Advances in Clinical Medicine IfiRE25E/E, 2018, 8(1), 14-21 Hans X
Published Online February 2018 in Hans. http://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2018.81003

The Application and Amelioration
Prospect of the Electronic Alert
System for Acute Kidney Injury

Yipei He, Zhaohui Ni*
Department of Nephrology, Ren Ji Hospital, School of Medicine, Shanghai Jiao Tong University, Shanghai
Email: “profnizh@126.com

Received: Jan. 15"’, 2018; accepted: Jan. 30th, 2018; published: Feb. 8"’, 2018

Abstract

Acute kidney injury (AKI) is a common clinical critical illness with high morbidity and mortality.
Early detection and timely intervention may improve its clinical prognosis. When the necessary
data such as serum creatinine, urine output are recorded, the electronic alert system can deliver
an alarm to reach the goal of early recognition of the occurrence and progress of AKI. Besides,
when integrated with the clinical decision support system, it can provide recommendations for
intervention. So it has great prospects for development. In this paper, we will focus on the current
worldwide applications of the electronic alert system for AKI from the aspect of working patterns,
the impact of performance factors, effect evaluation and the best clinical practice, and propose the
direction for the amelioration.
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1. 818

S 0 45 (acute Kidney injury, AKI), S I AR LG e, B R & B R KB, HAZE
HRH ) 500 & AT I AS 918 1 15 IE 5 (chronic kidney disease, CKD) [1], JfGEMEIEH 2 HEM. AKI
58 SR B30 A 3K B IR0 TG 223 (KDIGO) 5E S, AL LI ML AF 26 0 SO  1H: FH =r BORF 2 K T55 T 6
AN D PR[2] 0 %58 SChRHE BRE DL B B, AR B IE AR AKIL 75 2 T RIELRNUET K TSN
PR A B % JUUIRF BRR B R AR R K, X AEAS PPl AR (R AR B 7 o B 4y SR R L 9% 73[3]. HLF
{gk FE i 5% (electronic health records, EHRs) 5kl AR5 /5 & Gt (clinical information system, CIS) AJic.3% AKI 2K
T 53 AT 5 BRI 4], DALt B 4R R 0 w10 i S5 R A B, A BTG AR SRR AKL
LTI 22458 5 I R 1 55 3 37 2 45 (clinical decision support systems, CDSS) ¥4 J5 0 fe 5 SRR -7, ik
HEWE[5].

2. TRt
21 ERRE

AKI TR 255 75 254 WL T BET 5% (electronic health record, EHRs) I RS & % % (clinical information
system, CIS) [4]. HRIFHA HI AKIL 2 W7 Fe o 15 (W1 KDIGO, AKIN, RIFLE 5& X)), 7 E R&EK & Kl
THVEHE I EAE2] [6] [7]. SedEmfill & RE R 5T EHSIRE, NS AKIE XARHETR 5 6 /N5
12 /NIHEsR— IR, A BT R B B N T R B 2 EHRs 51 CIS [8]. A TLid=km] fE
Sepi PR AR B N, HREACSAE ICU BENTTAT, REREMERBSR A S, AR AKI
MBS RAI LR ik, T H AR HEAR AKI & RS, REBIEIFALLFR. Mg
JULEHE PT S5 =45 B R S h 0% F EHRs 5 CIS H, WL F24Rn i LU N RS0 fid & B — ) 57 3 I
TEUEFAE 0375 AL (2 4 32 28 A7k DUMEL BH S T o B8 2 R B 2 /T 175 00 S 160 i s LA 2428 [9] . AR i AL
BHEHHE 53815, (AIUKSEZBIR B FIRE RS HEA R SZREHEE, RS BOLER I
FEIR R I AKI BURAL AKI P2 EE ;. DA M5 PUEFHEAE A EE LK, WAl e ek R & A7
(1 AKI [10]: DAEIIME AR BELR, W] Re 2405 A [ CKD,  Ifii BB BE M [11]

