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Clinical application of serum markers for estimation of residual
kidney function in hemodialysis patients
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Abstract: Objective To investigate novel predictive equations based on B-trac protein (B-TP) and f,
Methods Novel

KRU equations and conventional method were performed in 42 HD patients with end-stage renal disease. Results

Microglobulim (B,-M) for estimation of residual kidney function in hemodialysis (HD) patients.

Median bias of KRU between conventional method and novel equation was 0.30 ml/(min-1.73 m?). With cut-off
estimated KRU > 2.00 ml/(min-1.73 m?), area under receiving operator characteristic curve for identifying patient
was 0.91; sensitivity was 71% and specificity was 96%. Conclusions B-TP and ,-M based novel equation may be a
promising tool to identify HD patients with KRU > 2.00 ml/(min-1.73 m®) without urine collection.

Keyword: hemodialysis; ,-microglobulin; B-trace protein; residual kidney function

1L 3% M1 (hemodialysis, HD ) ) £ 54 8 & #
A A 6] B % ) RE
RKF) ", Hl 5 HIR IR ZIEBR % (residual kidney
urea clearance, KRU ), 5" WUEF & B R85 B IR £
K WUBHG B2y B EFRR P BOPFYE S BN E

( residual kidney function,

ks HIY 2 2018-05-24

MR 30 AT G, PR B PR R R 8 o B /N R
R ( glomerular filtration rate, GFR ) A, 1 28 FH LT
THERRME GFR sl IR H HIM & 7R RKF,
RKF Rl 2, KA HD S AR A A 5T
wUGEE VI, Hw k2 ", ARG EE

- 79 -



R B EE 2 Ak

o5 28 %

HD B35 B DB 7 2ok 8 & RKF, B HD (5 2 A
BIHETH, H RKF ACPARME Y. S50 FHRAE 24 h 5L
HD [ R i RKF, HiZJrik5) ey, HEtc A A
TRAEIR IR ™, ARy B - &
H ( B —trace protein, B =TP) fl B~ HMEREH ( B~
microglobulin, 3 ,-M ) AR RKE g )y #e 2,
{CHCHD i 1R IARAS , RVRERS 455 o STk i o
PR R Eff, SER PR I A R axbmite, A
ST TR 7 v N A B 42 9 A B A e AL HD
580 & RKF, PFEA4 KRU 00 J57 F2 £ 5 KRU fA >
2.00 ml/ (min + 1.73 m*) MYEEWERAME, I8 30 H
T HD fykbdrh ™, SIHGET .

1 ARSI

1.1 HRIIH

PEHL 2014 4F 1 H—2016 4 12 H VG R§ BERIA 24 Mt
J& B= Bt I TS AV B MsA i 2R 1 B s e A HD 1) 42
BT I, B 28 ), Lot 14 915 4 44 ~ 73 %7,
A4 (56 +£7.7 % ); F44 24 h R4 670 ml, G ABRHE
fEfA = 18 % 5 JREF= 200 ml/24 h 5 R HD, 4l
Sk o HEBRPRE . BRI R . AWF5EE
RGBS AERIE . W
1.
1.2 FREYHEN

FEE CHD YR B4 1% HD R, F BN-II
FERN R 1A BT A R L ) (AR VS ]2 ] ),
FHECH S e b A LG B -TP F1 B ,-M 7K, H]
2 AN HH A I B -TP Al B,-M. JREA
FLEF K-
1.3  FFNAEMEXLN

1.3.1  wHI & HD R &n % RKE - FFiE HD 58

*£1 HD—#B&EHR

1 YENTEE RORIAESS 2 Yk HD Z RiTHUL, 78 2 YU
Z IR #EAS HD (A1 [R] PR PRI A SRR R
WUEFERRR ", EBRR (ml/min ) = JRIEIE x FRE +
SERIMIE W (HD §i 2 (R FME ) + BOREERT
[ . HD (B >3 d, AR AE R 24 h REE
H# RKF",

132 HD #% Ke/V (spKe/V) #1454 Daugirdas
SHEARIE Y : SpKi/V=—Ln (co/c1-0.008t ) + (4.0-
3.5x%xcl/co) xuffwe t & HD WAL (min ), uf N
JE (1), w b HD JGIRE (kg), co Flel 4351 HD
A fE MR R A (mmol/L ).

