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[Abstract] Objective To evaluate the value of urine neutrophil gelatinase-associated lipocalin (NGAL) combined
with mortality in emergency department sepsis (MEDS) score in evaluating the severity and prognosis of sepsis patients
with acute kidney injury (AKI). Methods A total of 64 septic patients were selected from the intensive care unit of
emergency department of Shanghai Seventh People’s Hospital, and they were treated from January 2013 to December
2015. According to the AKI diagnostic criteria of Kidney Disease: Improving Global Outcomes (KDIGO), the patients
were divided into group AKI1 (21 cases), group AKI2 (24 cases) and group AKI (19 cases). The patients were also
divided into death group (33 cases) and survival group (31 cases) according to their survival state within 28 days. The
urinary NGAL levels and MEDS score were compared between groups of different AKI stages and different survival
states. ROC curves were plotted to assess the predictive abilities of urine NGAL, MEDS score and the combination of
both for the 28 day mortality of sepsis patients with AKI, with Youden index used to identify the optimal cut-off value.
Results The urinary NGAL level and MEDS score in the three groups of different stages gradually increased with the
severity of the disease, showing significant difference (P<C0. 01). We also found that NGAL level and MEDS score in
the death group were significantly higher than those in the survival group (P<0. 01). ROC curve analysis showed that
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the areas under the curve (AUC) of urinary NGAL and MEDS score were 0. 885 and 0. 841, respectively, with the optimal
cut-off values being 157. 5 ng/ml. and 10. 5 points, respectively. The AUC of urinary NGAL combined with MEDS score for

predicting 28 day fatality rate was 0. 936, with the sensitivity being 91. 4% and specificity being 89. 2%, which were better than

using urinary NGAL or MEDS score alone. Conclusion Both urine NGAL and MEDS score can be used as for predicting

severity of sepsis patients with AKI, and the combination use of the two has even a greater value for the prognosis.

[Key words |

sepsis; acute kidney injury; prognosis

RBEAE (sepsis) VE Ry LBl H WL fa 0 B
T 5 0 Ji 2y A i 22 R 4 D REAS 4 Fvb B U 2 e v
X R E Z—, WERERH —BIFR 2B 60
(acute kidney injury, AKD , Hj 78 R4 e #4258 A
AKT BE BT X RRERIE & I AKT BE 1
P 1 7 TR AT L TN A  TE BT A IR YT (R I
JERRIBCE B OB YT AR R A i A R Tk
UG BRI LA, v ok 4 A B i 1 A 5C i o
iz B H A
lipocalin, NGAL) ZIT4EWFFEH L 10— Fiogi AKI b
CY) A R DL B 2R AR D i LR A0 5 I R B GR
TR T 3 bR RN I 3R L B T AKT i R 2
W) ARFE UG J7 1T NGAL IRFFE BA .
TR NGAL BA 2 AR 1) 27 2800 18 B I 1) &
AR R FRE RIS EEAE A . AP RR
NGAL SR 98 0E 5 BOAY A B 15473 )™ B 2 8 ) T
TARCH, Fo A AU 5 MEREE 1 R A R AR
2t & R, 202 M S8 T MUK (mortality in
emergency department sepsis, MEDS) $F43 K H Jy
AR ZEESNE B I F I 2SR
G R EE RSO s AL L 3 LAREAE B N W 1
FIHE) I ARAF N AT o A WE AR Mk 50 5 JF AKI
RIS 1 8 2 R NGAL KF & H: MEDS 343
PRV IR SEFUINFE FR7E 2 8 1 S 30U 7 T Y 1
A

( neutrophil gelatinase-associated

1 #RMFGE

L1 J&fl&# 201348 1 A% 2015 4F 12 H i
B 25 R R 25 L N R B 2u2 B AR W4 & Uk
B MTEIE G JF AKT 5 3L 64 4], Horp 55 1% 36
), Lotk 28 ], AR 31 ~86(61. 312, 4) %, Hifif
Y 63 2. ABEFRIE: (DAFE 2012 48 H BRIk A
N MEEERER SE 12T $8 B AR E s (2) F76 2012 AR 80%

urine; neutrophil gelatinase-associated lipocalin; mortality in emergency department sepsis score;

