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[Abstract] Objective
From January 2004 to December 2014, literatures related to urinary NAGL for the early diagnosis of AKI had been
searched and collected from databases,including PubMed, CNKI, Wanfang,and VIP database. QUADAS was used for

the quality assessment of these literatures,including the sensitivity, specificity, positive likelihood ratio, negative like-

To assess the early diagnosis value of NGAL for AKI by using Meta analysis. Methods

lihood ratio,and diagnostic odds ratio. And sROCs curve were drawn. Results 18 articles were collected in this study
with a total of 2 095 patients. The results of meta analysis showed the summary diagnosis values of urinary NGAL
for AKI,and its sensitivity, specificity, positive likelihood ratio,negative likelihood ratio and diagnostic odds ratio ac-
counted for 0. 80, 0. 81,5. 23,0. 23, and 24. 53 respectively. The AUC of sROC was 0. 900 7, and Q value was
0. 832 0. Conclusion Urine NGAL as a single indicator has represented highly predictive ability for AKI,and be ben-
eficial for early diagnosis of AKI.

[Key words] early diagnosis; neutrophil gelati-nase-associated lipoca-

acute kidney injury; Meta analysis;

lin

BB (AKD BRAFR O 200k B 8B . AKT 245 116 IR
REAR & AL AE 3 A P, BN I L AR TR AL 4 K B 5% 1%
SRR AR AR U RR B 0 B A5 R N T R S B R E AR AR
WL WRRA T EBY TR INAEA & P, 0 S
3 W JE A A 2 0 R L £ R AR DI RE R 5 A AE (MODS) , I
ok AKI BB EANKF AL, NI R REE L5l&ET
I A P 80 BE B AT . R v 2 Y Rl A S B B B 3R AR A
(NGAL)J& F lipocalin2 5 % . 76 N M 14 2 40 4, {01 B U 22 {5 3%
35 5 T AE L B2 20 M0 52 0] S 2 3 T S e 2 A i R S A4 (.
B B 5 RIS WA AR R T L TR A B A A B ok
Meta 4347 » B i HEVEMT R NGAL S AKT 530132 Wi 189 4 {1
1 BRE5H®
L1 WERRIE EE TR R LT 4 A8 e . o e
YOI T O B P S, PubMed, WUE K 2 36 i . ook
L0 1 T 5 AR G i 38 3R AR 1 L A B L L RS s 3R

¥: % 17 : NGAL . neutrophil gelatinsae-associated lipocalin and

acute kidney injury,neutrophil gelatinsae-associated lipcalin and
o RIS AN A KR A RO 2L K
FAEMR Ky 2004 4 1 A 2 2014 4 12 A, K R R I8 1 2 K B
R B E o SCHRIE 2 B Sy v ORI S

1.2 A ACRHE B A o

L2.1 ZARRME  (1DNGAL % AKT 552 Wi A 8 1 SR 5
(454 RIFLE £ Wi b5 o L AKIN 2 W b ofi | i JJL TS 42 3 2% 7
= 50263% 3 A K W AR E Z — 9 AKT (3% S 16 30 B 41, 3k
AKT 38 18 SCR IRZH 5 (3D XA A TT & R v 3030k s (D)
FE I SCHR H 4 BROA 85118 W A

1.2.2 HEBRARUE QDA WIHH Y R 05 ARS8 38 i L
N e 38 Ao SR R BN A B 10 SCHR 5 (2) T R Bk 3R A TR R
I8 04 SR L ObR A% 1A X 5 9 SRR 5 (3D Z538 R BIHR L S
SCHR SCHE DR AE 5 () Bl PR SRR .

1.3 SCHRGAZE S W 30 B SR s A0 R HAH S A 2 HE RO
FFG SCHRZ 5 TR A G 90 A FR 09 SCHR AT 40 B9 32 . Lo o2 2

acute renal faliure

EEBN RSB L BN E DI R K T2 WS .