133 smye AX2| E HD &M 3 ik fkFwg g ig "
IRER L =(ct—cl ) /el, ct=cl5 B ¢30, 15 8% ¢30 43
S HD J5 15 5% 30 min.

13.4 JrEowmasm (v) R Watson AR ol

135 KRU M54 @O KRU (ml/min) =69 x B -
TP-2.144 (% ), KRU (ml/min) =69.000 x B ~TP-
2.144x1.677 ( % ); @ KRU (ml/min) =1771.000 x
B,-M-2.328 ( %z ), KRU (ml/min) =1771.000 x B ,—
M-2.328 x 1.610 ( 3 ) ; @ KRU (ml/min) =385x B -
TP-1.450 x B,-M-0.965 (% ), KRU (ml/min) =
385.000 x B -TP-1.450x B,-M-0.965 x 1.694
( % ). KRU B (ml/min) & F I+ A Kt/Vurea,

Dubois 2 7 1530 f R i AL, e R 3 1 AR 5 AR
ml/(min + 1.73 m’ )s

1.3.6 GRF 1 @ 7 # @ GFR[ml/
(min * 1.73 m>) =95 x B-TP-2.16 ( % ), GFR[ml/

(min * 1.73 m*) ]=95.000 x B -TP-2.16 x 1.652 ( 5 );
@ GFR[ml/ (min * 1.73 m*) ]=2 852 x B ,~M-2.417
(%), GFR[ml/ (min + 1.73 m*) ]=2 852.000 x B,-M-
2417x1.592 ( % )5 @ GRT[ml/ (min + 1.73 m") ]=
673.000 x B -TP-1.406 x B,-M-1.096 ( % ), GRT

(n=42)

HfE 56.00 +7.70 28/14 136.10 +25.50 81.80 + 14.20 670.30 (317.00, 1054.00)

HfE 1.77 £ 1.50 67.87 £ 15.70 8.49+2.13 6.68 (3.10, 20.37) 25.60 (102.00, 36.501) 1981.50 = 1 533.50

pieiE 1.19+0.26 3.39+6.66 61.26 + 6.50 36.90 +5.80 90/10




5 36 30 KUHE, 45 - MU ARG T RS LGB T R 4R P R R FRR PR A (B

[ml/ (min + 1.73 m’) ]=673.000 x B -TP-1.406 x i, L KRU{H >2.00 ml/ (min + 1.73 m”) J5 Fffi 54

B ,~M-1.096 x 1.670 ( 7} ), (B BT (T M A L T 8 1 A R, AR
1.4 SitEHE B F K 82.1%. U3 A 13.6% 1Y i #F KRU Al 5 1 <

B 4 BT SR ) SPSS 18.0 Z 15/, Mk 2.00ml/ (min + 1.73 m*) (&AM ), i5F 4.3% HEHE
DIBEE + ARifE2E (T+s) B iFw R T A MAE>2 ml/ (min - 173 m) CEEAYE ). fEBFHPE
AT RO AR M (P, Pro) 130, RSREE B SRR 2 P S ATy 0.74 my
St K. 2R H TR E 2 (receiver operating (min * 1.73 m’>), JEH 0.05 ~ 2.00 ml/ (min - 1.73 m’ ),
characteristic curve, ROC ) "I [ BRI 000 5 72 4k 5 TR, MPRFIZSRA S KUV A 1.2 BEITE) 0.9,
EEAF KRU BIITACRE ., P <0.05 Jy2ssifisgcitpgpy, AT SUIHD AT 010 5 Kuv S