[Acad J Sec Mil Med Univ, 2017, 38(2): 244-248]

S BRI TS 2120 (KDIGO) AKT 2 Wibr i : 48 h
PN I LTI 5 =>26. 5 ol /L., BRI 75 LT T =5 48
IR E R 1.5 A% K LA H B R I o &k A 7
7 dZ N, 8RB <<0. 5 mL/ (kg + h) HAFZER
[6]>>6 h; (3)HEERIE B S ARG 24 h NFETZ 4 .
AWFFAF G AR B A AR U, 28 B v B 2 7
BN R BeAE B ZE Dy 2L, BT A IR 7 AR
P BE R BAE R . Hrp gy 26 4], JH
TEIRRYY 12 91, B JRAR R 9 ], s IRy 8 441, WA PR
RGIRYe 6 4], HoAl 3 . AR AKI 43 bR ES N
AKI 1 HH4H (21 1)\ AKT 2 320 (24 1) F1 AKI 3 ]
A9 BD . G 28 d NAYFATEEOL B Mg E 5 I
AKI B # N G 31 Bl 5581241 33 4.,

1.2 bk A MEDS %4 WA T A B & WA
U i B AIE R PR S AE — AR TERE S i i R AR
b 545 2 55l B A 45 L AR 4l MEDS 3 43 #5
WA TIESY

1.3 JkidEl NGAL #m TGRS I AKI
WY RIUR B E ISP BUR 5 mL, B ICEHAE X
WEZ MR H, 4 000 r/min (r =7 cm) & L»
5 min, B F 1 & T Eppendorf & H1, T —20°C yK
R ORAERFIN  JE O 52 A2 R il o R P TRt 10K 9 92 I i
SEE (ELISA) I Ik NGAL 7K 32808 & i b7
P2 25 K2 B 2 - N RS g o0 S g & it

1.4 MELE MEDS P43 & i Shapiro 2 L)
WREEAE B E 28 d B IHAE N A S I R GE
AWFFEAE BRI X BT A TR B 1T 28 d BT
TCSRAEAEFNAE T 8k, XA Be 2B v AR il 28 d
HBEH IRV IC SR E

1.5 %it3a® SR SPSS 19. 0 #F X 8256 %K
PEHEATAL TR, THEVORILL ats FR5 41 18] 25 S 1Y L
BOR I MSE FEAS ¢ K 95 55 R 3Ry 22 40 M s 14K
TR LLBCR o BB . 2l 2 E TAERRIE



o 246 -

WK 201742 H .5 38 4%

(ROC) #h £k, 3 3 71 55l 268 1w AL CAUC) Sz ke
28 d i FE AR BRI BE T R T2 8 45 sk i B fE

e SAFL o 545 A e ) RS AR S . AR R K
()2 0. 05,

2 g4 B
2.1 REHEEF R NGAL K -F & MEDS 4
ks hFE 1 ﬂm,mlﬁlé}%ﬁ%aﬁéﬁ AKI i

HHIIR NGAL /K- K MEDS #7322 5 HA 4t it
B L(P<<0. 01), JR NGAL 7KFFz MEDS 743 Wi %
WREERE A I AKL 15 N 2540 E I, 64 4
MEFEAE A 9 AKT B FH FET- 33 i E % 51. 6%,
MeEEAE A 97 AKI 3 B F LR &35 73. 7% & T
AKI 1] AKI 2 B ¥ . 3 4l al (e R 22 5 H 5
P L (P<<0. 05),

