOQIFE R HERE ) o Kf mGFR/UGFR 5 ¢GFR ()
ZEM A PEEREATIEDE , [EH 25 X g Rkt
RETAGE S HAE TR, B3R R 228K
W25 Y Fl e e 45 O ik R o B, TE R
AT R
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Gtk

IML7E Cr.Cys C . Urea F1B2-MG A5 25 5 FH ¥4 %+
FRifE 25 367, I R 45 R 1) HL 38R O 22 0 BT Rl A
5o LA AR LT 7 9 3R 315419 cGFR N B % hrifie
mGFR Al uGFR 5 ¢GFR A kb %5 5% H Pearson #H 3¢ 43
BT 5 et Ab B SPSS 19.0483 745141, P<0.05 K

1.3

Cr \Urea FIB2-MG I 2 45 S U3

145 FEE IR & 18 P D REA 4 ) AR i
cGFR 43k 53, 515 KR Hess , 430 A0 Cys € Urea Fil
B2-MG Y Fifi ¥ ThRE S-S i iy L (HAR A AR
FI(R 1), J52253HT /R 1L Cys CFIB2-MG 7EAHIE
BAEF R HEAG  TH5 (P<0.05) 5 17 Urea 75 T IR FF

2 R I TR (P<0.05) , T Cr A MY A 27w

2.1 CENERE B ANF cGFR 1 Cys € (UL (P<0.05).

%1 A [EcGFRZHCys C.Scr M EE (x+s)

Table 1 Results of the Cys C and serum Cr detection in different renal function stages of malignant tumor patients

¢GFR mL-min"'+1.73 m™ pan:li n CysC/mg-L"! Serum Cr/ . molL- L Urea/mmol- L B 2-MG/mmoL- L

TEH IR - 100 0.78 £0.22 62.25 +29.38 4.56 1.57 176 +0.71
=90 I 34 1.08 + 0.29% 58.12 + 13.85 4.96 + 1.89 3.18 +0.92%
60 ~ 89 1 51 1.46 + 0.29% 78.41 = 13.61 6.36 + 1.99% 3.66 + .94
30 ~ 59 m 32 3.09 +2.15% 109.18 + 30.75%% 8.68 +2.98* 6.89 + 3.447%%
15~29 \% 18 3.59 + 1.43%* 166.13 + 62.627%* 13.36 + 4.93%* 6.72 £ 3.71%%
<15 \' 10 8.58 + 1.18% 431.60 + 82.48%% 21.70 + 4.39%+ 22.55 + 2.71%

*:P<0.05,%*:P<0.0 1

2.2 [ cGFR 3 A8 1k b e £ LY Cys C 5
I3 Cr B 55 AR

W50 D8I B HEFEAY LS Cr ALY Cys C 3%
Ju - FR (Cr: 115 wmol/L, Cys C: 1.03 mg/L) % 5E N
cut—of ({ELHH T 555 TR, B T cut—of (B 25 SR H]
Wik S5 ASIA] cGFR 233 ) S e 835 1L 35 Cys C
S0 Cr B8 R, 4 R 3R 2, 459 WoR . 18
¢GFR =90 mL/min (1Y L} [ 35, 34 5] 8 % Hh A 20.6%
B H# 2 Cys C I E(H =1.03 mg/L , 1M IfiL 7 Cr JC— 1)
FH o M ¢GFR<29 mL/min B, Cys C FlIMLiE Cr A5
R K 100% ; 75 ¢GFR 24 30 ~ 59 mL/min 1) T3 &
HH, Cys C FUALTE Cr 58 %R 71.9% F128.1%,2 4>
SH R 22 A gt B L (P<0.05) 5 7E ¢GFR iy
60 ~ 89 mL/min H 1Y T ] & 4, Cys C 8 RN
54.9% , T I35 Cr A 575 R EDHN 0, Cys C A5 H R
F T Cr(P<0.01) .

2.3 mGFR F1uGFR 5 ¢GFR 75 g i 2 v i e s

2t Pearson H & #1 , A 4H 4 mGFR A1 uGFR
55 ¢GFR Z [ 3 5 IEAH G (P<0.05) , H i uGFR #H¢
Z%0(0.93) % 7 T mGFR 19 A1 56 & 8(0.91) (£
3) o TEWFI T I MER P L, mGFR A1 uGFR 7E
¢GFR%15% , cGFR%30% , cGFR+50%1 [l 19 11 /3 5053
LR 3. B GFRAGTHETE cGFR+30% ) 73 ¥l ik
TIXC RS, 25 3 7R uGFR 7F cGFR=30% F 735Uk +
mGFR. Bland-Altman 7347 .7k uGFR 5 ¢GFR 1) —
oM B AR AT 4 2 75 Bl (60 mL/min/1.73 m?) , mGFR
5 cGFR ) —20E:# 2% , uGFR 5 ¢GFR AY—&hEE T
mGFR (£ 4) ;¥ mGFR #1uGFR 5 ¢GFR % {H 1) i
25N 3 WSS IEAT [BH 20 BT, 485 5 0 7R 78 7
J7 7 uGFR 5 ¢GFR A Xl 1 PR B 3238 T 0,
uGFR (i 22/NF mGFR (64, 1,2).

