CN 43-1262/R " [E S fikalifb 4 it 2021 455 29 55 11 983

[XEHS] 1007-3949(2021)29-11-0983-06 - IR -

ELENNR o A BEVE N A St Jigi Sk DL B 5 A U kO WL BE BB
Pk 130 %y el £

TTE #f *ﬁ””ln, 5&*}1‘:‘5%‘2
(b A G E L&A E A RA, LT 100039)

[ERE] slmehuEr, SWERG,; c@erhimE,;, NRBBEAKER;, FRME

(# E] B #HiTamos AL E(RDW) N K3 44 KR (NT-proBNP ) B-A-# ) 2t 2.1 LR 58 (AMI) &
LB B (AKD 9 FUMNE, FiE AART TP HELAER 2018 4 7 A—2020 4 5 A& AMI &%
110 4 AT R BART 5, BB EHFNRE | ANRZE L A AKT 2 & AKT 4 (n=29) 3k AKI 42 (n=81), %5tk
4 AKT 28 3F AKI 2849 RDW  NT-proBNP /K- M4 #r20 % 5 16 SR, 2 Logistic B3 AR 547 AMI & AKT £ 4
B A B &, A1) Pearson & EA8 X 4 AMI 5+ AKIL & % RDW NT-proBNP #9485, 24 %X F TAE4F 42w &,
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Predictive value of red blood cell distribution width and N-terminal pro-brain natri-

uretic peptide in acute kidney injury after acute myocardial infarction
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[ ABSTRACT] Aim To explore the predictive value of combined detection of red blood cell distribution width
(RDW) and N-terminal pro-brain natriuretic peptide ( NT-proBNP) for acute kidney injury ( AKI) after acute myocardial
infarction (AMI). Methods A total of 110 patients with AMI admitted to Beijing Hospital of Integrated Traditional
Chinese and Western Medicine from July 2018 to may 2020 were enrolled for retrospective study.  Patients were divided
into AKI group (n=29) and non-AKI group (n=81) according to whether AKI occurred within one week after admission.
The levels of RDW and NT-proBNP in AKI group and non-AKI group were detected and compared.  The clinical data of
the two groups were collected, and the risk factors of AKI after AMI were analyzed by Logistic regression model.  The cor-
relation between RDW and NT-proBNP in AMI patients with AKI was analyzed by Pearson linear correlation analysis.  The
receiver operating characteristic curve (ROC) was drawn and the area under curve (AUC) was determined.  The predic-
tive value of RDW, NT-proBNP alone and combined detection for AKI after AMI was analyzed. Results  The propor-
tions of three vessel lesion and diuretic use in AKI group were 58. 62% and 44. 83% respectively, which were significantly
higher than 27. 16% and 18.52% in non-AKI group (P<0.01). Uric acid (UA), blood urea nitrogen, serum creati-
nine, RDW and NT-proBNP levels in AKI group were significantly higher than those in non-AKI group, while estimated
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glomerular filtration rate (eGFR) was significantly lower than that in non-AKI group (P<0.01). The results of Logistic
regression model showed that the number of lesion, diuretic use and UA, eGFR, RDW, NT-proBNP were the risk factors
of AKI in patients with AMI (P<0.05). RDW was positively correlated with NT-proBNP (r=0.693, P<0.05). ROC

curve analysis showed that the AUC of RDW, NT-proBNP alone and combined for prediction of AKI after AMI were 0. 707,

0.788 and 0. 871, respectively.
rence of AKI after AMI.
AKI in patients with AMI.