®1 HREBESH AKI RESHEE R NGAL KF

MEDS ¥4} % f% 5t % B9 tb B
215 N on/ ’(/}i;(rr/r?llj’l) ME]?iﬂZ% sE
s xts n( %)
AKI 1 21 113.6+27.6 8.7%2.3 7(33.3)
AKIT 2 #j 24 159.5+51.5 11.942. 4 12(50. 0)
AKI 3 #} 19 278.6+93.3 16.3+2.7 14(73.7)
F/y* = 37.61 47.76 6. 54
Pt <0.01 <0.01 <0.05

AKL: 2P NGAL: PR 40 ]I A 6 B 2 4
H; MEDS: U2 IRaEiEst e X

2.2 HEaAfr s BUra R AT
(31 ) FIBE T4 (33 i), b % P 4 4F i L IR
NGAL 7K*F-F1 MEDS ##/r i 22 5. HI5& 2 A UL, 3
T2 R Y AR IR A7 2H K (P<C0. 05) 5 FE T4
PR NGAL 7KF- \MEDS ¥-53 3 & FAEE 4. 22 55 A
Giilef i X (P<<0.01),

%2 HFRARETAER R NGALMEDS 14319 Lb 4%

S NGAL )
2 (%) MEDS £/
215 n(%) it (¥ os/(ng » mL~1) Hr
ks ks
ks
G4 31(48.44) 58.3%+11.6 124.1436.9 9.942.9
FET-#4H  33(51.56) 63.6+13.3 232.2495.6  14.3+3.5
{8 5. 87 15.75 23.37
P <0.05 <0.01 <0.01

NGAL: ki dn i R B S NE s B H ;. MEDS: 22k
FRALSE T XU

2.3 Jk NGAL 7K -F,MEDS % 4 i} ik 4 5 & 5
AKI &5t & 6 FRml A48 R4 ROC il 4 A6 IR
NGAL 7KF \MEDS 43 5 W 48 575 B 5 6] e R 5 15
It AKT 83 28 d g JE R 1 O AN (H . 2 B 45 1
(D 7R, JR NGAL 7K AUCC0. 885) B 15 T
MEDS #-43 (0. 841) , 25848 %553 1 /R JK NGAL
eI FYE S 157, 5 ng/mL, MEDS 343 i) S A I
BAE M 10,5, % FH Hosmer il Lemeshow B3-S4k
JERETS , LA TN AL 2R (P) Ky 43 1 48 b » 45 5 878 IR
NGAL BtA MEDS 3143 W 28 d 9 58 % 5 fF:,
AUC ik 3] 0. 936, & (91, 4%) M 47 7 &
(89. 29 i o

1.0 7 T
/ a: JRNGAL

b: MEDS -/

¢ JRNGAL+MEDS{T4)

d 2%

5

0.I2 0.I4 0?6 0t8 1.0
1= 5t
1 FiERARBESH AKIL EE& 28 d
R TN E ROC Hi 2%
AKI: & ROC: ZiA#H TAERHE:; NGAL: ki 4i i 81
JEEEEAH OGN iz 2 3E 1 ;s MEDS: 2032 a7 T XU

3 i

AR5 & 2%, A F 58 & W 502 DA B AKI
HEEERES 1 o B AKT 22 ORI H R W H B
TR R AR A DI A AR ik, 2
W ATS R AR 110 375 LI RN PR B3 2 AN AN KT 48 1Y D g
Fabr. T EIER AR REERE T, BBk IE T R R
R EIIEH 1) 50 %0 AR I LT WILET A T s , 1 R
AR Ak AT A7 38 R AL BB /K L B R PR 7 kg
P& 2RI R B s, B X AKT g A
FHBLA) BB L2 PR A 9T — BV 7 1 A ) 2
PO AW R . NGAL J&—Fl/N o3 F 43 Wi
B AE A —FOBTY AKT ARG . 76 AKT i
WIS W7 AR 20 12 098 SOA AT L 2 S B Y
VS 3 170 . AR R IR NGAL 78 AKT 27,
DA 5 1 Y 22 B0 A T o NGALM™Y g 5 A Holk



