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[BZE] B8y FiT3E ST B B 2O LBESE  (non-ST-segment elevation myocardial infarction,
NSTEMI) B#H KA SHEE#MS (acute kidney injury, AKID) WG NE, W18 @r AKT 1 BIEFEI).
FiE PEEE2011 4F 1 2 2014 48 4 FAZRILSK T o0 B Be 2 2 BHEE RS B0 L4 B NSTEMI i
296 {5, [EPENCER A TN D GE A R0k AR AKT FITS A9 PR BORMRISE g0 =R A 4520 AR AR
TGS R E R AKL 432 AKTZAAIEE AKT 4, DL ik 18 G2 i LGk R &R, il
it 20 Logistic M43 Hrifi e NSTEMI 85 A 5t J5 & 28 AKD A A7 fape B 2, 3 mi AR 4 & fa e )
RWILEL (ORME), WP By, NHZEE TAERME (ROC) ML Fimfl (AUC) PP
Sy PEREST, R Hosmer-Lemeshow UG EER PN HACHERE 7, 865 3L AL 296 f4i] NSTEMI 3%,
AKI B35 % 0 18.4% , Hoop AKI T 1 35 ] (64.8% ), AKIT I 12 fi (22.29%), AKITL ] 7 4
(13.0% ) ; Logistic MIJA43HT 7R . 4El% . (O IIRE Killip 235, #X10 . KW EL22FH, ROEH B-%
PRBHIE 772 NSTEMI S B /5 & 2B AKT M7 fal R 2 #EmiwnL @y, NSTEMI B35 & A4 AKT [T
LYoy, S REMSI GRSy 2, demiar Ry 13 43, ARIEZG R R, T AKT KUK i d AR A
{84 3.5 73, MIMARIGITS> RGEMI R 3 EARAES . 4 <3. 0 3 FUSRSE XU, 1753 =4. 0 73 TR
FERKL . WP S AKL W0 R Gy BERE 18 (AUC =0.806, P <0.01), HAEL AR UHERE T
(Hosmer-Lemeshow 15 {R BT P =0.503)  £5i8 44, (O IJHE Killip 434, F4I0. &9% 22 2F
WFfE], A B-SZ ARBHA IS NSTEMI B BB &4 AKL M fER R 3 s W10 27 1 AKT FUE 3T
SITREA BT A2 BRI A AKT 88 F e T B T3
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[ Abstract] Objective To investigate the risk factors for acute kidney injury (AKI) in patients with non-
ST-segment elevation myocardial infarction (NSTEMI), and to establish a prediction score system for AKI.
Methods Totally 296 patients with NSTEMI, who were admitted to the emergency room and further transferred
to the Cardiovascular Department in Shantou Central Hospital, were enrolled during January 2011 to April
2014. All patients were divided into AKI group and non-AKI group. Demographics, clinical data and laboratory
examinations were collected before and after AKI. AKI risk factors and its OR values were determined after
statistically analyzed data by One-Way ANOVA, multivariate logistic regression analysis. Prediction score
system for AKI was further established by area under the ROC curve and Hosmer-Lemeshow goodness of fit tests.
Results  For total 296 patients, the incidence of AKI was 18.4% , including 35 (64.8% ) patients in stage I,
12 (22.2% ) patients in stage Il and 7 (13.0% ) patients in stage Ill. Logistic analysis showed that age,

heart function (Killip), anemia, the time to emergency department after AMI attack, and absence B-blocker
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were independent factors associated with AKI. Prediction score system was established which the highest score

was 13. A risk score of 3.5 points was determined by Youden’s index, as the optimal cut-off for predict AKI.

Patients with <3. 0 points were considered at low risk, and =4. 0 points were considered at high risk for AKI.

The prediction score system of AKI showed adequate discrimination (area under ROC curve was 0.806) and

calibration ( Hosmer-Lemeshow statistic test, P = 0.503). Conclusions

Age, heart function (Killip),

anemia, the time to emergency department after AMI attack, and absence B-blocker were independent factors

associated with AKI. The clinical prediction score system may help clinicians to make pre-intervention for

NSTEMI patients with high AKI risk.

