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UEBR TN . R ILgIA 303 BRI s, b & A4 AKT 153 4], & & AKIL 150 i, AKT &/
% 50.50%. 53E AKI 41AH L, AKL 41834 APACHE T 343 . SOFA PE4FMFLAR (Lac) 7K B &, £ I
MR ZE (NE) i 300 57K, HUAGE < H B 3 5, A ICU IO 3R BB JiedE AR 5 i 5 & 22 AKT XU (19 XGBoost
T AL HEA /T 10 457 B9FFAES3 31 A TCU B IR (SCr) ZK-F A ] NE 4700 52 DL HEE A L ik
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[Abstract] Objective To analyze the risk factors of acute kidney injury (AKI) in patients with septic
shock in intensive care unit (ICU), construct a predictive model, and explore the predictive value of the predictive
model. Methods The clinical data of patients with septic shock who were hospitalized in the ICU of the Affiliated
Hospital of Jining Medical College from April 2015 to June 2019 were retrospectively analyzed. According to whether
the patients had AKI within 7 days of admission to the ICU, they were divided into AKI group and non-AKI group. 70%
of the cases were randomly selected as the training set for building the model, and the remaining 30% of the cases were
used as the validation set. XGBoost model was used to integrate relevant parameters to predict the risk of AKI in patients
with septic shock. The predictive ability was assessed through receiver operator characteristic curve (ROC curve), and
was correlated with acute physiology and chronic health evaluation Il (APACHE II'), sequential organ failure assessment
(SOFA), procalcitonin (PCT) and other comparative verification models to verify the predictive value. Results A
total of 303 patients with septic shock were enrolled, including 153 patients with AKI and 150 patients without AKI.
The incidence of AKI was 50.50%. Compared with the non-AKI group, the AKI group had higher APACHE Il score,
SOFA score and blood lactate (Lac), higher dose of norepinephrine (NE), higher proportion of mechanical ventilation,
and tachycardiac. In the XGBoost prediction model of AKI risk in septic shock patients, the top 10 features were serum
creatinine (SCr) level at ICU admission, NE use, drinking history, albumin, serum sodium, C-reactive protein (CRP),
Lac, body mass index (BMI), platelet count (PLT), and blood urea nitrogen (BUN) levels. Area under the ROC curve
(AUC) of the XGBoost model for predicting the risk of AKI in patients with septic shock was 0.816, with a sensitivity
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of 73.3%, a specificity of 71.7%, and an accuracy of 72.5%. Compared with the APACHE II score, SOFA score and
PCT, the performance of the model improved significantly. The calibration curve of the model showed that the goodness
of fit of the XGBoost model was higher than the other scores (the calibration curve had the lowest score, with a score of
0.205). Conclusion Compared with the commonly used clinical scores, the XGBoost model can more accurately
predict the risk of AKI in patients with septic shock, which helps to make appropriate diagnosis, treatment and follow-up

strategies while predicting the prognosis of patients.
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(sequential organ failure assessment, SOFA ). HAth 5z
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1.3 4eil2# )57k« KA SPSS 23.0 #il Python (3.6.5)
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T 303 7], Hirp 153 LA ICU 7 d & 4= AKI,
AKI & 42 3R 0 50.50%. 5 dF AKI 4141 H, AKT 2
APACHE T 343, SOFA ¥4 FLFL B2 (blood lactic
acid, Lac) 7KFH &, X HE ERE (norepinephrine,
NE) it FH 7 5 5K, AU S LA i, A TCU By
FHEPL(H P<0.05),

2.2 XGBoost 54 : MEBEEPEIR ST AKL & A XU
XGBoost FMIAAY ) = ZLE S B B T, M 1K
WP max_depth=10, # i REEL n_estimators=1 000,
24 2J & learning_rate=0.1, 1F W) 1k & %X alpha=0,
lambda=0. ARHEARHAE 0y H 2L R FEATHEF (8 1),

NE . PRI 52 LA K FIEE T (albumin, ALB). L6, C- 2
I 2 1 (C-reactive protein, CRP), Lac, BMI, [f. />
MUiT4X (blood platelet, PLT) Flifil /R Z % (blood urea
nitrogen, BUN ) 7K,

2.3 BT RE ) PF H : XGBoost A B T
TEPE IR B AKT % A2 KUK B9 ROC i 26T T AR
(area under the ROC curve, AUC) 2} 0.816, BUE K
73.3% K¢ 5 HE R T1.7% , WERR BE R 72.5%, F1 434K
o 0.725 (8] 2) 5 BERITNGE F1 %8 APACHE 11907
SOFA 43, PCT W] AT+ (151 3). BIRLAGHLE
Zedit. 7 (51 4), XGBoost #5811y 410 & 00 B2 1w T~ HAth

HEA T 10 45245 510 A ICU B} SCr 7K 2 75 1

I R HE T A5 0 BN, O 0.205 ).