» 3698 - I EF 5K 2015 4 12 A% 12 5% 24

Lab Med Clin, December 2015, Vol. 12, No. 24

YA

1.4 SCERRRE PR MR4E QUADAS Xt 94 A F 5% Y SRk % =
HEAT PR MO ik — 354 14 N5 H L 1A% HEBARSE SCk Y
ZLACRTCETAE TR E . 2% Jadad ST W
R 2B TR 0 A ONEETR 1 . HAP R RS
ik B4y 0~15 43, 8 JoT & SCHR A 43l 16~28 45,

1.5 Sl 243 R Meta-discl. 4 A% 50 3517 521145
BT 1B {200 T 38 3k Spearman A5G 72 B0K: 38 , 3 B {E %5 1 7T 3
112 Wi L AH L Cochran-Q fHAG K, N5 P>>0. 05 B ¢ 5 i
PEAETE AR5 A A I A0 5 P<<0. 05 R B M7 76 .
I BEDLASERY . AR 30 40 W87 1) S5 S0 B 203 4 8 I A 353 A

N R B R B L PR PR ABLAR LL L B B AR L AN IS T LA L
SRIG M M Z IR H TAEHE (sSROO) 128, 318 sROC iR T
WA AUC 1 Q4.

2 &% R

2.1 SCHRPRIEZS IR W1 R AR A 36 SOk AR 6 651 f L g
B A A B R SCHk A B R A 6 545 B L kA 106 B SCRR
P — 2 B 4 SCHEAT O 0k . 3 A A 20 D) 52 SR A A i 2
BT BRI R i R A s H W S AWM AR S L
8% A RN 88 R SCHR . SEPR LN ASCHR 18 B . £ 1 AR
SCHk Y FEAS R AE

*x1 MAXBHHELARARER

fE& RFEM  AKLHIE Ik AKI il % AKI 2 Wi g i NGAL #6977 1
% b a2 L8] 2009 14 15 Ser L SEREAH 3 K F 8% F 50% ELISA
X 5 A e o) 2011 21 99 Ser L HERHE I N K T k% T 50% ELISA
o g L0 2013 40 35 Ser F 5 RilE 0K T 8% T 50% ELISA
[ SvAS 2010 11 14 AKIN ELISA
2 gk A1) 2010 17 57 AKIN ELISA
T ¥ g 218 2013 35 38 AKIN ELISA
g e 1] 2013 44 97 AKIN ELISA
TRl A 2013 33 77 RIFLE RS T S ARLISTS
JE g e 2 Lo 2014 46 102 AKIN ELISA
YRR 2014 43 59 RIFLE VRS T AL
Siew 4zL18] 2009 150 361 AKIN ELISA
Xin 419 2008 9 24 AKIN ELISA
Liu Zg[20] 2013 26 83 AKIN ELISA
Mishra % [21] 2005 20 51 Ser 3L RIME RN K F 8% F 50% ELISA
Wagener 4[22] 2006 15 65 Ser L HERHE RN K T2k % F 50% ELISA
Zappitellj Zg[23] 2007 106 34 RIFLE ELISA
Bennett 4(21] 2008 99 97 Ser L LR E B MK T 8% T 50 ELISA
Zheng %§:L25) 2013 29 29 AKIN ELISA

M4 QUADAS 37 44 A SCHK 0 3 4, Bh ik IR0 A 18
T SCHRPE 4 18 ~23 40 R &5, il 4 2 1 Jon & SCHk. itk éh, A
Meta-discl. 4 B /b #E47 5 5 MK 56, 45 2R 8 /R , Spearman # ¢
ZH 2l —0.637,P=0. 004, P<C0. 05, 1t B BF 55 43 M7 18] 47 7E 1%
BN . 2 W LA b Y Cochran-Q B 24 44. 40, P =0. 000 3,
P<C0. 05, W Ut B WIF 9% 22 [0) A5 3F B (5 30 i 7 A6 . 2 F UL B 45
AP IR NGAL X AKL B 12 Wi 0 5 1 Meta 23 #7 F 5+
B .
2.2 Meta /381 H Meta-discl. 4 {4 % $5 [ H1 2500 B 7 4y
Brfd i, JK NGAL Xt AKIL K12 W i 10 & U2 2y 0. 80
(95%CI:0.77~0.83) L S ¥ BN 0. 81(95% CI.0.79~
0.83) LM FHM: ISR LK 5. 23(95% CI:3. 95~ 6.91), & 3
PERLAR R 0. 23(95% CI:0. 18 ~0. 30) . i M2 Wi L {8 L R
24.53(95% CI:15. 42~ 39. 01), JR NGAL #; i AKI B i
sROC {2k AUC 24 0. 900 7,Q {HH 0. 832 0,
3 i e