T WIEF R H A R E ThREA AT =4, AR AR, WEAEREE . WIEE o B R A %2 5
LGz 5 AR P AR [12] o T Ik v R B M AR A AR RN AT RE S “BRIEST” LR, XMIE T, I
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IREEAE D) BRI A EAR 5 LRV ERE R, T B i ® . 2k, T AKI R 23 8 R
B JETE, JFHEF NZINEILFEGNE, OUER AKLFIRE, TR R A 2] 14 g sOu %
RPN G & ERME KRR B, RRETH T HRE RS 1A RN R BAR A, JE]
DB fERR R R . S, BRSNS B (L AT 25, i sh o 2 BURH R I R A2 3%
EIRE I SEIER BERL NBE PR ) 2 EHRs 8¢ CIS 1, IR T REF B 4545 KU (K1 2540 13], mT FAARAR
UEIEE(E W ok

2.2. HHIEER

RIS AR 75 20 A] 43 R R T =X (interruptive) A1 HE A7 W 28 (non-interruptive) , 3EFR T 4R AN AE EHRs 1%
VB RGP B o ARG S, 1 B Q) 2 1 [ AH DG B i 4 2 12 55 N 00 2 75 VR B A 3 T SR B I O A
JEREI PR R [14]. Gk BN TR B AL TR T 5, E o h b VB RO T S BB AR B [15]. Bkt ]
SRS RGAHE, W@ SRS, i, BEF R H[16] [17] [18]. WiReHRHE AKI AN [E =52 5 A
TR HAS [FE B AR 1L T7 2 R AR 3 R 0o 77 m),  Eeandifi 2] AKIL 135X AE T EHRS B
Weah o ERAE S,  2 BIRE I B A T RGBS BRI B G TR AR . IR, AKI L
TIRERFICREWAERI AKI 5, TRYE CDSS 4T e R B AR T i,  bhints (kS 2 E0
YA 2G5 B g RN EOTC I 2, B S R 25 EIAE F T AR ) B 493 [13] [19]. Roshanov %A
I CDSS Gngg Rl ) i A =55 N iR, B Rt m R A RE[20]. B 1 845 T AKI HLF
W& RS TR,

KA F/E R EEE (RN EERERFH
N5 N\ R & £ EHRsHCIS)

TR B SR B 4052 W K oy BAbRvE
(#AKDIGO, AKIN, RIFLESE )

\
REER GRS IFTRGE. BIE. EESFTR
et A b 2 AR A W U 3RO

V
AVNE L i

5 R 12 B CDSSHE H AR T T 2 Y

Figure 1. Principle of an electronic alert system for acute kidney
injury
1. AKI B FIRERG TIERIE
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3. I FRERAGRINNEER
3.1 FEFEE

FEAEF K oPH AKI FLF IS R GE L, 5 255 B R NN R B 3 A 0 R G b
ImRARSCTE . 5 EHRs MRS RESE, N ONDR 3R AR A5 R (R A A R R AN 22 A L) i v 1 oz (L
BN R AT A, B ARSI D4R RS (& AL MERCR X A AR R SR,
FIEEARTT A LT INESE) WL GREE . R, i aE). 075 B (B ERIE. KR
B EARVEREMORAE B WA BAVER ™ A A R R BI) . 2B (BRI TR, i PR BB
HAR) . SO (PR A E AR T U B I 2 2 3 S ) S5 [21]

3.2. XEREZE

NTEL—DMRINIBETFIRE RS, EHREFRIAMLTE, QFEEIEREER S HEC#EZ
OV, MRS AN BT AN WEIEIR D), W 2 (00 E T BTG B B L) . BRI (R
Y1) S5 R A R vs VR —IR) . I (S vs T INF IA] AT . AR AR R (AN TR
SBE Vs T6 SRS R UG S ) . T IRE RGN B AR NBE(N R SE3 L BBV ) R A
Z(AKL 2 Wr AR TR, I R P S RE) o Hoak, BRBERIAR S (H X R BT vs e br) . MUBE(/NEL s
KAEERE) MM E N ER. B). BEE(NE vs SMRL B2 R0 B L 11 RS TE ot B 3 B
ZRETTMRI21]. &5, MHETFIRERGMIAESRoE KR5S . G, oS0 e es Ak &
HWAET- R, MR FAEHRE. S5R001 CDSS MHZER:. WRu 7t H N BN B PR RGN 2
PE, NN KB EE G ML, SETIRERGH TEBE R, W B R & R A
FEEAF[22].