Conclusions

2 M0 WUAE BE (acute myocardial infarction,
AMI) 52 B4R N W , 2 BRI 2 G R 2
REREAT R R VENR A5 AT, B AN A 16 2T 15
RSB, i E AMI R B A3 5, 5 22 M
SKMFET RALA BT R K WS AR BFgE R,
B BEPEZG ) B AMI R I AVEE #5145 (acute
kidney injury, AKT) 1) 32 % J5 A T 5 2 fig 48 5
AMI TG SRR R, JUHAE AMI IR G IR PE R
SER I AKT B 35K 55% , 0I5 38 3 550 2, AN
ANHE A BE A [0 1 HLBE T XUBS B 3 m nfa]
et AMI A AKT %242 BEAT 2 W, sk 1 15
DU AT R I R A 5 A o o DR, X ol 58 il s 28 O o
B, WP REL, AKL KRR 2%, T RE RS K dok Ifi
FEREAART RN A B R T an
M1 4345 5 BE (red blood cell distribution width, RDW )
SEVEU L1 20 i AR R B 4R A, 78 0 ATk 1 B
RAEEIEOLNT, 7] FE RDW #5750 L, G KA
HRHED , RDW AT REXT AKL ¥FA A — 2 40 {8, (0 BE
5 Z AR ARER D A BFTEIA Y N R S il
EHKJEL ( N-terminal pro-brain natriuretic peptide, NT-
proBNP) 1E.0> J1 563 AMI 2 W W )12, H& 'S
/NS I R O —VE BR iR AR, R BB 5 X B
NT-proBNP 7K 5 i 5 K Wil K 7] 2% p& R F
NT-proBNP X} AKI 7 LLi2 Wi, A5 B 78 W5
RDW 45 NT-proBNP Al Xt AMI Ji5 AKT FF50300
{6, 9l A2 7 R BT R

1 #ERFAE

— e E R

N HE T FTEESESER 2018 £ 7 A—
2020 45 A Wb uy AMI £ 110 6], 47 = i 4 #F
%o (1)AMI %87 (DA B9 8 % I, F 4L ot A =
30 min; @A B T O AL B i, B B A A R
AT R Bt M O @R Q WO L
AEEREAERE, AR EEFAFERE,OF

1.1

The increase of RDW and NT-proBNP is closely related to the occur-
The combined detection of RDW and NT-proBNP has high predictive value for the occurrence of

WahkFAEDL®, 2)HAFE O LR XT
AMI W BiAT o, F =18 ¥, @2 G bkt
@l R R T @ F R EE; @A s b I
W EERHAREI),QERLEFRFEREH,
(3) He b tro . OB MM E QA IO W F IR
EEXT;QOREGESE D IR RER. ALK RA
T E @B R R B KB R R R
YOFEEARALR, @M AAM BHALR
# OB BB b AL B A A B R D % 4F AKI
HE ek ER Dy, L0558 6,452 f, 5%
40 ~75 %, F(59.53£11.36) ¥ 5/ & X H .1 %
40 ] ,2 331 ] ,3 3239 fil,
1.2 IeARF R E

o B I R VORI A SRR R R X
OB E E i E ¢ KRR S OB R AR
7 UL &% RDW \NT-proBNP 1% % & fi & & 2 [ B (low
density lipoprotein cholesterol, LDLC) . % % J& JE & &
B & B (high density lipoprotein cholesterol, HDLC) |
5 JE [ B2 (total cholesterol, TC) | H it = B ( triglycer-
ide,TG) & B (uric acid,UA) .11 J& & % (blood urea
nitrogen , BUN) _ ifi. i AL BF ( serum creatinine , SCr) | fif
Y /N Bk R 3t & (estimated glomerular filtration
rate,eGFR) | % [8] [& & /Z (interventricular septum thick-
ness,IVST) . 72 & F 47 %k # K W 12 (left ventricular
end diastolic diameter, LVEDD) | 72 /& 5 A 42 (left a-
trium diameter, LAD ) . &£ & F & i1 4 % ( left
ventricular ejection fraction, LVEF) .
1.3 &MWL RGN