5 2 1. ZAAH 45 R NGAL I MEDS $FMTPAS IR & I 20 B 10 0 05 o i R U5

o 247 -

AR RTIN T (o RR 42 32 BE AT A% 6 1MV UL A A
FELER S A RBEEMFFIRA L IR NGAL 7E7F4h
AT 7 RV A 72 A B0, TR R
SELZIREGE S IR, Wl R NG AL AKCE AT VR e 2k 15
JEERARIATY (CRRT) J7 A (1 7] SEH6 A5 107 H B
SE A S BRI BERE 5 T AKT 3 B . Fan
ALY R LA BT JR NGAL W8 AT LA e ik 75
REA I AKT [ EFE . ARAF5E K B, IR NGAL
K5 e G O AKT 15 )™ B AR B AT G, B
AKI 317 5 IR NGAL 7KPL 2 T i a3, o
FERAA N TF 5. 7E A 28 d i FE R T Jy I
ROC £k 43 7485 5 s AUC Hy 0. 885, HA BT
FFE T RS T fiE 7 .

RFEAE JB 3 ABE G P23 W] b By 0050 055 1 1
FEEE AT I T 1. Ak of B K08 P At R PR
W3 Il (APACHE [DAE 2 8t (1) & S 47 © 15
FNE NSz BRI AT 5 (5 B TP 53 RGe AR T
SO X — L R S R UL A By ) IR 3 2 B ik 2K B HE
DAPR 5 G, DT 52 i) JHG A 2001 A AT R
MEDS 1432 i Shapiro 5 %[ 15 %t 212 M e
BESC TS P R BA S 80D o [
FEN oy TSR AL R O . WFSE & 8 MEDS
VoA MesEAE B 1 FI W RE A6 T APACHE [T 3F
g3 ) 28 d BB T RS BLAT B 1 TN BE . T PR
ISR B R BUS AL TR, AR5
7R MEDS P43 5 MR AE G 9F AKT 35905 1% 7™ 5
FEEA G B AKIL J3 T  MEDS P77 8
HIET- 3 MEDS P53 i3 TAEE 8. 28 d 3t
TR I ROC 2825 5 88 AUC 24 0. 841,24
BAERORAENG FLE R 10, 5, AT A1 PR 501 1504 K2 3R
I e =

W RS E W R IR NGAL 78 M8 4E A
AKT A ) 3k T M e 4F AKT 24, Mk #E E
AKI B # K NGAL J+ TG B 8 7+ & - $275 IR NGAL
K R] A g — b 00 PR - S e o) Bk 75 6 O AKI
JEr I SR R ) o AR I N 8 58 4 1P Al Ik 2 0
BEINTE I EARE 525 A MEDS $F4) AT 9k #h Hoxd
i BERE A AKT B WS PG 7 0 1R L . AHE
TR IR NGAL B4 MEDS $43 58 15 i ife 259 &
JF AKI 4 28 dstR, 24 ROC #hk, H AUC

7 0. 936 4 T B F IR NGAL /K P8 MEDS 3
3 FLHURREE FVRR S B L 5 TR R NGAL 7K
Wi MEDS $£43 .

25 LRk R NGAL /K K MEDS 343 £ 314k
WEREREA 0T AKT B TS J5 181 3438 B0 48 e (9 B
SR ANRR S B L TV MR B 0T AKT gt ™ Sk
(A TR A P 4 A 306 45 T ) B0 B8 R R S B e
X HUS BA RV . i TR AEA
AW 20 A fr e SRR AR Z D R ik — 2
UESE

(& % 3T k]

[1] COCA S G, YALAVARTHY R, CONCATO ],
PARIKH C R. Biomarkers for the diagnosis and risk
stratification of acute kidney injury: a systematic
review[J]. Kidney Int, 2008, 73: 1008-1016.

[2] HAASE M, BELLOMO R, DEVARAJAN P,
SCHLATTMANN P, HAASE-FIELITZ A; NGAL
Meta-analysis Investigator ~Group.  Accuracy of
neutrophil gelatinase-associated lipocalin ( NGAL) in
diagnosis and prognosis in acute kidney injury: a
systematic review and meta-analysis[ J]. Am ] Kidney
Dis, 2009, 54. 1012-1024.