AR Meta Z3 BT AFERY 18 F5 SCERANABFFE XS S 2 095 fi

Hp g R #i2m AKT g3 758 #i. 38 AKI 3 1 337 fi.
AT FE 45 oK. IR NGAL X AKI 318 W7 0 6 U E R
0.80(95% CI:0.77~0. 83), %} AKI I3 Wi iy B 4E R
0.81(95% CI:0.79~0.83), @1 JL#2 /R JR NGAL X AKI J 1]
LW YR R 202, AR B B W iR RN 19% .
SR ET AR A B E AR A BB R W A, R
NGAL [ R Ky 85. 7% 5 5K 73. 4% . 4K Meta 43 #7
FH L PR NGAL X AKT F 3112 W 2L A% 540 1 85088 3 AR AT 1Y
FesBE . ARTFR AN 18 5 3Cikth . R NGAL 2 W AKT i fi§
JRJE R 62.0% ~100. 0% K¢ 5 Bl 70. 026 ~98. 0%, 2 5 L
R A RE AR (DR AE ARG EZR. (D
TN SCHR AT PR 5 B 3k 9 4F L 78 BL B3 1A) AKT A9 K I 5 A
BET —E WL . ()& WEIE BT TG R 25 A2 7 3 )
AGEAAE L UL R Z AR P25, (OS5 miit
ARG AR sE AR . ORI SRR &5 R 25,
6) NBEJZ R g i) R Il .

PR ARLAR Ll B PE AL SR L 52 i H 00 1) 12 N7 880 R 48 4



BREFHER2015F12AF 1246% 24 4

Lab Med Clin, December 2015, Vol. 12, No. 24

+ 3699 -

A L R A ERUSR e R 5. 23 0 MBI BIAR L O 0. 23, 48
7R AKT 3 3R NGAL & T B8 Y A 52 0 40 1
5.23 4%, F 0 AKT B IR NGAL KT 130 {4 9 HE 3 02 X 1R
A1 0. 23 £, ZRGIX 2 BUHEAR A THEBR T2 W R 1 AKT 4
BRI R (H . 12 0 O bR SO AR LR B R AR
TEATF 5T 5 10 A 12 Wi L (A b A 240 53 (95% CI: 15, 42 ~
39.01), R WIJR NGAL 4E R B 471 AKT B IZWibR 59 .

sROC it 282 R F 3012 Wik 56 19 WA d . /7 20 BH 260
XS AATTAIT TR Y 112 0 I T2 A S8 25 WO B AR Wi R A S5 14 i v %
PRIEFRAS 5 43 550 000 8 AN [) Bt 390 6 o LIS S i3 L IR NGAL A& 8.
JR NGAL {2 Wi i {8 2 i &5 19 . RJG 2 h JR NGAL # ROC ffy
28 AUC 2 0.914 0, AWFSEIL sROC £k AUC 25 0.900 7,
BIR NGAL £ AKT B2 W7 19 4 9 1k 2 br 28 P 0 (35
X sROC 1 43 #7 % Ml Q & /. AR Meta 43 #r i Q fH
0.832 0, H It /R R NGAL £ Wi AKT 53] i &% A Bk A U
RS 0.832 0, BHUILTT LLIA K, L 5% B — & 11 R
SRR I R SR A M (E 1 12 W il

LKA Meta 43 BT 0F FEA AR AE HE 20 B 0, LL A0, SO
A 2% 1 B RIS BE 5 A v L B S, R 4 B B A o R AE G ST
R AL » DA A7 — 8 R B L I s AR REZE B xt e
RN STHREE - R & = B8 I A A B Meta 43 Hr i,
BAEAER K 2w s bt TAPIR P &2 Wi cut offl
A —FE WG RS RATE—EMN 2SR,

AR Meta 4301 25 8 7R R NGAL X AKT 532 i 5
£ B Y BURR B AR S L IR NGAL Al AKI B 5 R i
Wi AL AR S

S &k

(1] E e, 0 M B JUE G B o3 A7 1) I DK 9 e s mig (ML b 2
N B T A A, 20081 13-14,

[2] Cerd J,Lameire N,Eggers P,et al. Epidmaiology of acute
kidney injury[J]. Clin J] Am Soc Nephrol,2008,3(3):881-
886.