EZRFNRE, R EEE# KD 4 mL, 785
AL FE B0 B 10 min, # 3% 3 000 t/min, B0
28 em, 4 B ML, A OCIRR KA AR, 2%
Tk (KA & BE T £ 4w R4 N
& RDW , 2 oAb % & o0 & 0% i (KA & iy S8 Bk (i
JRNE] AR BE) M E oL NT-proBNP, %4 5 4 4
1k 2 4 DL (1 £ BK-400) 1| = i1 % LDLC .HDLC .
TC.TG DA % UA BUN,SCr; R 48 & % K& B B
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( modification of diet in renal disease, MDRD) i 1t 2
Kt &+ & eGFR, eGFR/[ mL/(min - 1.73 m*) ]
=186XxSCr—1. 154 x £ # -0.203x ( % 0.742) , H
SEAR DL B Ky AL, SCr DL mg/dL” BT
1.4 BELIFERE

REBRAEMENL, UBEFAECEKEENYT
W, % # =5 B (EPIQ 7C-% #| # ) Ml & IVST,
LVEDD .LAD \LVEF, £k &% & K 2.5 Hz, &4
T E BT A3 ~5 A, BOYEAE &L
EER FTARMNAEE—4EF TR,
1.5 AKIiZHi R DA

AKI #BiARE™ . (1) REMKT 0.5 mL/ (kg -
h)  Fraat B i 6 h, H R O AE M 5 A
BAERM D FE AKI HEZENERERD;(2)1
A SCr e A THLMEN 1.5 /;(3)48 h 1 SCr
W5 >26.5 wmol/L, 7 & FRERE -4, T #H D
AKI, ¥ AMI £ N JE 1 A WE T K £ AKI 2
A& AKI 4 (n=29) . 3F AKI 4 (n=81), % AKI
4 4F AKI 418948 X 38 4%, 2 4 AMI & AKI & 4
A&, I W Z RDW  NT-proBNP #y 48 %t ML &
ZF T AMI J& AKI £ 4 i,
1.6 ZitFERE

K SPSS 21. 0 B AT #4241, 3T BOR B A
B(%)ERTF AT B, TEXBH vxs T, 471
#3, Logistic B 34 A 4547 AMI & AKIL & 4 # /&
A %, Pearson % M4 % 4 AMI 3+ AKI & #
RDW NT-proBNP 4 X P, %% %K # T1E4F1E
1 £ (receiver operating characteristic curve, ROC) ,
e % T @ R (area under curve, AUC) , 4~ #7
RDW NT-proBNP 3% X 5t & Tl AMI J& AKI & 4%
BHE, P<0.05 X ZRAZITFENL,

2 & R

2.1 PAIGKERME RDW NT-proBNP b

AKI 20 3 329 A48 Al R BR SR 5 b 4 ) oy
58.62% 44.83% , 3 = THE AKI 4119 27. 16% |
18.52% ( P<0.01) ; AKI 41 UA .BUN .SCr . RDW NT-
proBNP 7K V-4 F9E AKI 40, i eGFR W X T-3E
AKI 20 (P<0.01;% 1),
2.2 AMI & AKI ZEM B EZE D

2 Logistic [MIHBAIXTR 1 PAA G4 XK
AT AL E, Hof UA \BUN SCr,eGFR .RDW |

NT-proBNP 7K 34 LAIE Ry FRAE , 700 H AR & X,
DL AMI BF A A4 AKITAE MR AE & Y(5=0, 2
=1), G5 NIR, W A8 SR TR R ) & UA
eGFR .RDW NT-proBNP J2&: AMI 3 AKI & 4= (116
KRR (P<0.05;%2)

% 1. WAIGKZERIKE RDW NT-proBNP LL%
Table 1. Comparison of clinical data, RDW and
NT-proBNP between the two groups