Colpaert 5 7E— AN KR B O BTIE M T TR0, 185 B0 3 9 B C 48 BOR (DECT) ¥ AKI 4R B i
HENEAE I . SEEAR A TS AR R AR R, JFHAES AKI RS RIFLE ARUE[7]HT —4
B B gl 2 28 AR . RIG EL R TR ARG N R B JE A B R, RPN BN RS,
SRR ST T T SO RN B 1 S R N [16] . AHEEZ R, Wilson 28 ANAESEEIBEAT T — T00 L o0 BE AL AR
R, VAL TSP R GO B R IR o R I AR RS T VLR KT F a5k BAH T
CRH] KDIGO & SUbrifE) [2], /KT Rid 2: 48 /i Ek 7 K Pyl & AR IS DL . RS 550
7 AEISNENR) ICU KA I8 b5 1 AR S S 2] BB Rtk £ S R BIR i TIE R4t
XoF T I R TS BT Bt 8 A9 B A AT AT O . (RS B E IR, RN AT RESR 1R A
NIERL, TEE TR EMRA N HUE[18]. XL Hgh TR T P RE KRR MR R R RETE
e DA H 2 T 52 T g o 24

4. SRV
4.1. ER

e LR LS, R T T A A S SR B R, (HIX AR BRSNSk TR A, dE AR
57 7 [18] [23]. AR, B4Rk AT LB IR BRI A AR, BRE A i ™ S A DL A B K RS
MIGIT . (HEIR AT RE SRS TARVRE, 7Bl N R, MBSt i FmA . B, BriRE R85
AN TZAE A X A 2 AN XU 22 1oL 5 U™ A DA OIS 0L SRR A, ELPPAs SRS R HEAT AL B
AR SRAN RE St FEATL I 38 O I 0 8 F 3 S S R 82 i X SR B A e 1) SR A B T RCR IR AR [13]
[14] [15] [16] [17].
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42. AR
X HL TR RGBT N R E AR BE 55 N 51 S B B AN PR 79U &5 07 TH SR B-A
4.2.1. REMHIR

AKI L TRE RG] R, N 20 R GEREAT A AR RN BLAR S ) 05 3 e HL T
EAROE SRR T A I F bR B E TR R AR AKLE ), AR TC AKI BERE . X TTRE
KRS ENTIR ST BRI B 58 T 5 R i el AL, 3 A 30 R LT (R e sh vl e 2> il A e ik . B4R,
Lin SEANIIBT TR Y], X CKD B3 K L7 WA= UEF AP, AKIE ERE PRI 5 A R 2 B 28 T ma[12]
FEXS LB RGBT RHE R, TP RN DL A DR FL T 108 R AR S G BB B AR F S AR SRR
FESLIRAR BT E WA B L R 55 N DY I Y B A, DL SR S REE AR B AATTR 5 5

422 EHZEARREE

RYE R E RRIBIT IR, TGRS A SR ERITAT N[24]. &% N A3 AKL |
HTIds, 0SSR IR A 3 T VP4l A2 PEAS BRI B e bR . HAth I BRI 7 47 R (b AT 5
SIS WP, BT, R R 2G5 R RRE G B R 24 ) 7E BE I ARIRBE R B Y AT DA N A& M RUR
PEAGTEAR -
4.2.3. @RS

A R E KRB ARV IR TS, AUEER A, B8R0 R 278 B A 15 2] S i ik
RIS T B2 R VR A A R [18]. L TIRE RS T AKI IR TS Al BH5ENT. JETR. 5 ICU. AL
BRI O3 . FENBE 55 [25]

4.2.4. Hitb
B 1 iR =4, IR DU A PR 55 N SO L7 R ST B B 7T [23] - I LA 7T AT DL SE B
BUEPER), ARG N GOAAD IR T RGN R T — 0 i, A AT B R SR

5. REEIGARSEE 3%

EAKI R 2 5, IR E AN BTN E EHR BURFE R Hic St AKL XS B2 W, HN 24 Wil s
SEPREAYUEF, 5% AL AR S W%, FARYE CDSS 808 WA 1218 H (16 B BGEAT Tl B B8R
7, JHR 2% CDSS 7 kA7 Al o