[ Key words] Emergency department; Acute myocardial infarction; Acute kidney injury; Risk factors;

Prediction score system

APEE 5 (acute kidney injury, AKI) J&Iff
R WM fE B, R W RN 2.38% ~
20.00% "2 A EAE WA AKE AR
AW & e, B AKTD BB 35 SR 5L R I A T
B BRERR I R, O WORREYC . L
PR AN IEROR —F B 1A E R Z IR LS G
RiH R, A2 ERARESER IR, WAL
PR SR HO A, M PEIEER , s
fbo HEH 1B, 2P0 LA S (acute myocardial
infarction, AMI) BE(FEFEG I A AKL BRI RS
#10% ~30% " BEL, R AR IE i U AKI
FEBFE IR T RIS, X A 4
FLAEBE ) /b B2y 2 ] B A 20 IR 3 X
Queiroz %" £ X 2 E ST Brdf v 2 bk 0 JLAE 2E
( ST-segment elevation myocardial infarction, STEMI)
J& A AKT B FERE R 2R #EAT 20 B, A7 N
BRI 8 ISRy . T STEMI
549k ST Bt @ 2.0 JLAESE (non ST-segment
elevation myocardial infarction, NSTEMI) — 1%k
AL G R R R XA 25 e, O B 5T )
NSTEMI £ 35 Jf A& AKI (1) & F5; K 2R #E A7 [l ot 1
5, IR RS, HRZEIR
WX 2R B Y s 16 S8 O B TS 4R A iR
e o

1 AESEE
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WegE 2011 4 1 H 22014 4F 4 H il sk i A
LERBE2OSRHL R 20 105 N B NSTEMI 255,
IS SR B0 I RF 12 O NSTEMIL, A Ve v
NSTEMI i Wi b5 2 I8 2007 450 JJURE BT 42 Bk 45—
X R E AN A <24 h B A E D
B2 KL E R A LS R . HEBRbR I (EBCHT

] <2 d; WIRGERIA SR 181k B i 7 1T L
PEENT A E AR ] . R — W LB (Ser) {H
I 8] o Fe e AT ] 296 1], HRE A BRI A
JC AKI 43>k AKI 2 FidE AKI 4,

1.2 HXEX

1.2.1 NSTEMI ZWKitrE 1O flbricy (FE%
NS ER) et s ERI, 208 1 IRE
IS LRI 99 B MifE, HAETFED
LU USRI ARG . (1) SRigER; (2) B
BRC LR I 0o L L 2 AL, BPFE 2 S AHAR- 8K
BRZK - A sk F A ST B JEAIK =0.05 mV, Al
(80) 7E2 MAHEH R P FRE R/S Fofl > 1 1)
FE R T EIE =0.1 mV,

12,2 ZM0NUEE S AKD g O K 2t B 4
B4 (acute kidney injury network, AKIN) il 5E
() AKLiZ I S o bR e . AKL 2B AR ifE: 48 h
N Ser 4 XHE T 26. 4 wmol/L 5%, Ser % if 7K -1
F S0% ;5 F1(Er) e [IRE <05
mL/ (kg +h), IfE >6 h], AKI 4328 3 . 1
H, Ser M1 >26. 4 pumol/L 514 % FELR 1) 150% ~
200% ; F1 (%) FRiE <0.5 mL/ (kg - h), B[]
>6 h, I1#, Cr #5345 200% ~300% ; Fi
(80) JRfE <0.5 ml/ (kg - h), WfE >12 h, II
W1, Ser 8 F B4Ry 300% LI b B Ser = 354
pmol/L, HZAVMERIIN=44 pmol/L; 1 (B() JK&E
<0.3 mL/ (kg - h), W] >24 h 5 IGIR 12 h,
1.2.3 W sl S BEAE G s L 2 AU PR e 12 W
FRUER ] WHO FRife™ . 23 B =7. 0 mmol/L,
ol ) BE N S 2 h i =11, 1 mmol/L, & Ifil
JES W4 =140 mmHg (1 mmHg =0. 133 kPa)
() &F 5K K =90 mmHg 8 H i (F 78 IR
254, BROMIEK & M L . I G S 48 8 IE [
(TC) =5.72 mmol/L H1 (E{) (K% M54 H IHIE
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fig (LDL-C) =3.64 mmol/L il (8f) TG =1.70
mmol/L, (& HAETELEMM NG 259, FiiE L.
BREFES M Hb <120 o/ L, FREE4 M Hb <90 ¢/ L,
HFA M Hb < 60 g/ L, WAMHE L =1 %/d, #F
22 4R B
1.2.4 25 /NER U8 F B (estimated glomerular
filtration rate, eGFR) %] MDRD fiifb /A s&e!,
eGFR [mL/ (min-1.73 m*)] =186 x (IMLEF) -
1154 x (AEES) — 0.203 x0.742 (4tE).,
1.2.5  GRACE falifor AR 4Rt L3,
Wedss . ILEF . OEhfE Killip 434% . 24 T AL
A WU bREY . (OHUEL ST Bt
1.2.6 TIMI B IFR"" DIFARMSAN 1 4
AFFERO0 5, BT 5r. (1) FR=65 %5 (2)
Z/A 3 WU E R (i Hs . % B
r AR . WRAAS) 5 (3) BREAENKIE RS A e ik
PWerE=50%; (4) Fpi&dy o & ST Bz k;
(5) 7 d WRFHBTEIDEAR; (6) 24 h A =2 WK E
OEURANE,
1.3 HRE