. AKI 4 9E AKI 4H
1<} 2
; P
b (n=29) (n=81) X
B/ [ W(%)] 16(55.17)  42(51.85)
0.095 0.759
/[ (% )] 13(44.83)  39(48.15)
Ty B 60.29+8.42 58.23x7.14 1.270 0.207
AR S E
10. 150 0.006
[#1(%) ]
1% 5(17.24)  35(43.21)
2 7(24.14)  24(29.63)
3% 17(58.62)  22(27.16)
MK K s/
6(20.69 14(17.28) 0.167 0.683
(%) ] (20.69)  14(17.28)
1o IR S/
7(24.14 19(23.46) 0.006 0.941
[1(% )] ( ) ( )
B PRI 5/
6(20.69 17(20.99) 0.001 0.973
(%) ] (20.69)  17(20.99)
YA S/
9(31.03 16(19.75) 1.548 0.213
(%) ] (31.03)  16(15.75)
i A PR 51/
13(44. 83 15(18.52) 7.790 0.005
(%) ] (44.83)  15(18.52)
LDLC/(mmol/L) 2.75+0.87 2.68+0.91 0.359 0.720
HDLC/ (mmol/L) 1.79£0.31  1.840.27 0.822 0.413
TC/(mmol/L)  4.43+1.05 4.39+1.14 0.165 0.869
TG/(mmol/L)  1.62+0.41 1.59+0.36 0.371 0.711
UA/(pmol/L)  451.39+82.53 350.61x64.32 6.701 0.000
BUN/(mmol/L) 9.63+2.41 6.73x2.13 6.075 0.000
SCr/(pmol/L) 105.24223.1576.37+12.74 8.287 0.000

eGFR/[ mL/
. oo 12.57+23.75 95.23+20.75 4.855 0.000
(min + .73 m’) ]

IVST/mm 9.94+1.54 9.78+1.61 0.464 0.643
LVEDD/mm  50.57+7.61 51.23+6.99 0.426 0.671
LAD/mm 42.8146.92 43.68+8.04 0.518 0.606
LVEF 0.42+0.14  0.4420.11 0.780 0.437
RDW/% 14.92+1.17 13.25+1.82 4.605 0.000
TPT);E’)B N 064.68541.95 349.85215.74 130.599 0.000
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F2. AMI £& AKI M B AR
Table 2. Analysis of risk factors for AKI in AMI patients
Sk HALE B SE e OR 95% CI P
7R SCH 13%=02%=1,3%=2 13 1.859 0.967 3.698 6.418 0.965~42.685 0.054
2% 1.408 0.860 2.682 4.088 0.758~22.047 0.101
3% 1.368 0.432 10.001 3.926 1.682~9.164 0.002
8 F A 5 H=0,/2&=1 1.601 0.588 7.405 4.958 1.565~15.707 0.007
UA <401.25 pmol/L=0,=401.25 wmol/L=1 1.388 0.529 6.870 4.005 1.419~11.304 0.009
BUN <86.41 mmol/L=0,=86.41 mmol/L=1 0.882 0.565 2.435 2.415 0.798~7.309 0.119
SCr <401.25 pmol/L=0,=401.25 wmol/L=1 1.073 0.602 3.179 2.925 0.899~9.517 0.075
eGFR <84.48 ml/(min - 1.73 n')=0,>84.48 -0.142 0.069 4.193 0.868 0.758~0.994 0.041
ml/(min - 1.73 m*)=1
RDW <14.12% =0,=14.12% =1 1.286 0.579 4.925 3.617 1.162~11.259 0.026
NT-proBNP <689.62 pg/L=0,=689.62 pg/L=1 2.070 0.274 56.894 7.925 4.628 ~13.571 0.000
2.3 AMI 3 AKI & RDW 5 NT-proBNP HJ#H 3% 165+ FP=0.48
453 4 16.0f
2% Pearson ZEPE4 BT B~ , AMI 3f AKI 5 (1) .
RDW 5 NT-proBNP £ I1EAH5E (r=0.693,P<0.05; §15'5_
E1). 2 15.0fF
2.4 RDW NT-proBNP Xf AMI J§ AKI % 4 By Tl 14.5F
HES R 14.0F
RDW NT-proBNP S K2 I 4 Fill AMI J5 AKI 135k

