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Construction and verification of risk prediction model for short-term poor
prognosis in patients with acute Kidney injury

REN Hui-hui, FANG Ying, LI Wen-hui,ZHANG Guan-meng
(Department of Urology ,985th Hospital of the United Logistics Force ,Taiyuan 030001, Shanxt,China)

[ Abstract] Objective:To explore the risk factors affecting the short-term prognosis in patients with acute kidney injury ( AKI),
and to construct a risk prediction model and verify it. Methods: A total of 228 patients with AKI were chosen and split into modeling
group (n =182)and verification group (n =46). The risk factors were determined by single factor and binary Logistic regression analy-
sis,and the nomogram model was developed. And its effectiveness was evaluated using the ROC, calibration,and DCA curves. Results;
Poor short-term prognosis occurred in 45 patients (24.73% ) in the modeling group and 11 patients (23.91% ) in the validation
group. Platelet,blood urea nitrogen,serum creatinine, serum potassium, renal replacement therapy and length of stay were independent
risk factors of poor short-term prognosis in patients with AKI. The AUC of the nomogram model in the modeling group was 0. 975
(95% CI:0.956 ~0.994) ,and the AUC of the validation group was 0.930 (95% CI.0.858 ~1.000 ). The calibration curve analysis
showed that the model fitted well. The net income of each range of the threshold probability value of the DCA curve analysis was greater
than 0. Conclusion : The nomogram model has a good predictive ability for the short-term poor prognosis of AKI patients and can provide
reference for medical staff to evaluate the short-term poor prognosis of AKI.
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5~ 10 fEA 2R [R5 18 10% ~20% JERUREAR
AN 228 1], PRI 2018 4FE 9 H Z 2024 4E 10
JT IR B R 3 BN 5 L /N B B IR B 228 5] AKT
BE RIS K 80% 11 BB 1E N AL ,20%
M EAE NI IEH, P APRAE: (1) W2 W
AKT; (2) 4E % =18 2 (3) Hi B J= Bl 17 I 8] 2 /0 3k
90 do HEBR bR E: (1) ABEAT C AT B MR AUIG 7
(2)AKI #i2J5 90 d NFETZE K 15 (3) I R BT ™
HGR R, B B R R R R, AR B9 G A B
(LGRS
1.2 HRE

(1) I PRERE PR3 AR 0% 14 BT & 45 % (BMI) |
BERB N (v I TR PR O I A8 0 18 1 W I
i) AKT 203 C T30 I3 T A0) L0 36 KO 22 L °F
Y skt 5 (2) S50 % 48 b - 40 M T2 (WBC) (il
AT EC(PLT) (Il 202 H (Hb) | 1 2 1 (albumin,
Alb) | JR I & F . I JR & A (blood urea nitrogen,
BUN) . ifil L ( serum creatinine, Scr) B 2 & AR . N
Az LT IE 1% & ( creatinine clearance, Cer) | JR 8 (uric
acid, UA) BE#IZE C(cystatin C,CysC) (M8 ; (3)'H
&AL V5 YT (renal replacement therapy, RRT) ; (4) f
Bz b5t 8] (length of stay,LOS)
1.3 EIEHR

Fe2k Ser: AKI 2 W B fe 3T — W0 A6 DU A5 o5 &
Ser : A1 B¢ 191 18] 46 0 A9 5 K AEL; Hh BE Ser: AKT 3 B Hif
BeJF — UKL . AKL 2 W bR ™ 248 h Py Ser FF
5 =26.5 umol/L 8 7 d WTFHE >50% H (., |
B :Ser THm BILLAHA 1.5 ~ 1.9 58T 5 =26. 5
pmol/L; I :Ser FFm BEFRELMEAT 2.0 ~2.9 f%; 11
W) :Ser T BIELME N 3 5 E T 353.6 wmol/L
s{ P4 RRT, B DhfEHiE R E B 17 8k 2 B T
— WA Ser {H, B R FLAA MY 1. 25 F5LLT, 5 Ser
{ELIE 28 1 3 SE 5 S 48 AR i [ ( 5 44 Ser< 104 pmol/L
4Pk Ser<84 pwmol/L) , 545 1k RRT, 75 W 2 ¥ 2
RRMEAR,
1.4 SitZEam