R2 TRESURES HATEMERE Cys CHMECr FEERILER

Table 2 Comparison of the rate of abnormality between serum Cys C and Scr in malignant tumor patients with different renal function stages

¢GFR mL-min™-1.73 m 431 % Cys C R Ser 5 2R
=90 I 34 7(20.6)* 0(0)
60 ~ 89 I 51 28(54.9)% 0(0)
30~ 59 [l 32 23(71.9)* 9(28.1)
15~29 v 18 18(100.0) 18(100.0)
<15 \Y 10 10(100.0) 10(100.0)

*: P<0.05 (5 [ Ser 53 2 LEE) s O H %



2012 EHE 0B a8

T E G B B B SR A0 U6 SRR R SR 215

%3 mGFR, uGFR 5 cGFR BYHE S MEFAERAE LLER

Table 3 Comparison of the relevance and accuracy between mGFR and

¢GFR and between uGFR and ¢cGFR

HERf
T eGFR -
+15% +30% +50%
mGFR 95.10+48.09 091 35.3 69.1 91.2
uGFR 76.06 +39.53  0.93 38.2 77.9 92.1

#=4 mGFR, uGFR5 cGFREY—EIE IRZE FEFANE LLIR

Table 4 Comparison of the concordance, deviation, and precision be-

tween mGFR and ¢cGFR and between uGFR and ¢cGFR

[IUAZ S XA AR RIS Y A

Tk —EERRE

MR 95qCl EN 95%CI
mGFR —203~610 0225 0.143~0307 -1255 —9.08 ~ 6.60
WGFR —259~286 0003 —-0.066~0072% 1107 478 ~6.99

XA RPRAR GFRAGTHE S S B N 2E , RSN, 2580
w0 Y 4R GFR A THE S 25 (E RS 005, BEDB VRS 2805, 7]
HERRRAERA T B S5 HIAR L, 5 cGFR L P<0.05

R’=0.216

100.004

75.001

50.001

25.007

(mGFR+cGFR)/%

0.00

-25.001 2

000 5000 10000 150.00 200.00 250.00
(mGFR+¢GFR) /2%

1 mGFR 5 ¢GFR —% 1 Bland—Altman & 75
Figure 1 ~ Accordance between mGFR and ¢GFR using Bland — Altman plots
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60,001 . R’=7.156E-5
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= o
3 20.001 L e ®
Es'_ 5@ 38 % °
S 000SE o g3 -
3 © & °%0 o 4 o

o 55 °°
~20.001 oS
—40.00 2
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Figure 2 Accordance between uGFR and ¢GFR using Bland—Altman plots

3 itig
5 R ek 0 B T RE R 1 — R fER I R =2
— , H AT 38 FEA 1232 1 900 T3 A4 JAE A AL 155 J0E it e

PRI R4, 31 2030 4R T T3 DA R 200 7
P2 BN DI AT s 53 A6, e s f B A
Pt KT R T L RS K R
SEREAR X BB I ) B B, o8 SR B LAt A i
FEYITEMR NI B L B K A B 3K L, IR 2 7
PR PRTEAE BB ; -, VR (DD P) 2 fili e 255 6 e
9o HLAT R AR MR B s AT 25, LA FH 250
BRI AT g s B™ 5B DR, B A8 Y
B BN R | e B 0 3 A e R 2R R R R
4 GFR<60 mL/min i, DDP 17 &7 i

Urea J& e 8- PEH 1B D RE 461 36 () N IR MR bR i 4
R G A2 W i 3 o R AR IR T AGE i R
PR T RURE T A | PR AR R ™ R VR b A
ZMHAREM . B2-MG J&—M K5/ F IR 5, I
PGS ) B2-MG ¥ B 54Tl A= BOIRUAS A 56, HOR
Z 5 M AR IRE LR S s R S
B DR A B AR FR A, (H A — S o v &
BB R B, DR S TP i s B T e
ERHE . WUEFE > T 113D I EIERAT Y, AT
MNE/INER R BT, 7 IE B IS G0 T AT R /N
BRUE T HBE ST, (R WUEF K TR SZ AR P51 R |
A LA B FRRA KB R (an R
S RE VG REE T TR R R S 0 R 2 R
Cys C & 122 P& FEER 41 11 13.3 kD [ AEME S 1L
(R B 1A I, 7 AR R, RS2 AR M B L
PR B s, T DB /NBR B R g, AR S N S
S WSCR AR, HA AR HEA PRI, B IA
M AT A T WLEF A9 GFR B4R & . 72 LA cGFR 2
5 H A E AR B DI RE 4> 1 b, L7 Cr 1 Urea ., Cys
CHIB2-MG MR 1L, 45 5 W « ARG TR XS IR, Cys
CFIR2-MG TE B Urfeitany 1 WIRD b 355, Tl
B DR By NS AR N B, WoR T 5 GFR R 4F
FHOGE KO B e £ B R 40 % i 2 i e
{EL; 7 M7 Urea F1 Cr (149 B2 0143 51176 5 D) R4 6 119
TS0 T 4 i B0 8 10 5 B T e 3 W) 25 T s
B T RE L DG A S SRR A b
Jei FB 3 1232 DDP Ry At i Ak B 5E v, 1 2 B0 ]
Cys CPEHHLI01'E DRI 4K Ser HMEUER, U1 5 GFR
AR CE T4 T L, Sk B H 35 I35 Cys C
FIB2-MG XA B Dy BE b1 3 1) R U 2 = 1ML Cr
Fl Urea, 1M Cys C A FB2-MG Z I A 5 LA KA YT
(R 35 /0, PR I B i 400 s R T R 3 /)
BRUE TR A4, DT H1 i 0 14 g 5 0 ' Ty g
HOE LIS