KA AUC 4354 0.707 .0.788 .0.871 (% 3),
ROC 14 W&l 2, RDW 5 NT-proBNP Bt & 46 i %
AMI B3 AKIL #9 A& A fL {6 0 T RDW 5 NT-
proBNP FLAHRG I

I ! I !
1060 1080 1100 1120

NT-proBNP/(pg/L)

!
1040

!
1020

B 1. AMI 3 AKI £ RDW 5 NT-proBNP #%{44H5<E
Figure 1. Linear correlation between RDW and
NT-proBNP in AMI patients with AKI

% 3. RDW NT-proBNP 3t AMI /5 AKI % 4 BTN B 547
Table 3. Predictive value of RDW and NT-proBNP on AKI after AMI

£zt AUC brifEis P 95% CI T XIE RYE/ % FEREE/ %
RDW 0.707 0.061 0.001 0.588 ~0.827 14.650% 69. 00 74.10
NT-proBNP 0.788 0.044 0. 000 0.701 ~0.827  899.220 pg/L 79.30 66.70
RDW %4 NT-proBNP 0.871 0.045 0. 000 0.783 ~0.958 82.80 91.40

I s HAR R AR B A E A

3 4 i

AKI J& AMI J& A9 —Ff UL I ARE , e 2 9 B
FbAs 2, WRSR W, AMI B H KO I BEAR 4, i
R IR EE | AR B I3 B, AT 8 AKTY B AT
2 FIN N, AMI B AKT 9% AR AU S B I & T
BT G T FLIR 55 G e O AE Ak N 3 A IR

GYUASE R VI FE AMIT 9 1 7 % B
T, TR EURF M B ) 2 R, BT A R 40
PE G B - R R T A R S, L I
sRE S, AR TN R 1 AR, 75 & I
45, R B I e, BRI AL T AR B R A
Sl AKINMY | SRR B AMI &9k SRR AE 1
HFFE &I AKT A Frdf K, 53000 T2 R B B 1
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ZHEH ROC &k
Figure 2. ROC curve of RDW and NT-proBNP
predicting AKI after AMI

IR BT W R TR A AR R X AML S AKI
() A A I, A % IE HIE VA T, B TS
SR, RDW /K P AR b 5 9 i S L S8 Ak 3 45
PIAEAE S, i R ML S AT AR F AKT 9 & E | HF
IR e F % e RDW Al AEXT AKT B —E i
i, B DFFTIESE  NT-proBNP 325 28 15 i HE
i, FLnT s 2 B /NER U AT SR AT B, AR B e
PRI R LA W, RDW  NT-proBNP AJ
AEX 5 AKI KA 5%, B BEA A e i &b, 15
AT 0L T LS IE

RGN 78 AML B 5EE AKL #FAH L,
AKI # % RDW , NT-proBNP ] i 3% 25 | 20 — % 14
FATRES AMIJ5 AKI &EH 56, RDW &% FH I
HRURTINAE AR, B AR T O A8 B9 12 Wi v A T
L FH , BEXT O IS SRR T KU AT T > A
ALK, AMI Jf AKI 25 (1) RDW 2 THE AKL 25,
ATRE S AR IR KA OC: (1) AMI Jf AKI 8 & FIAETE
B N PR, A Rk R S IR RS
A2 A, L R RE AL T R A A R A A
fAE R, B RDW B 250105 (2) AMI A 3% & 4E AKI
J&i , BV SR AE N T, %o B i 1 D) e R Ak, B
o 0] R kA oh B, B RDW 1 9817, NT-
proBNP J&I2Wi.0 J1 520 AMI 1% A8 5, HoK P
SN S R ATTE Y S N R S SN N RN
B OIS /3 04 5, NT-proBNP (19 1fiL 35 7K St 4
R = NT-proBNP [ = ZHEM S48 2 B Ak, 7F
IERRERT, Hoai i K e fa e, — BBl E )
REAN 4, 2 A fr B, 00 i FE 2 38 K, Bon = g
N, A #E NT-proBNP £ a7 5 1M H. AKI J5