FI SPSS 26. 0 B AF b4 B 2 Mt o 1R BERHIE
SPER 54T Shapiro-Wilk 4656, £F & 1IE & 701 DA («
+5) TR QAT PRSI REAS ¢ K 50 5 AN AT A IE A5 A
LALLM (P, ,P,5) 1367 , 4T Mann-Whitney U £ %, 1f
BGRR[0 (% ) ] %, AT I Sr BEAR X Ko
-JC Logistic [71)9 5341 f& 6 P& JF 6 H] R 5 800

AT E B (] Z i TAERRE (ROC) #R
2k B UE R 2L P TR it 26 53 T (decision curve analy-
sis, DCA) TEAL T AL A , P <0.05 AR H G it

2 HR

2.1 RMABRE-—MAMLER
W AL ZH 5 0 E 4 W PR BERE R AT 20 AT LU, 22
SRGEHFEX(P>0.05), W&,

Rl FHBE-MABLILE [« +5,M(Py,Py5) ,n(% )]

R A (n=182) BE4l (n=46) WL P
A 0.045  0.836
[ 102(56.04) 25(54.35)

% 80(43.96) 21(45.65)

() 61.51£10.13 62.89£10.23 -0.824 0411
BMI (kg/m?) 20.12£2.69 21,05 £3.21 0.148 0.8
it 0.62 0.891
L 62(34.07) 18(39.13)

RA 40(21.98) 9(19.57)

L IEHER 34(18.68) 7(15.22)

1B 4 WA 46(25.27) 12(26.08)

AKIAH 0.130  0.937
14 76(41.76) 20(43.48)

14 66(36.26) 17(36.96)

1] 40(21.98) 9(19.56)

L& /min) 99,54 +14.30 99.93 +14.67 0165 0.869
JkJE % (mmHg) 57.99£10.95 58.91410.92 -0.509  0.611
T4 50 K (mmHg) 94.37£10.62 97.00£9.92 -1518 0131
WBC( x10°/L) 12.40(8.68,16.43) 12.20(8.83,16.03)  -0.088  0.930
PLT( x10°/L) 185.55(144.70,214.93)  184.35(138.95,238.55) -0.225  0.822
Hh(g/1.) 104.25(93.55,115.18)  102.55(93.33,114.18)  -0.370  0.711
Alb(g/L) 30,55 £4.60 31.91£4.42 0.861  0.390
SR IR 76(41.76) 20(43.48) 0.045  0.833
BUN(mmol/L) 13.90(8.78,19.23) 13.25(7.85,18.25)  -0.254  0.800
3% Ser( pmol/L) 151.95(87.18,203.33)  138.40(86.38,242.63) -0.841  0.401
5 Ser( pmol/1) 335.10(255.78,435.23)  308.55(235.35,456.55) -0.525  0.599
5% Ser( pmol/L) 201.35(142.10,298.93)  216.55(100.15,319.33)  -0.804 ~ 0.421
B (mmol/L) 22.453.01 2114315 0.678  0.498
Cer(mL/min) 49.21£17.33 49.58415.70 -0.132 0895
UA(pmol/L) 421.35(323.00,518.80)  372.85(309.40,532.30) -0.603  0.547
Cystatin C(mg/LL) 2.2640.90 2.17£0.80 0.627  0.531
1604 (mmol/L) 4.12£0.51 4.10£0.48 0.178  0.859
RRT 40(21.98) 10(21.74) 0.001  0.972
L0S(d) 20.00(9.75,30.00) 20.50(10.75,34.25)  -1.283  0.200
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228 fii] AKT {2 Ay 56 1] (24.56% ) f ) Hi e
AR, Hod, @ 182 6 | & b A 45 B
(24.73% ) I BUR A B HWABUS A R4 H
W37 FIHATG RUFH . 5HE RFHA LR, B
Ja A R4 #H WBC BUN i BE Ser, Cer, ML 8 15 5
KSR T, PLT (B R A AR K SF- (RRT L i) 3 I