M 0.02 ~ 0.29), {HIfAT 95.7% H 2 ELL B/

2 #HR HD 74
24 KRU B 234 KRU RIS 6 23 KRUBIMRRAT A HD &7
KRU 5 L7 S AT A5 0.2 1 IRk >200 mird 42 ) B 717 KRU >

':P'fﬁﬁ’vﬁ%ﬁj‘j 0.30 ml/ (mln - 1.73 mZ) (P >0.05 )o 2.00 ml/ ( min * 1.73 m ) E@A%% 15 {ﬁﬂ, KRU 'fE >3 ml/

ROC éj}’ *ﬁ E /j—‘_\. FH 7\:7 %513 ,fﬁ ﬁ KRU ,fE >200 ml/ (Hlln M 173 I’Ilz) E"J:’%\% 5 @U (W_é'*:z4)o ﬁf*gﬁ, ﬁﬁ.%
HD #) 4 0] F i 20%, J5#& 181 ~ 2 HD, H4y
KRU { <2.00 ml/ (min * 1.73 m*) EREA7 L 07 7

(min - 1.73m") 3k & 1 3 I KRU {5 >2.00 ml/
(min + 1.73 m") REEA S EZWERTE, H ROC T
Wi 088 ~ 091, (I (B-TP+B.M) BIKRU 5 gy sz it 5 %55 5 KRU HEL&E

TNy FAGFE KRU { >2.00 ml/ (min - 1.73 m") fEH =42, ml/ (min - 173 m°) |
TR DB (A s 520 KRU B >2.00 ml/ (min + 1.73 m”)
M EFE L T ROC T I 0.91, AU AR =k _
A3 T1% F196%. W3E2. 3. G WIRES 2.56 (1.26, 3.75)
22 KRU RS AR Re B -TP Jr i 218 (1.21, 353) '

B 40 W I A A TR 8 T (Kidney disease B,-M Jrfi 2.15 (123, 3.51) "
outcomes quality initiative, KDOQI ) Fr# H ik Ki/ B TP I B .-M Jif 226 (121, 342) '
VAL H] KRU F0 75 72 D 7 BT BB 22 42 B AR A A0 & L VS EHNE L, P>0.05

&3 37 KRU MRS HT RKF BIRBELLE  (n=42)

B -TP Jifz 0.88 65 89 85 65
B -M JifE 0.90 65 95 89 60
B TP+ B ,—M 7 0.91 71 9 88 66

&4 KRU WA 216 H B M7 EZNER KRU EEE ROC A4 (n=42)

>1 23 0.95 89 70
>2 15 0.94 72 95
>3 5 0.91 71 96




R B EE 2 Ak

5 28 &

3/ JE HD, FiJEH KRU B 5 F2 ek GFR Fi Jr #2
BETEW (51 ~ 34 H ) g,
g
WEFTUESE, F B -TP Al B ,-M J5 B2 g v o 46 1
KRU = 2.00ml/ (min + 1.73m’) BUERE, HIFA%A
82.3%, {ASREE 4.2% BB . #ERIFE KDOQI &
) KRU B R R R R AIGE T Ky v 318, 84 1A
INLEA B B AR HD. KRU B9 3E T« HonT i
FIEAHD BRI Tr 5 IR IR EAE B /NS BRI
S35 KRU A, 7ETFUA HD 4b 7 Ipfdi s 15 3 (54 ™,
MR HD XU . SR 1T 2240 HD B0 IR I R I i
HD 475, s R ZHEE L. 3 W/ i R, ]
D ERA KK RKF LAAE I 46 HD Fl &, H 2
RKF % (JRH /d>500 ml) Wit ™. RIZRHA 2
UK/ JE HD w] R §A 3L RKF Rk A= 6 it ', IR
1Y HD i) e KBl ik 2 i, BRI T mUAS .
PediE, HurdEMEIT CA LBURE 2 K/ JE %
HD, {HRAT — 5T A b S HD &by .
EH VA, bR RN IR IR 2 —