[3] Cowland JB,Borregaard N. Molecular characterization and
pattern of tissue expression of the gene for neutrophil ge-
latinase associated lipocalin from humans[]J]. Genomics,
1997,45(1) . 17-23.

[4] Heise D,Rentsch K, Braeuer A, et al. Comparison of uri-
nary neutrophil glucosamin-Dase-associated lipocalin, sys-
tatin C,and al-microglobulin for early detection of acute
renal injury after cardiac surgery[ J]. Eur J Cardiothorac
Surg,2011,39(1) .38-43.

[5] Fu WJ, Xiong SL, Fang YG. et al. Urinary tubular bio-
markers in short-term type diabetes mellitus patients; a
cross-sectional study[J]. Endocrine,2012,41(1) :82-88.

[6] Nielsen SE,Schjoedt KJ, Astrup AS.et al. Neutrophil Ge-
latinase- Associated Lipocalin(NGAL) and Kidney Injury
Molecule 1(KIM1) in patients with diabeticnephropathy:
a cross-sectionalstudy and the effects of lisnopril[ J]. Dia-
bet Med,2010,27(10) :1144-1150.

[7] Jadad AR,Moore RA,Carroll D. et al. Assessing the qual-
ity of reports of randomized clinical trials:is blinding nec-

essary[ J . Control Clin Trials,1996,17(1):1-12.

(8] ZUb sk, BRI, B 25 PR vp Mk 20 0 B 5 I A OG 8
Biis #AE PR NGO IE T ARG 200 B 0 R 2 iy
M ELT]. AR B I 2% & . 2009, 25(5) : 350-355.

(9] MXmtie, SRERZE, 5 i L & R v 14 e 4 g 10 Jsg ity g o
BEEO RSB HRAMER ARG 2T RG] LA E
255 ,2011,10(1) ;11-12.

[10] BrE. EHE, A, 5. R Netrin-1 5 NGAL B 5 £
DN AE AR S8 21 R 5 2 v B 45 45 30 12 b 1 2 S
[J]. L8 5456 B2 2%, 2013, 21(4) : 328-330.

[11] WRAZ . 88 1 AR AR ML . 55 . JR v I 40 A 6 A 2 25
BRI R G B R 25 A R A M TR AR 5 S B B
W2 W LT ], A B Ik 44 5. 2010, 26 (11) - 818-
823.

L12] 2=k AR MG 0. 3 AT D 26 20 R W 4045 1 112 Wi b s
PRI BT SE L], AR B PR 2 25 75, 2010, 33(6) : 492-496.

L13] JHVE I . B ok e T 98 . 5% . B0 BLAE W b 35 0 % e 25 0 Sk
B0 32 W O (B P LT ). v I S B R 2. 2013,33(6)
507-510.

[14] ™3 JRZ 5. STREM-1 #1 NGAL 3 Jik 7 1l 4 & % 4k
B 40 05 5002 W R TR (E LT D, P AR B R 2% . 2013,
29(6) :423-428.

(157 #2248l 2o A ok . 25 IR v e 200 i A Je 6 A 5 G okt
12 3 FUTE 6 B A A 2R B RS I i R
[J]. 2B B4 25,2013, 22(5) :505-510.

L16] Jig it R, 5k 743, 4. sSTREM-1 FIl NGAL X7 ik #
IMLAE I e P B 4504 72 092 W i) e (L L0 . i AR AR 52 3 =
ik ,2014,13(21) :17.

