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Risk factors for acute kidney injury induced by Hydroxyethyl Starch Injection

WANG Weimei, WANG Lidan, ZHANG Yuanyuan, LI Fenglei, DU Mei, ZHANG Xiaoyan
Department of Pharmaceutical, Hengshui People's Hospital, Hengshui 053000, China

Abstract: Objective To investigate the risk factors of acute kidney injury (AKI) which induced by Hydroxyethyl Starch Injection
(HES), to provide a reference for clinical safety medication. Methods The 86 non-severe patients with AKI which induced by
hydroxyethyl starch injection and 767 patients who were given hydroxyethyl starch injection but not demonstrated AKI from Jan.
2015 to Mar. 2019 in our hospital were respectively analyzed. Single factor (  test) and multiple factors (Logistic regression) were
used to select risk factors that related to AKI. Results AKI was one of the serious ADR of hydroxyethyl starch injection, it's
incidence was 10.08% in this investigation. According to single factor analysis, factors associated with nephrotoxicity were body
mass index, hypoproteinemia, creatinine clearance, combined with nephrotoxic drugs, intraoperative blood loss, daily doseand
medication timefor HES; And multivariate analysis identified independent factors with daily dose (=14 mL/kg), creatinine clearance
(<30 mL/min), medication time (=5 days), intraoperative blood loss (>3 000 mL), combined with nephrotoxic drugs and
hypoproteinemia (ALB<30 mL/L) for hydroxyethyl starch injection. Renal function of all patients was gradually restored after
discontinuation of the drug or related treatment. Conclusion Large daily dose, renal insufficiency, long-term medication,
intraoperative blood loss, combined with nephrotoxic drugs and hypoproteinemia are independent risk factors for AKI caused by
HES. Clinical practice should focus on patients with independent risk factors to ensure clinical safe use of HES.
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23 (PRAC) W\ Jy HES B A 38 05 JIE 45 4 & A Z F K
T2 YRR, A BRI EE e 5 A R BB
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A 2 AR RE E (R A I R T A E R R T R
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MAT K TN B 2 B¢ HIS & 45 i B 2015 4
1 A —2019 4 3 A i i #5 £ FE 5 8 1 S i 1 e 2
FHIIERZORE . GyNFRUE: (DR 2GRS AIE 1 48 h; (2)
ENE AU IR . HER AR (D B S
IhREA 4 Cif ULEF >2 mL/dL 8% 132.6 pmol/L) 8§ /b
PR TG BRI A5 5 (20 7™ H 7w I o0 ) 368 v | 7 B
I Dy e B L P H I A B e T B (KA 2 ) B
AR T B (B 7K 7™ L g A e S LRE & 5 (3D
X UE Ky M HES i 803 5 (4) I R 9% k) L B0 A 5¢
BH

R 2 75 K2R SV B Dhee B4 (AKD 4 Nk
AKTZH A AKT2H o 40 55 [5 5 JUE 05 6 <2 2% 2012 4%
RAT ) B A BRE IR 9 il JS 2H 27 (Kidney disease:
improving global outcomes, KDIGO) [ AKI Ilfii JK &
bR AES S, AU 2 — MR A 2 W R
AKI: (1)48 h P I LA 55 26.5 pmol/L s (2) ifi JJLET
AR FERAE (19 1.5 5 & LA b, H B a2 4 W iR
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Table 1 Possible risk factors and assignment of AKI

caused by HES
fa 6 R 2% W]
P51 =0, %=1
g =65 %=0,<65%=1
LNDTE=—& =5 =25 kg/m’=0, <25 kg/m’=1
G FERE PR =0, =1
G I m LR H=0,=1
GIEBIE  H=0,T=1
MmEAEAKY <30 mL/L=0,>>30 mL/L=1
B Dy >30 mL/min=0,<<30 mL/min=1
JH- e =60 U/L=0, <60 U/L=1
J R F MR =0, R 5 LA 25 7=1,

M A PR A P =2, Hofth=3
wIFEREEAY  f=0,7c=1
FA =0,7=1

A H 1 =3 000 mL=0, <3 000 mL=1
H I 245 & =14 mL/kg=0, <14 mL/kg=1
SPHZ R =5d=0,<5d=1

1.3 Zi=EhA*

K H SPSS 20.0 Gt i AR i3k 47 4 A b 38, i %k
BERLR A BCEE (%) FRow SR 2 RS 34T Se it 2
M. A GETHE 2 T LR R I Logistic [B1 9
172 2 40 0T, 1F 5 L E B (ORD J2 95% B {5 X
B (95%CD . P<0.05NZEFHGITE Lo
2 H#R
21 —fR1ER

g N\ 151 853 ], A AKT I 86 1), A= A
N 10.08% ; 55 5 5 151495 46 B, 1 53.49%(46/86) ,
£ B 45495 33 451, 1 38.37% (33/86) , B 445 7
B, 5 8.14% (7/86) ;49 Bl 15 24 J5 & ThRe B2 Wi ik &,
i 56.98%(49/86) , 33 B & T LLR 5 ¥6 97 J5 5 Th g
ZEWKE L 5 38.37%(33/86) , 4 B T LA I ¥R 3% #T )5
B IhEEIZWIR 5 15 4.65%(4/86) , TEHET I il -

22 BEZESWH
5 AKT 12 Wi A5 1, 4 99 N 03 41 73 8 Al AKT
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2H (767 151D F1 AKT 20 (86 5] ) , %if #% fa [ IR 22 b 47 H
&, Wk 2. SR ER,2HEEAMR . FE
WS TR A R IR A R e L A s R
MAE HIh e R 8 FARER EZ LG5 2 7 (P>
0.05) 5 75 1A Jii & 8 5 40 A% B (1 IS VLTI I %
EHEHEEAY  FARPHME B LETER
SO SRR R 24 B ) O T AT AR W T
F(P<0.05).
23 ZRARSH
BHRNRSMEAERITHFZRAR KA