SRR R T S BHG B £ e S0 18] 93 5 T
AHRTRL, B T 22 P BB A5 4R
PR RIRIEE] IR, BRAE SRS S AR ILAE .
MERT . PR, WREsE . REITIM . I
Ol 1195 GRACE fa [ V73 #l TIMI £ 5 37 5. 1
Be IR GO AE s (O NUEESERGTS . SRk, 4%
WSRO B B IR O . JF RE
FURF AP OLSE
1.4 FitFEFE

VL F] SPSS 16. 0 GEit #4770 b o T HEETERE
AR = bpifEZe (x £5) 2o, A HOBOR A
CREE, THECPORH T E R, AR SR A X
Kriyal, Fisher A H0 K5, W H 2 PR logistic [1] 14
AL AKL AT A 2R, IR LU (OR
) M 95% nIfEIXIH], M4 OR H Kl PRAF H0 %
SRRIATIEr, B WERS, Wi
DRGMZIAE TAERAE (ROC) £ T i AR
(AUC) TEMH ¥ 8E 1, 1 i Hosmer-Lemeshow
WS PRSPPI AR HERE ST, L P < 0.05 2%
SHAGIE X

2 #HR

2.1 AKI W& 4EiER
AW 5E He 4 NSTEMI i35 296 fi, Horp 5%

179 ], 4 ¢ 117 f], AKI @ ¥ 3t 54
(18.2% ), Hi AKI 1 3] 35 1] (64.8% ), AKI 2
W12 4] (22.2%), AKI3 17 f5] (13.0% ), AKI
HEFIRILHR N 12.9% , dE AKI 2 B F IR Ny
0.83% , FEiX 296 7|83 1 AKI B35 13 Bt a]
9 (6~15) d, JE AKI JBEWEBERTE R 7 (5 ~
10) d.
2.2 MHEBEIGKEREE

PIULE S T 202 FHB BE I R WOk LB 452
TFER ARG . ARl 1B S L R
s R, PRE Killip 4390, KA 2 ABEET[E]
O W4 . A BEBF Ser, A BE B} eGFR
GRACE ¥ 73, TIMI ¥ 53, J H B-32 4 FH ¥ 1
(P<0.05), UL 1, Wil Be b al i R v okt
Fug 22 57 B Go il 2 2 S S LA G ARG 58 %
(P<0.05), W#E?2,

F1 AEETFL2REBIRIR TR i
Table 1 Clinic data comparison of patients with or without AKI

in the emergency department

B JEAKI4L  AKIZ
izt v PE

(n=242) (n=54)