LOSHER, 22 S ¥ A GLit 2+ XL (P <0.05), W

(W
%2,
x2 BEEAEHTEARBEEZRS M« £5,M(Py,Py) ,n(%) ]
% RRARA(n=45)  BRREAG=13T) w¥Ifi PH
R 0.012 0.913
[ 28(62.22) 84(61.31)
% 17(31.78) 53(38.69)
(%) 60.69 +7.21 59.95+7.88 0.5 0.578
BMI (ky/m?) 20.86+2.42 20.3842.68 SLITE O 0.283
LA 0.466 0926
L 20(44.44) 63(45.99)
s 10(22.22) 32(23.36)
L% 7(15.56) 16(11.67)
ity 8(17.78) 26(18.98)
AKLA 1351 0.509
14 17(31.78) 61(44.53)
B 10(22.22) 34(24.82)
([ 18(40.00) 42(30.65)
L% (3 /min) 102,20 £ 11. 44 100.23 £13.85 0.864  0.389
Bk 2 (mmHg) 58.98 £11.58 57.81£11.36 0.595  0.552
FH 3 IKIE (mmHg) 95.60 £10.77 9%4.73 £10.71 0.472 0.637
WBC( x10°/L) 12.40(10.15,14.85) 10.70(8.80,12.70)  -3.392 <0.001
PLT( x10%/L) 172.50(136.90,202.40)  187.50(149.90,225.85) -2.418  0.016
Hb(g/L) 99.80(86.70,115.80)  107.50(91.50,121.15) - 1.486  0.137
Alb(g/L) 32.10(28.50,34.95) 30.60(29.15,36.25)  -1.371 0170
TRAE A 16(35.56) 44(32.12) 0181 0.670
BUN(mmol/L) 12.90(10.20,16.05) 10.80(7.50,13.15)  -4.124 <0001
354 Ser( pmol/L) 107.10(94.70,128.30)  121.70(93.45,147.00)  -1.611  0.107
575 Ser( pmol/L) 301.20(224.05,416.75)  295.30(203.95,385.60) - 1.438  0.150
it B¢ Ser( pmol/L) 207.20(143.85,266.00)  137.80(105.20,169.90)  -5.932  <0.001
B A (mmol/L) 2.13£3.40 23.4243.31 -4.005 <0.001
Cer(mL/min) 47.60(35.70,58.25)  40.50(30.95,50.45)  -2.645  0.008
UA(pmol/L) 397.20(298.55,467.85)  379.90(309.55,455.10) -0.342  0.732
Cystatin C(mg/L) 1.90(1.60,2.30) 2.00(1.60,2.40)  -0.606  0.544
14 (mmol/L) 4.30(3.85,4.55) 410(3.80,4.40)  -2.630  0.009
RRT 6(13.33) 48(35.04) 7.646  0.006
L0S(d) 27.00(21.00,33.00) 14.00(9.00,19.50)  -8.218  <0.001

2.3 BEAEHBETR I Logistic B35 #
PSR, K2 P ION LRSI %S
SIS VIF 1,037 ~ 1,370, %8 22 {4 0. 730 ~
0.964 , LM RSkt B Ed B E A Tt
Logistic [a] 1543 #7 , 25 5 7% , PLT \BUN | HH B¢ Ser ., Ifil
B RRT . LOS 5 AKI £ 35 % 10 7 f5 N R gk 57 A6 ¢
(P<0.05), W33 Kkk4,

*3 TEWER

ST W AH

BN RETREAR E=1;%=0
WBC JEAE i A

PLT JEAH 4 A

BUN FREE TN

HH Bt Ser JRAE 4 A

Wi R AR JEL{E iy A

Cer JEAH 4 A

M & JEAH 4 A
A7 RRT E=1;7=0

LOS JEAE i A

F4 BEASHTEARR T Logistic BT

o B SEfi Wadf§i Pfi ORf{i 95% CI
WBC 0.236  0.175 1.832 0.176 1.267  0.899 ~1.784
pPLT -0.030 0.010 8.708 0.003 0.971  0.952~0.990
BUN 0.367 0.129 8.147 0.004 1.143  1.122~1.857
B Ser 0.034 0.009 14.555 0.001 1.035  1.017 ~1.053
T -0.211 0.122 2.994 0.084 0.810  0.638~1.028
Cer 0.064 0.035 3.309 0.069 1.066 0.995~1.143
I 1882 0.634 8.799  0.003 6.565 1.894 ~22.763
% RRT -2.429  1.261 3.710 0.034 0.088  0.007 ~1.044
LOS 0.376  0.094 15.974 0.001 1.456  1.211~1.750
wE -29.980 10.516 8.128  0.004