NT-proBNP fHEMREAL, 28 40, X n] fE 2 AMI
I AKI H 3 I NT-proBNP 3425 i HLHI

ALER AR RDW  NT-proBNP & AMI J& AKI
RAEMGR R, F5RV], AKIL B35 1 eGFR 1
F TFFE, M eGFR [ RDW THis &2 F a3, #R
eGFR T fig 5 RDW 2 A1, AWM ER, 5
dE AKI #Z AL, AKT 1 eGFR FF#, i RDW 145
5 LR R S5 HHAT , i — IR SC AKT 5 RDW
A O, NT-proBNP B35 bR AT £ BARK S T 5 /)
BRygid , b M E RN 2R, s, 7F
B0 ABE 6 h Py, B AT AS T S Il i NT-
proBNP 34 &7 , 1 IfiL 75 WLEF W A2 A BE )5 24 h A 3%
e UESE 5 3 WUEFAH L, NT-proBNP 7] 5 5L IH
B R Y X B R AKL R E T RE S NT-
proBNP WA L, AR Bs R 5 bR P IS b
S, AMI J5 AKT & A 5595 748 S8 AR IR SR K
i UA [eGFR 4%, W78 SCHUZ R AMI 835
TR, E ATRYT B, AT BB 1S 520 i, Sk
' b XIS 3 e 2RI DR D ) T S A O
AR TIRE, (2 3E R W, 1 B O B R -
XK R-FERF I RS, % AKL™ | I UA  eGFR
R UE DIRR 0 E H AR bR, OA KRR dds, 5
PG UA 5 T eGFR FRE L JET 0L, I
PREEVRTETEAL AMI I AKI B Z TSI B F 45 5%
B IRHE

AGE B N, AMI 3 AKI B2 % RDW 5 NT-
proBNP R IEAH G, H —F B4 B X AMI J5 AKI
BAA RIS MER- . RDW il (R BLLT 40 i /N
SYATR I 51 DL, B 0 A TR AR 21 4 A i 3R
N W S KA, G 8 RDW B = T NT-
proBNP F= B2 B /NER U8 i 7 LATE B, 24 B AKI
Ja , B /NERUE i R FEAK, 520 NT-proBNP 1 B 2 U
b B HOKSE 80 ) RDW 5 NT-proBNP 7K 3F- 34
EERE AMI B H AKL KA XUSHE R AKT
HIHLIARAL T RAE RS, 5 AE P~ e il ml o 20>
TR A B 2R A B a, IF I 55 HE P S 30B 8
i 10 2 2% A i ) R T B, AS ) T 2 40 i
B BT AR R S T AT X AT RS AMT JF
AKI 8% RDW 34 & (LA Z — . 1fii NT-proBNP £&
SO E Y5 AT O KO 36 m
B K O T R T, AT R E TR O, 3 T S0 ek
JETLI D AR FF NT-proBNP 35 B, T BUHKF E
JAPS Rt BT, $E78 RDW 55 NT-proBNP 34
I REIEIE AMI 5 AKI ()& A iF R BRI UL , I PR T
TFAE TN AMI HR T AKT & AR KU B9 B S R
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Zi b AR RS RAESE, 5 Al AML B F AT T,
AMI Jf- AKI 4 8% RDW NT-proBNP B B35 H
AV AKL RAIGR R ER  REXT AMI 5 AKI &
A XU SR AT S0, (H AR B SR R B, oA W %€
RDW NT-proBNP 5 f8 3 1l J5 [ OC &, AR KA X it
AT AT

[ &% 3Cik]
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