MRS (%, Xts) 63.3+10.4 7131312 5.654  0.000
Btk (fi,% ) 146 (60.3) 33 (61.1) 0.215 0.603
WAREE (], % ) 92 (38.0) 22 (40.7) 0.166 0.754
WA (1], % ) 60 (24.8) 13 (24.1) 0.117 0.822
w RS (i, % ) 99 (40.9) 38 (70.4) 5.021 0.039
MgSEH (fi,%) 30 (12.4) 7 (12.9)  0.297  0.478
AL (6,% ) 5(2.1) 10 (18.5) 8.032  0.006
g (i, % ) 50 (20.7) 38 (70.4) 9.729  0.004
LINEE Killip

38 (15.7) 23 (42.6) 20.541 0.000

aR=T% (6,%)
KREaiL=6h (#],%) 84 (34.7) 44 (81.5) 10.473 0.002
D% (W/min, X +s) 77.6+10.2  89.3+9.7 2.591  0.038
4 (mmHg, % +5) 130.0+83.3  156.3+92.3 2.953 0.021
#F80E (mmHg, X £5) 78.3+£19.3 80.9£16.8 1.254 0.176

ABERE SCr (mmol/L, x+s) 72.3£25.8 90.230.6 2.563 0.046

AR eGFR (% +5)
[ml/ (min -+ 1.73 m%)]

GRACE 114} (x £5)

TIMI 343 (x +5)

SULRHERZY (f1,% )
ACEI B{ ARB 140 (57.9) 30 (55.6) 0.391 0.354
i/ ISR i 5] 218 (90.1) 50 (92.6) 3.562 0.076
(S 194 (80.2) 43 (79.6) 1.693 0.175
B-SZ AR BHLH ] 170 (70.2) 22 (40.7) 7.842  0.007
[GIAES 215 (88.8) 47 (87.0) 0.229  0.543

2.3 NSTEMI #% AKI R EZM S E X
Logistic [E]J3 4 #ff
B2 2 R R AR i T S BLRRGE 22

82.7+13.5 67.1£23.9 3.102 0.012

127.4 +19.3
4.2+1.8

146.2+20.5 2.615 0.038
5.5+2.7 2585 0.042
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WAL H P <0.05 B 11 AR AR (4F
e R o = I 7 N = 1A S SN | R DR =
Killip 704%¢ . KB ABEISE], O3 Wi s, AR
I Ser, ABgf eGFR, SERI B- BT, U
JeH: AKL g AR, /RZ0C Logistic [BIJA504r, fifit
HAFRS, OIIRE Killip 702K, 2R, AW ZE IS,
ARMEH] B-SZABHAG S R R, WA 3,

R2 PR RN RGOk LR

Table 2  Clinic data comparison of patients with or without AKT

in the cardiovascular department

JEAKI 4] AKI 4]

1o - 2
i (n=242) (n=54) X i P
FEBEI 259Gy (61,% )
TR S I 223 (92.1) 50 (92.6) 0.123  0.881
HLL/ MR 24 230 (95.0) 52 (96.3) 2.851  0.092
(S 215 (88.8) 48 (88.9) 0.272  0.486
B-ZZ PR BELHE A 194 (80.2) 43 (79.6) 0.205  0.653
ACEI 5 ARB 222 (91.7) 49 (90.7) 0.106  0.975
THik A KiGyr (6l,% ) n=133 n=30
SEEAR B Ik 4 R
AR 32 (24.1) 7 (23.3) 0.383  0.379
ST 40 (30.1) 9 (30.0) 0.112  0.954
=3O 61 (45.9) 14 (46.7) 0.247  0.592
PCl £ 67 (50.4) 16 (53.3) 3.062  0.083
HUBRIE S, 20 (8.3) 11 (20.4) 17.435  0.000

IR (F],%) 2(0.8) 7 (12.9) 5647  0.029

F&3 NSTEMI % &L AKI fZ H R Logistic [543 47
Table 3 Hazard ratio of hospital mortality by previous
nephrology  consultation Logistic analysis for

NSTEMI patients with AKI

A B OR{Y 95% CI P1{H
AR 0.610 2.001 1.332~2.709 0.025
Killip 43%% 0.784 2.574 1.409 ~2.931  0.002
KIRBAZIZHA=6 h  0.514 1.390 1.241 ~2.687 0.028
Gl 0.705 2.390 1.480~2.986 0.007