ZA RKE F1HC A 8 25 R R A A A T i S AL
A BES HD F8 & AN RE AN SR A2 HD 9 8] 4 JR WA G
Ik, HAT <5% B9 HD B RKF, KISk, A
i HD (3% RKF LLIE BGEHT TR, A 45% 1Y
BEAETFLR HD I GFR {8 >10.00 ml/ (min * 1.73 m’),
WOHLF R 3 W HD 5 1 RS T R AR T, R
HD SE B RKF 7 A RGE, DRI R o0 1544 T
HD IR R B PE S 98 25 iy 7 5 HOR, 280 HD
X T o R 1 55 e A AL e S SO e A
W B 2 e i i) SAARASON AT R L RKEF R, XA~
B 5 B B A HD 4558 —3 7. SRk HD 3R
Y7 T RS AR I B/ NER BT s T RB AL R, X 5
“SEEE /RO BRI

A8 P A R HD[ 8% KuV (SpKyV) >
1.2, J& Kvv>2.2, HD BfE< 4 W], JFih HD B4 7
B/ RGN . B RKF J0E s s &, 76
TEOLT HAR BIHBR RS S AR 2, 2k S fE
BB ] RKF R R 5 1S 9 HD AIRAL Jr . an A& #1
Dy il i KRU HCERRA, i Wil e PR it 5 HAth 58
PEFREY) CInZL i ARG ) REEEEEH], HAT
il 1A FE o PE S B E I R A B AL ER AT 45 5 HD SR

3

A, BN 2 YR/ JEIEAE SR 3 UK/ HD ., (HEEF R
e ™ RYZE SRR, B KRU W5 72 + HRIRE >
200 ml/d T H#EE HD 4bJ7, Rl 20T 46 HD 4bJr
FUE T57 B SR

o R MLE AR &Y B-TP Al B,-M. B-TP &
23 kD B FITEIF 2 A8 B ik (LG AR S0
OB Do B H B HEME R FE A S M, TR
[ REYR YT A A S MR A AT A, (H B —TP FEHA
RAFPEI, ANLLBEARAE RO BT & WG . B ,-M (1)
A 118 kD, Hli i K PAe 2 /18t g e,
SIEAE N AU RGBT B 0 - T 3 S F
T3 A BB RN S 2 (RIS A AR ) (9 22 5 s ARG T
&, MAE 2 RS R R — 25 R

2 LRk, B -TP+B ,-M Fiill )7 #E 4} KRU B4
R A2 W ie s . X5 B iR i = 200 ml Al
WO EaE R (AEXHR ) HD BERARL, H g
GE RO IA T, ANz F R R A VR,
KI7E RKF A, HAURE A BR . H 27 B A5
KRU {8 >2.00 ml/ (min + 1.73 m”) W}, ZEIG R A
RKF #2 [KRU {8 >2.00 ml/ (min + 1.73 m>) ] WA %K,
JeHJEMOTF 4R HD b .

2 % X Wk

[1] DAVENPORT A. Measuring residual renal function in dialysis
patients: can we dispense with 24-hour urine collections[J]. Kidney
International, 2016, 89(5): 978-980.

SHAFI T, MICHELS W M, LEVEY A S, et al. Estimating residual
kidney function in dialysis patients without urine collection[J].
Kidney International, 2016, 89(5): 1099-1110.

MATHEW A T, FISHBANE S, OBI Y, et al. Preservation of
residual kidney function in hemodialysis patients: reviving an old
concept[J]. Kidney International, 2016, 90(2): 262-272.

WONG J, VILAR E, DAVENPORT A, et al. Incremental
haemodialysis[J]. Nephrology Dialysis Transplantation, 2015,
30(10): 1639-1648.

WONG J, SRIDHARAN S, BERDEPRADO J, et al. Predicting

(2]

(3]

(51
residual kidney function in hemodialysis patients using serum
B-trace protein and ,-Microglobulin[J]. Kidney nternational, 2016,
89(5): 1090-1098.

PR R TN AR YRR I OE M IS L PR B K
FJEREm A R (7). B IER R, 2011, 27(7): 495-498.
KALANTAR-ZADEH K, UNRUH M, ZAGER P G, et al. Twice-

weekly and incremental hemodialysis treatment for initiation

(6]

(71

of kidney replacement therapy[J]. American Journal of Kidney
Diseases, 2014, 64(2): 181-186.

(JEDS 4k )

- 82 -