F1 EERE AKI MARSERTBEN —RABLLER

bSES A (n=303) 4 AKT 41 (n=150) AKI 4l (n=153)  x’/¢/UfE P
BE(H (%)) 181(59.74) 88(58.67) 93(60.78) 0.141 0.707
I (8, v ts) 64.36+ 15.62 63.93415.76 64.78 +15.51 0.032 0.636
BMI (kg/m’, x +5) 2281+ 437 2242+ 418 2320+ 4.53 0.021 0.119
s s [ (%)) 203 (67.00) 108 (72.00) 95(62.09) 15.842 0.067
WA s (48] (%)) 101(33.44) 42(28.00) 59(38.82) 15.520 0.046
APACHE T #F43 (43, x£5) 20.82+7.69 18.71 +7.30 22.90+7.51 4.680 <0.001
SOFA ¥4 (43, x+s) 9.15+3.57 8.19+3.38 10.09 +3.50 0.270 <0.001
{HH NE (5] (%)) 240(79.73) 110(73.83) 130(85.53) 27.063 0.012
NE i (pg kg min, M(Q, )] 0.30( 0.20, 0.60) 0.30( 0.18, 0.40) 040( 020, 0.60) 3.338 <0.001
HUBGES (1 (%)) 184 (60.93) 81(54.00) 103 (67.76) 6.007 0.014
MAP (mmHg, x +5) 73.39+15.85 73.69+15.48 73.10+16.25 0.371 0.747
L (WK /min, x+s) 113.95 +22.50 111.54+20.93 116.31423.77 0.550 0.024
R (C,xxs) 3731+ 2.82 37.26+ 1.05 37.13+ 1.62 0.904 0.969
AETEE (mmHg, x +5) 207.83+77.56 208.19+76.49 207.48+78.85 0.146 0.937
A IFRE (41 (%))
f L 96(31.68) 44(29.33) 52(33.99) 0.758 0.384
TR 64(21.12) 33(22.00) 31(20.26) 0.137 0.711
IR 63(20.79) 34(22.67) 29(18.95) 0.634 0.426
gz 39(12.87) 24(16.00) 15( 9.80) 2.593 0.107
DARRHE 16( 5.28) 6( 4.00) 10( 6.54) 0.974 0.442
COPD 14( 4.62) 6( 4.00) 8( 5.23) 0.259 0.786
RGO (7] (%))
Jifi s 145(47.85) 79(52.67) 66(43.14) 2.756 0.097
IR 118(38.94) 49(32.67) 69 (45.10) 4.923 0.027
WIRF 17( 5.61) 9( 6.00) 8( 5.23) 0.085 0.808
Je IR a4 12( 3.96) 5( 3.33) 7( 4.58) 0.307 0.770
HoAlh 11( 3.63) 7( 4.67) 4( 261) 0.912 0.375
SEE AR
WBC [ X 10°/L, M(Qy, Q)] 12.40( 7.30, 19.63) 11.35( 6.72, 17.00) 13.00( 7.90, 23.00) 2.105 0.004
PCT (pg/L, M(Qy, Qy)) 36.95( 0.01,115.00) 22.60( 0.01,105.00) 41.01( 0.04, 115.00) 6.156 <0.001
CRP [mg/L, M(Q.,0,)] 128.20(68.25,184.75)  111.38(49.00, 180.75) 138.51( 93.75, 190.00) 2.194 0.028
Lac [ mmol/L, M (Q;, Qy)) 3.20( 2.50, 4.55) 2.90( 240, 3.68) 3.60( 270, 6.70) 22418 <0.001
SCr (pmol/L, M(Qy, Q)] 109.80(70.65, 174.05) 79.25(57.08, 103.75) 162.50(111.40, 228.60) 9.047 <0.001
BUN [ mmol/L, M(Qy., Q,)] 11.10( 7.19, 15.57) 799( 6.12, 12.17) 14.40( 10.10, 17.96) 7.756 <0.001
ALB [ g/L, M(Q., 0,)]) 28.40(24.15, 32.35) 28.60(24.25, 33.30) 28.30( 24.00, 31.90) -0.786 0.432
144 (mmol/L, x+ ) 136.35+8.31 136.07 +8.35 136.63 +8.29 0.035 0.553
PLT [ X 10°/L, M(Qy, Q)] 150.00(78.00,218.00)  170.00(86.00, 233.50) 136.00( 69.00,200.00)  -2.425 0.015

T AKT Ry 2B, BMI A BT E 3640, APACHE 11 Jy 2 PEA: B2 S8 M@ BRIR DL 1T, SOFA Sh)F BL e B =it s, NE gk H
B LR, MAP S F343ilikHe, COPD g MR ZE MBS , WBC Sy FI4ufi 4L, PCT REE 25, CRP Jly C- RN, Lac N IILFLRZ, SCr
I LIEF, BUN S iR #E A, ALB S 125 [, PLT i/ 4L ; 1 mmHg~0.133 kPa
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