KAl B2 RBLAE R 0.629 2.096
2.4 WMEFHRFEEILRESPERE N AR

R

R 3 £ HERMW ORH, SHIGIKIEN, 4
## NSTEMI J5 &A= AKI ¥ R A FUEE 3 R U0F -
g >65 % 2 43 AR Killip 4328 B34 fin— 2% 2
gy, BT 2 43 R B-SZARBH A 2 43
RIFEBLZLH =6 h 24 1 43, B3N 45 ML fa
WRIF 2 M, Jmah 13 48, Wk 4, WA
ROC &/t sy HERE S, 75 ROC Hh 4 T R
(AUC) # 0.806, FRufEIR (SE) 0.034, [l
95% CI 5 0.740 ~0.873, FWIZIFH ARG H T
I AKT AR 1) 4 BRRE 18 (P =0.000) , [A]E 715

1.357 ~2.766  0.019

SO AKT KBS 9 e A AE, BRI cut-off Bk 3.5
(REE 80.2% , ¥Rk 69.7% , BT Youden
fegm K, 4 0.499), Mifip)L i 57 NSTEMI i
HRA AKT XK 3 ZhRiE, BIVESr <3. 0 43 Hisqk
faR R, PF7r =4.0 4 fi7s & /8 XK. Hosmer-
Lemeshow L S LEER S P =0.503, EA R
HERE 1o AR & 4 AKL XU J5 17, Eo GRACE
(AUC =0.732, 95% CI. 0.659 ~0.805) #1I TIMI
(AUC =0. 651, 95% CI. 0.564 ~0.738) ROC Hi£k
Ty AUCHER (K1),

&4 NSTEMI 5 kA4 AKT 1 TUEPE M FrifE

Table 4  Prediction score system for patients with AKI after

NSTEMI
WH i)
ABERT Killip 4345
Killip IT 2 43
Killip IIT 4 ﬁ
KillipIV 64
HER M 2 4y
KIREZILHE] =6 h 14y
A B B 2
ROC i 2%
1. 0+ s
0. 8

0. 6

R

Source of the Curve

— AKTF4)
0. 27 GRAVF 4
TIMI T4
— Reference Line
0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0

IRE
B 1 AFBET RGN TH AKT KRR ROC £k

Fig 1 ROC curve for different prediction score system to predict the risk
of AKI

3 i
AKT LA i 20 il R, 5 96 3 7 9 45
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R SR IR — LR A IR I RIS BB R, A F
BRI A RN E WAETE, DUITE SN R
10117/ o W = R = 87 A1 o 0 e
ZHE, Ser ZIEME MY GER & 45, M
Ser JK-43 52 B —BE P R QAR IS L LA B Y 52
i Ser AJE—A BNk 2 (GFR) TFRERY
WUSAR S, B S HRASTT PR GFR RIME H A
AEE, SUPEERIMZ (AKIN) 2 Wibs A 08
F GFR AE R bR 11 2 DA I AIL I F0PR 124 412 Wbk
#E, T HARERLE AKT (12 Wik [A] %7 2 48 h, 53
W ING  Em R S 2 (A /I T~ S = NN
(LT 4 B > 26. 4 wmol/L) | I LUFR A
JeWitsbrz —, & TiSWin U, flilh KRR
WL PREE T R AR T AN AT R B A B 5 R
AKIN & SCRAESN AKTIZWbnifE

AL R s NSTEMI Jf A& AKI (1) & A2k
18.2% ; X EeBi4E #2785 NSTEMI 3% AKI Ff4E /b
WL, A W58 AKL B F v AKL T 5 7 £ 4K
(64.8% ), 4K BB B DI Re 0 0 R 5 T4
B, IEARAEAR AT RE M AN e, ARSI T T e
W, M2y einiz, #Em el fe i 2 rh #EJE AKT
ﬁﬁm$%TEWFMH@OI% Iléa PR B2 I AE 12
A AMI G F& s ISR B8 2 T Re 8 4k, W 5840
kkl {H Ser it iy 2 K, MANRER I 2 52
3 R I 22 57 o