C177 #M . bRBE . £ 3% . %5, UNGAL X T GE /% 81 45 5 3% & 2k
ATEE B R PR ]. IR E #2014, 31
(28):4203-4205.

[18] Siew ED,Ware LB, Gebretsadik T,et al. Urine neutrophil
gelatinase-associated lipocalin moderately predicts acute
kidney injury in critically ill adults[J]. J] Am Soc Neph-
rol,2009,20(8) :1823-1832.

[19] Xin C, Yulong X,Changchun C,et al. Urine neutrophil gelati-
nase-associated and interleukin-18 acute kidney injury after
cardiac surgery[ J]. Ren Fail,2008,30(9) :904-913.

[207] Liu S,Che M, Xue S,et al. Urinary L-FABP and its com-
bination with urinary NGAL in early diagnosis of acute
kidney injury after cardiac surgery in adult patients[]J].
Biomarkers,2013,18(1):95-101.

[21] Mishra J, Dent C, Tarabishi R, et al. Neutrophil gelati-
nase-associated lipocalin (NGAL) as a biomarker for a-
cute renal injury after cardiac surgery[]]. Lancet, 2005,
365(9466) :1231-1238.

[22] Wagener G,Jan M,Kim M,et al. Association between in-
creases in urinary neutrophil gelatinase-associated lipoca-
lin and acute renal dysfunction after adult cardiac surgery
[J]. Anesthesiology,2006,105(3) ;:485-491.

[237] Zappitelli M, Washburn KK, Arikan AA et al. Urine neu-
trophil gelatinase-associated lipocalin is an early marker of

acute kidney injury in critically illchildren: ('R ¥ %5 3702 T1)



» 3702 - I EF 5K 2015 4 12 A% 12 5% 24

Lab Med Clin, December 2015, Vol. 12, No. 24

Hiy [ 47 2 AR 0 vh — i A A B 4 B A i S 5 L3 A 2
i L LA O P R AR A R AR S5 B . DB G
TR B0 i 3L R R L R R 55 5 R ARFE L R
e PR 4 — {37 28 3 AR A 1A A 22 S DR T S5 G 08 5 47 B 0 23
TR R A O O BOR LS AT SR PRAG L T AR N
FREAE PICC 25 A 56 B 2 F U R IGE AR JBE o 7108 10 8 2 o
VIR 5 5 AT 5 o B W

I R A& B th T4 PICC BAE AR T, — L H 7.0 M |
AL A AL GG AR DB RO L AR T R
S O DA R R L R O KA A S TR BRI —
SRR E T B BRI S BT 0% A L 4G B 2 ORYIR
o 1 B A TC R U - I R ) AR LB 5 SO BB S L 6k A0
HAB LR R =T REAE I O A S . R R AL EDR
BH YL AT PICC EAF R R TR Z AR 2 R LR h £
AR AR X L B R B B R TR R AR
W SRS OB R I A IR TR T AU . AR e R 0 B
J7 R A B A R D SR R T RE T AR RO A R R R AL DU
e BN R o T 4 DA D 2 XU

TG Tk AR B e B PICC BT R H .
R, 2 A e SR AR (AR O A B D R L I BRUARAC
Ao UG HERR HOE B ELRR AN G SR B UF IR BB LR R S Y
B 36 97 45 TR Y AR  1b B8 E TR IR T RS TR A B R
AT O JH A XA AE — AR B AT TR R L AR E
AR BRSO B BN O R D AT IE AR AR . O R
TET & X S8 35 A [ ) T AR 00 R AT AT A P B X PR T o
T3] DT ST B0 Pt o R I 4 L R v T g5 R O R
BT S W AL R B BRI 55 . AR AL B ES AR L
KAE BT B SCL-90 BERRY 9 A 4E B 7R 37 31 /5 1 . % 1K
TR BR AL UE ST D0 AP B O BEUAR B0 Y i AT B AT
J A F T 4R O BT S