FE] N A2 2 o7 AL Cor 94 BE AN G822 AE
TR T —F50 GFRIFEAG 7, Horh K/DOQT £ 8UK,
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AT MDRD W 5% H & 1) 75 F2 Fil Cockerofl-Gault
7 PR GFR. {HZJCi8 & MDRD J5 #2i4 J2& Cock-
crofl-Gault J5 & , 7677 2 H & M gk ip A 356 1 K8 5 34
Sy F RN AR [ A it LA AP XA [ G CKD A&
H GFRIEARTRAY . PRI 2006 44 [E B /Nek ik o g
IR B 4H 1 FH 684 51 [ CKD £ 25 A AH G BERHE IE
fii fk MDRD J7 72 , 15 21 038 5 78 [E CKD &2 W H Y
oK 4k MDRD J5 & o i A BF 5% A8 26 18 1F i 1k
MDRD J7 F R L4 1 7 i 2 753 FH 5 U ek g 2 5
RERYTEAN . I Cys C KA 2 RAE IR E SR
it DD Re AR Ak py sz e, PRt [ A 22 35 AR AR Cys-
tatin C IYFF S IT & T4 2 GFRIFAE . Kb
R Cys C FILEFE N GFR BYFR G W 89404 247 L
A, W T Y SR 12 B T BEAS 2 Cys C L
SCr AR . ARBISE LA oA AE LRI B3 23200 %2 1 GFR
F S hRE, PEAR R S 9 1 46 MDRD 2% T 1 WLEF
IR 5 R, 5 5 PFH 2008 4F- 26 [ CKD-EPI T &
FYEET ML Cys CARFERA WLEF R R, T ff 35 i
18 Cys CHIALTE Cr/K & 7 RR A e , AT 4
Hbilfs RE SR A58 1Y GFR PPN 5 k. ARBFFT LA T
TE cGFR AR 401 Cys C FIALTE Cr BY 555 R, &
SEH R LU R < R AR R AR T e
HIHCT ~ ), Cys C 50 R 8 3 /& T I Crs 78
B o RedE R N g2, Cys CRH Rt
& TS Crs B 24 ¢GFR 24 30 ~ 59 mL/min DL R,
W B DI REZ I TP I LU | I3 Cr 1Y 535 %
A5 Cys C R H BG4 LR Xt —2F
ST Cys Co WM iz £8. 55 B D fig S 400400 5 %) B0k
K adn . RIS ARG — 2 L T kA B Uit
0B D) R IR H A LT IS Cr 19 mGFR 3
T3 Cys CBEA Cr 9 uGFR, 45 3 7% . mGFR Al
uGFR 5 ¢GFR BYAH G Y 8 4 (AH ¢ R B il ok
0.91 #110.93) ,{H uGFR 5 cGFR A S 1 A 1
5 T mGFR;uGFR 5 ¢GFR A —20 1 FR oK 8 i F ke
FLE B9 L FLBR A 60 mL/min/1.73 m?, i mGFR i
i T HRERME , uGFR 5 ¢GFR i —EMEZ 4 F mGFR;
uGFR AURS % 2 28 T mGFR, i 22/N T mGFR., LA
DA A= JULTEF V7 [ 25800 2 ) ¢ GFR R 2 430, 0 BL 5 1Y)
T rp LR 7 46 MDRD 5 R 14 T Cys CBEA 1ML
11 Cr 9 GFR AN PR uGFR XA e f8 5
B T Re ry 8 F RN A A Y im R W A, PR
Pl vk 35 R R HEA T I DU A , AT T cGFR 1
W T AE 2y A7, HLMERR R, WA I AT i g i
B L D RERS I R

AHFSE A uGFR J A B 98 T & (RN T

] R T s DA R R 1 D BB PR o
WoR TR R M A BEE X E A uGFR Y
FEMEIERNTEE , 2T i Y uGFR J7 Rt i
AT IS, (9 I DA PR 8 B GFR A PRA T
i, N TR B REZ WY, DI ARG YT B A
78 HER IS
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