[3] SEN S, GODWIN Z R, PALMIERI T,
GREENHALGH D, STEELE A N, TRAN N K.
Whole blood neutrophil gelatinase-associated lipocalin
predicts acute kidney injury in burn patients[ J]. ] Surg
Res, 2015, 196. 382-387.

(AT IRTEEE = P A AR, w200 P15 il A OC 281 2

FS A PR B L) ). 25 2B R4k, 2015, 36: 304~
308.
XU D C, GAO X, MEI C L. Neutrophil gelatinase-
associated lipocalin and chronic kidney disease: a
literature review| J]. Acad ] Sec Mil Med Univ, 2015,
36: 304-308.

(5] AR AR, bR 20 i W e B AH OC i Btz 2
TEMEEEAE 9 BT IR 5 e B2 LT ). e R 23
2016,17.406-409.

[6] SHAPIRO NI, WOLFE R E, MOORE R B, SMITH

E, BURDICK E, BATES D W. Mortality in

BE,

N

Emergency Department Sepsis ( MEDS) score: a
prospectively derived and validated clinical prediction

rule[J]. Crit Care Med, 2003, 31. 670-675.



o 248 -

WK 201742 H .5 38 4%

7]

[8]

[9]

[10]

[11]

[12]

LAFRANCE ] P, MILLER D R. Acute kidney injury
associates with increased long-term mortality[ J|. J Am
Soc Nephrol, 2010, 21. 341-347.

MR XUZRR. S S B2 IR LT . Mgl % e
Ik .2013,38:342-346.

BAGSHAW S M, ZAPPITELLI M, CHAWLA L S.
Novel biomarkers of AKI: the challenges of progress
‘Amid the noise and the haste’ [J]. Nephrol Dial
Transplant, 2013, 28: 235-238.

FERGUSON M A, VAIDYA V S. BONVENTRE ]
V. Biomarkers of nephrotoxic acute kidney injury[ J .
Toxicology, 2008, 245 182-193.

DE GEUS H R, WOO J G, WANG Y. DEVARAJAN
P, BETJES M G, LE NOBLE J L. et al. Urinary
neutrophil gelatinase-associated lipocalin measured on
admission to the intensive care unit accurately
discriminates between sustained and transient acute
kidney injury in adult critically ill patients[ J ]. Nephron
Extra, 2011, 1. 9-23.

JUAR AR A S AR XV AN ES W M i S

HIER QIGO0 e Ak S R B 0 J 8 NGAL 1R 1%

[13]

[14]

[15]

[16]

SN S HALHRAR DT LT ] v B 2B e, 2013, 33 494-
498.

FAN H., ZHAO Y, ZHU J H, SONG F C. Urine
neutrophil gelatinase-associated lipocalin in septic
patients with and without acute kidney injury[ J]. Ren
Fail, 2014, 36. 1399-1403.

NGUYEN H B, BANTA ] E, CHO T W, VAN
GINKEL C, BURROUGHS K, WITTLAKE W A, et
al. Mortality predictions using current physiologic
scoring systems in patients meeting criteria for early
goal-directed therapy and the severe sepsis resuscitation
bundle[J]. Shock, 2008, 30. 23-28.

YOE T AP BRI A, IS MREAE AL T KU I
I3 MFLIN 202 MR AE B a2 N E
WEFELT ). AR fE T SRR o, 2014, 26: 159-164.

FAR ST RN 5 S8 A LA . BBk JHAE . 45
L2 e W 5 A S 0 i 18 28 0 0 I R 4 A P
P £ Y L T A (LT /CD . Hh A fs 3 B 2 %
&G T MO, 2015, 85 224-229. doi: 10. 3877/cma. j.
issn. 1674-6880. 2015. 04. 004.

(FxHmig] 7 &