RN AT AT o0 PR LAY ST (R REAS B TR oL K
o e A 3 Sl B R A S AR 3 2 T IR S A
B2 U L 0B B R A BN Ml 4 R B R R AT 4R A LR —
86 5y st 1 RIS ) 3 A AT S o BRI 0T 98 42 I R AR M
RAET AL 8 RN 42 w5 2 B T 90 B2 A R T I
DB B GH R BERE R B T E R S LTSRN T
DEBTAF B FRAR AR T o oy T S8 3 B A TR A I 3 4 T AR A
PR & L X0 T IR RAE AT R TR L A ST O A BME AL RE S B
W LS HUBC & BEAPON B3 B I B 36 OF R AT . R AT 4L R OF
RAERERREMRT X BAL BHE SRR A HRBRT R8T 5

PR LR & 38 00 47 R AR ) T B e R O B L 0 A B AR
LR EIUR 2

MZ LR PICC 4 M 8 5 19 I K 4 38, 7T
DA B s 2 /405 T 7 e A8 7 1R 8T 05 SRR A A i o T 2 0
DI A 4R iR R B AT I R BT

£ % 3Lk

(1] Ad . wmuelk. ft Fy 3 T Bixt PICC & 4 og b & 1k
A B B At R 0 (9 5 e [T 1. o B B0AR B A2 2015, 53
(3):149-151,

[2] dkade, 255 Ry B E PICC B 45 g 8 3 b i N
ALT] FF&d 44 .2015,21(5) . 77-78.

(3] FE R AR BRI 55, O0 RT3 B 55 76 0 16 R RH 55 i i
NI, AR 3 44 75,2012, 18(15) : 1830-1831.

(4] FEEME, O, S8 5. 8T 3 5 |wAT PICC &
P B O BRI M R m [T, SR & b Je kL 2013, 19
(7):107-108.

(5] B, FRUW. 8% K. 300 160 0o 2 00 8 & k&
AHG kT4 R B IR D B RE ) R AT S 1Y R
(1. [ S 3 2458, 2010, 26 (4) : 34-36.

[6] =Z=Hif:, H £, £ REH HE T HiX; PICC &% b
Jeg Fe A B IR AR Iy A g AT R 2w L. A R
% .2012,28(3):170-173.

[7] Wi, B 28 . 5. PICC Ft CVC 7E il A6 7 v i
FRIRCRTEA L) o B 52 A 40 3 2% 555 2013, 29(2) - 26~
29.

[8] hu S L. JRI B 45 v H A DR R B & b 28K WY 5 R K 5%
FIRYT PICC BEAE AR BRI h s ek
2012,18(1) :30-32.

[9] AB##e. &7:& P HE7E PICC B4 M Ay ni FALT]. &FH
FH,2013,11(25) :2366-2367.

(107 X2 A+ 685 . 7 B 4 L 25 S fb 3 B 70 98 o A 2L 97 0
6] PICC B&E RN L] A 127, 2013,19
(3):288-290.

[11] ¥F7K 3. PICC 7E M Ak y7 i & iy i K4 8T 1. [
SER BT e, 2011,27(23) :43-44.

[12] &R 98T Hiw T PICC BE AR M7 Romgc)]. hE
SEIBE24,2013,8(18) : 244-245.

IS H 1 :2015-04-11 & 18 H ¥ :2015-06-22)

R 55 3699 TO
a prospective cohort study [J]. Crit Care, 2007, 11(4):
84-89.

[24] Bennett M, Dent CL,Ma Q,et al. Urine NGAL predicts
severity of acute kidney injury after cardiac surgery: a
prospective study [J]. Clin J] Am Soc Nephrol, 2008, 3
(3):665-673.

[25] Zheng J,Xiao Y.Yao Y,et al. Comparison of urinary bio-
markers for early detection of acute kidney injury after

cardiopulmonary bypass surgery in infantsand young chil-

dren[J]. Pediatr Cardiol,2013,34(4) :880-886.

[26] ¥F064R . TR R, F ik . 20028 W27 bn s 4 16 4 46 0 £
TR H G I ST B RS W (L. e
s 275 ,2014,30(31) :166-171.

(277 VL BH B0 0 . 45 NGAL XA A0 AR 5 200
AW E L] AR K% BB, 2012,
31(1):67-71.

s H 9. 2015-05-25 &8l H #:2015-08-26)