AKI 7% F P 3G 0 B A A8 TR At ™ R ACRE G 0 A AR o PRI, AR SR R A B Y o Sk
Ha A2 EM, H RS AP AaIT 4t 2 r i . FIHETFIRE RGN T 5 AKI ARG R SE
ERFRRG A, JD T AKI BT AR B TS K TT RE[2] [16]. SR, E Ik B RS 2 DUR R B AR X
AIRER) AKI F8 (i 5 SOSE[18] . AR N 5 1 PR S B i i B 5 BRI IR 17 A 0 AN [ 4 il S8 i
N5 2B R B R ALY 7 (care bundle) AHZE & .

X AKL B Z WG RS ORI T — L), 8T IBR AL . X H Al A FE A 2 Wl
& AKL BAH VAR IR ARES, A il R 2 ARSI K, A 5 b 1 2 s
HEF) B [26] 6

N T RBIFIE L AKI B3, KDIGO. 3 [ [ S PR 4 e HH o F H A [ O 22 1) 5 455 i R 5 e 4R
F[2] [27]6 MbAh, —SEER 7 L B4 H H AKI B ERTE B, DU S R0 AKIL 8835 o0 AT A g
Tsui S NBTH 17— AKIEERAE B, QAE 0 S0 SRR R B L BEAT IR 2 . 20 AKI IR 3E4T
EHAEEATE . FFURFAIR YT (U s BRI FH 245 [ i) J B R 1255, DUEFR R AT AKL &
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B IRRSE, FEEAT T AR R X HT R AKL S MR 7T . BAREA M B IRE RS, Ex)
REEBEHAT TR E A 4R ERE S S SRR RT3 T 8GE, AT RIC ICU AT K
Ay AT e I ) [28]

Kohle K AKI S HLE B 5 TIRE RGARL &, DUBAEIT LSS TR CRAE AKL. 1% Fox
ARLEAE 24 /NI IREAT T AR B AL R0 B8 R BEAT 10 B8 38 VR T 45 AT T L. 16 8 /b
I N EEAT ISR AL B ) SR A R AT et R R B B AKX e R AR B AT B JE 4 N H AR
R BET 3R [15].

AN R A 37 B R AR IR AR, 3 U0 B AN 2D I kg A5 R P R 5 40 4 PR 2 W G D ke = A
WRIEAR[29]. BRIL, FEURE) AKI W ERIERDR AT S 55, B i B W B2 7R 1) i) 3%
A EHR g3 MBI AKE BB X e dn it i o 1 PR S I 12756 I ARSI 56 28 H A idh 4T 4 [T BTV
i, JEXEFTE FH 2T R, iR B IR RSk 5 CDSS AHREE, AT B BT H WERIS 2. BE—I
SO R AR IR SR T T 1884 IS IR E RAHTI AKI BFE K 1309 BRI H S ¥ AKI 5, HHEFIR
BRGAERAE AKL IR A TE EMR RS J k2 5 B 3 a S NERE RS2 HHEHE, PR8N
PRGBS, (AR TR E RG4S DIaek & 52 5[30].

6. &g

B AL AL R T IS B 0 B T iR R SR IE FE R . TR E RGNS BT
R RImR RS RGUE AR, AT BUR BRI REFR LR AR TR . B R AN 250
BRI TR AR AT FE S 82 BAT B ZE o 7 BB I PR B L JEE % i 25 77 T R T i L 74 R 4
MRk KRB TIRE RS S IRKR KRGS &5 NS BE A1 12 MERKIRREE . 4T
EAE AKL R R F AKI R g BRI 45 S imARA AT R I & R PPAG . Rt R
RIE B GRT I B R LS. B TS &SRR E VIS ER AR T REZ KT
FL 4 2R 48 AT T LA I — 40U 5 e

E&WE

B K BA RS 7 BITH (N0.81370794);  [H 2 1 2R 4 B il H (N0.81570604); _bifg i it ZE bk
SEA S TUH (ZHYY-ZXYIHZX-1-02).
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