2.4 FEEEBMERKIE

WeHE =T Logistic [a11H 4347 45 5L, 1 57 51 48 &1 45
A, UL 1, ROC i £ 53 B 9 Ze I A58 B F ) AKT 3
HHEBUE AR AL A (AUC) K 0.975(95%
C1:0.956 ~0.994) ([& 2A) , HUREE Hy 97. 10% , % F
Bk 84.40% ;BHUFAL AUC } 0.930(95% CI:0. 858 ~
1.000) (& 2B), ff & B N 94. 30% , 4% F N
74.50% . FCUERN 2 o, AR A 5 I ik 2 b 8 2k (5]
R P MEA 1 388 (181 3) o Hosmer-Lemeshow £ 55
WoR, B ' =1.293,P =0.99, K UE4H =
9.340,P =0.314, DCA £/ Hr{EBI{E X 8] 0 ~ 1 31
BN, & m T2 HL (K 4) .,
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AKT it PR B WP, 5 A 3 JE T2 % (BB
7 TR R 23R DL R B I RN A B A 26 5 i 1 XU
AT AKT HUE A B4 S B0 2 vk 5o i &
AL AR 25 EL K B 02 P B R AN O i A R
S B R B AKL G WS R B A KU,
Ko B St AT R 1 T B, X T AR AR A R
B RHAEM

ABEFEN A AKI 835 228 ], B 90 d NEH
B A S RS R R R R R 24.56%  BFSE SR
BT, /Nl TR AT R 3 B 2 3 R A AKT Y A5 65 1A
Fo SAE AKL B B4R B E A H, AKL 23 B85 = 1
A RRE MR R B B SRR AR, ARSIl
INBR K B AR 9 AKT B8 40 3 BUE A B9 XURS: B
1R, AT g SR R /N AR TR R A A 2 e A R
R AT RE T B I3 B0 g A Ak B DL RO R E Y
1R, AT S0 AKT (S . BUN Al Ser 3
S VA B L) R A R AR o I IR LR AR X A
FEAR 0 5 5 T DL S BROK HI WS T e S R, B
Fe' P LB, BUN B 5 BE Ser TS RE B R
AKT & T, HoR R &R, X 5 AR50 45 3% —
., JE A fESE BUN I Ser 32 %558 45 5 W HE it | 1
W BUN Al Ser /K- T 15 22 W B T RE A2 it , B /INEK
TEI R, FBEREHE AR, CysC ZIFAL
B I RE (8T 24 bR 5 W, % ek 00 B IE R AT S 3R
CysC 978 4k , 2 55 I 1 J 300 )5 T 6 45, (L

A, A B BRGE

CysC 7EABFFE 9 —I% Logistic 81 I 43 #7 i T 5 2
B AT HE R, AT AE R B A B T
SRS o I T 22 LR A 24 A
41 L N AN 35 37 e AL ) T - A 4 TR R #E
EEEPIIIAE, AW G, AKT B 4 B i )
v B I 2R R, B EOR BBUS I R . AT
FE R, WA KT i AKT B8 2% 6 W S A B
JXU B, T S PR S I K ST T R MO U B
PR B A0 R B XU S 7 I AT S
JUE 45, ST 484 0 AKT BB 35 BBE T KU ' L bk 4s
SRR TE IR R T AR R0 BUH TR S AKL B
FH X F8 AR K (0 R I, LA % Ik 2 BT 7 KU, 9T
AT PR S AR

AT R R W IR A O AKT R
WK RRT 0 46 =5 36 97 8058, 4 1F B Wk 2 e 1) ik
S WBD O L T TS BN B R A R i R T
JG o AHFFAR &I, RRT L0 &5 i AKT 88 3 4 30 7
JE AN BB KU KA . A BB i T RRT AJ 5 2 4k 75
L3 B 728 e WA SRR e S B i B A ™= 4 & 1E
7K EL i T 25 L B I - i R A5, DT 5 T s 1
J&. Ak, LOS FEK i AKI 3% 0 W U A B iR
6 B e, it DR AT B R K R B ) SR T R S R R
TEE B2 B PR EE T, DA A0 1 i 2 4%, 8L
B DB LR AT R R L 4R R X T AKT R
F, ABE R AT RRT £ LOS, LIS B %
UG R R K A%

AL AE SR, A5 45 22 WF 5 3 3 H T A 2R O e 7 o
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