Silverberg %" PO T M 2 A AE
(CRAS) #E4&, XFEW.L . BMAM =F LR
Y], AP E R, % FIE B0 AKI E
A P S = N P T = 0 R = (IR
oy /b, T LS B 2R - I AE 55 7 2 - T ] ) R 52
MRS, X T EOE WA T G 0 [F] % 5 2H 21
AR, /K. B/NKRE. B/NEH
O] A i, O T R R, R
ANERUE T BRI SE I UK . B AT 5 [ E AL 2
o, AMEMAEY %, MET R, KRGS R 5 %
ay, B I AR FIK MU B N, DD RE

AR R, Kw B ABEEE . AR B-
AR  AFRS I L2 NSTEMI 835 & A4 AKI
ST AR R R o X RS B S 2 25 i A
TR IT e /D AKT KAz, IR, % 506 HR
HAHF )RR R E AR EE, R AWE
REMARBER L, XARESE AMI #i5, 1
IREI /> AMIL I R E I & A . ARl B-32 1R BH

AR L AKL sl fa e &, R R AT
ABJE SC IR 228 15 PR AE AMI FR 35 53 14 /&y, i VB
PR A SRR 2238 M T R 5 O ke L P 3 0 % )
FASE,  B-SZ AR BEL 79 36 2ok A ARG S SRt 22 355 P T R 47
B ST, B B BE 4k K L P B
Refif ﬁ'ﬁﬁ-xﬁiﬁﬂfﬂ??ﬁj B 1k N B 4t i — 4E Ak
RN, T B A S B AR B @IEJL:,
B -2 AAR B 710 (%) (5 FH 7 S 3 I i,y o A e
Sl FRRHIE AMI 55 & E AKL E’J@J_Jl
W PRI 2R o HC AT B JGE PR G AR I8 R 4 ' 0 454
HUme kA2 BN B AR A A R A A

IR/, B/ NERUE I T AU, B/ NE R 1Y
N EEHAE IR 4R N, X LEEE UL BT

IHRERRRAE , DRI 4 R 100 B P A 1 3 o B B
BAEI AR RE ) N R, B R 0 B B N, 4%
5k AKI,

LR BT o, TR A PR 40 i
B I AH OGN B2 208 11 (uNGAL) fEfE/E N ICU
B AKL B2 W b B, HEBC T2t
UBIZE AT AKL {5301 A 1) 2 36 b B 0F 55 18+
AR, HYED /AT, MELULENR PRI -5 HE
J7, BE ST AKT (9 RS REHA — &
(I R R FHA(E o AR IE 025 HE ST 0 TV 43 A7
FANEAE, HATE T8 ARy (8 208 I A
o B, —2BilmR EAZE R AT H X
AL EIMTELIA B S R IR TR AR AR A
AR R, HA—E AN A5 AKI
A1 AR AKT 213 75 41 58 3513 e 390 180 16 R 0 kL kA7
Fei, P4l i P <0.05 AL S A B 4
AZTC Logistic BIF /04T, A% T HXFPE AR R 1)
SR, X FEIEAMA R R AT SR Queiroz ZE 4T
X STEMI B8 57, AKL {4 T 1 43 2 40 ) 4 555 4F
1% >65 % . ARt Killip 439% . Kk 2 2020 E] =
2 h, R B-SZARPHME R FLG R ER &, ARiO
R EAWIFT AT S RS &, 1ARE
LI A0 R BE LA Queiroz 55 BT £ 57 170 R 5
X2 S5 0] BB J& STEMI 5 NSTEMI 43551 2 A AN [F]
9o HLAE BRI R 8. GRACE P13l TIMI
o3 BTG R TEM A ST B dh o Y Stk e ik 25 5 fiE
R RS 1) B 7k, ARG A5 T ) P T
SrHCIX BRI ik AUC B8 K. {H i AR 5T
HRBIAGE R, W8T I R G AREN A T
G ARSE B, A5 i T I B TR E
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B, ABEFEN NSTEMI {5 1 Be Ja %A= AKI
4 R BE A RS PR 3R A T [ B A 8 5 90 20 S S P
gy, ABRFEEURATREA B T 202 BRI PO A R
AP AKT (9 @& @ ;R E IF AT R T, ik
e B E A o

2 £ X i
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