Logistic [FlH@E4T 2 K &= o8, WK 3. 45 R BRI
B A M E (<30 mL/L) AL EF3E B % (<30 mL/
min) ~ & H B B AP A & (=3 000 mL)
H 555 (=14 mL/kg) A FH Zj i) 8] (=5 ) 2 F2 LR e
W VE SR B S AKT 0057 G 6 PR 3% .
3 i

[l N HES 6 BH 15 14 3 25 580 17 B, AR H 2D R
BTG R (1B ThRE 38 B2 2 B AT IR T RN LN
I A0 7 v A B e SO SR R A AR, ) B
AKI A S W 45/ . H R, 9% T HES 512 AKI
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Table 2 Single factor analysis of AKI group and no- AKI group

LIPS AKIA 4k AKI 41 Ve P{A

5 5 51 425 0.689 0.492
S 35 342

U =65 % 49 347 1.682 0.078
<65% 37 420

(ENFIBE R =25 kg/m’ 49 347 2.057 0.042
<25 kg/m’ 37 420

G IR R 2 42 364 0.239 0.803
i 44 403

I E LR 2 47 387 0.741 0.462
4 39 380

& I g MAE b 42 327 1.087 0.268
e 44 440

JH D e e i & 26 211 0.758 0.454
4 60 556

IS A AE <30 mL/L 47 321 2277 0.021
=30 mL/L 39 446

NGRS <30 mL/min 46 281 2.783 0.005
=30 mL/min 40 486

HIFEREZY) = 21 106 2.485 0.011
e 65 661

Ji BRI ERIIRER N 33 278 0.298 0.767

Y NI =5 31 286 0.167 0.862

A% P ZE 1 5 95 17 152 0.011 0.098 8

HoAth 5 51 0.312 0.756

FAR & 58 576 1.532 0.118
4 28 191

AR H I >3 000 mL 37 243 3.054 0.002
<3000 mL 21 333

H 7l =14 mL/kg 55 324 3.684 0.000
<14 mL/kg 31 443

FH 2 (1] =5d 45 318 2.362 0.024
<5d 41 449




- 2442 -

“assaai Drug Evaluation Research 4255 1287 2019412 8

R3 BZERMEFHEHAKIEREE Logistic @35 #7
Table 3 Logistic regression analysis of risk factors for

hydroxyethyl starch chloride injection related AKI

fe 8 N 2% ORfH
5T B4R £ (=25 kg/m?) 1.27
AR A IAE (<30 mL/L) 1.64
WLEFEER R (<30 mL/min) ~ 2.16

95%CI PlE
0.87~1.76  0.057
1.05~2.57  0.036
1.38~3.21  0.001

GIEEAY 1.78  1.05~3.02 0.031
A if (=3 000 mL) 1.84  1.17~2.89 0.013
H & (=14 mL/kg) 419  2.63~6.69 0.000
FA 251 (=5 D 199  127~2.84 0.033

(IR AN IS 2 . K2 HU B 5 % KN N B T HES
FEL G AEHEM, 25 25 )5 T 1 A7 B I R K (24 h
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2 EAE A . Ak, HES B B 35 4 H 24 CICr=30
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I, 51% 12592 R AR , 0 B 28 R HE Tt 2 sk 2D, 4
PN B R I, AT 3G Ik AR AKT AR . A At A
SEUR T A A, HES R AR AKT T35 F 25 1 (/) 20 4
5d, ABEFELLS d 9l FHE, SR B R R 2 S d
feRAE AKI ST fE 16 R & . R P i & i i
3 000 mL H&# AR o 8 B2 o 2.0, 2902 IEE A 1 3
FEHT, 75 B P SRR R () HES , R b 3 il AKT
DA RS 3 o AR B L A B T BRI, 0 1
s B 75 50 105 RIS s 7y b, AR R P IILRE 340 3 it A o
B g F %, SECE U, &% 5 S B e E iR
i Ak, [F— S AN R ) 5 AR P IR HES 7T BB
FARFE AN A= T2 R EFRAEARE , S 8057 5
WA B A AE 22 5, BB I AR BEAN R

2P R 2 el T S B A
Ja, B ATEREH K2 HE. AR
7 HSE U 4% 19 AKT S 2 J5 B D) Re i ik &,
JE£ (/) AKT 55 25 R BF 7 DUAH . B OR A 3 it , 30k &2
0T, B AKTRR BEAT M90E AT , Ui B i e AKIT
HRYEEAL, BRI AR LB .

AW TR s H AR A K F S REAS 4 K i E
5 AR I & K A I B A AR E O
MLAE 2 ¥4 258 U B 1 S T B AKT )3 ST 6 TR 3R o
TE IR S B H A« (1D P A% 42 R U B P HE 22 1 B
A 38 f KR KT FE A R 2 R T
S ()'BIhReA A ) B E A & o B
BRI 259, 5 W6 A FH IR 7 5 A IS Th g 5 (3D
A H i B T 3 000 mL f AR AR 2 0 Ak
IS} N7 2% T DA I 1915 (4) 8 4R 00 e 22 1 Ho 1
o B2, NEEEHE, B 8 A T a8 N &
()R, [ IR SHfe JB A7 A 22 P fe B R 3% ) B 3, DAAR
WEIR IR 2 4 24

SEHR
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