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Construction and validation of a predictive model for the risk of severe multiple injuries in emergency
patients complicated with persistent inflammation immuo-suppression catabolism syndrome
YANG Xiao-qing, ZHU Yu-ning, MEN Mao-ying, WANG Ying
(Department of Emergency s the Central Hospital of Panzhihua City, Sichuan Province ,
Panzhihua 617000, China)

[Abstract] Objective To explore the influencing factors of emergency patients with severe
multiple injuries complicated with persistent inflammation immuno-suppression catabolism
syndrome (PICS), and to construct a prediction model of PICS. Methods A total of 200 patients
with severe multiple injuries were selected, and the occurrence of PICS within 15— 20 d after
injury was statistically analyzed. According to presence of PICS, they were divided into PICS
group (n= 31) and non-PICS group (n = 169). The clinical data of the two groups were

compared, and a multivariate logistic model was used to analyze the influencing factors of PICS in
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patients with severe multiple injuries. Based on the influencing factors, a Nomogram prediction
model for the risk of PICS occurrence was constructed, and the predictive value and clinical utility
of the Nomogram prediction model were validated. Results The incidence of PICS in patients
with severe multiple injuries within 15-20 d after injury was 15.50% (31/200). The proportion of
patients aged =60 years, the incidence of acute respiratory distress syndrome (ARDS), and the
levels of serum interleukin-6 (IL-6) and interleukin-10 (IL.-10) at admission were higher in the
PICS group than in the non-PICS group, while the Glasgow Coma Scale (GCS) score and serum
CD4' /CD8" levels at admission were lower in the PICS group than in the non-PICS group (P<C
0. 05). Logistic regression analysis showed that age, ARDS, 1L-6, and IL.-10 at admission were
risk factors for PICS in patients with severe multiple injuries, while GCS score and serum CD4" /
CD8™ levels at admission were protective factors for PICS in patients with severe multiple injuries
(P<C0.05). The forest plot showed that age =60 years, concurrent ARDS, and serum IL-6 and
11-10 levels at admission were positively correlated influencing factors for the occurrence of PICS
in patients with severe multiple injuries, while GCS score and serum CD4"/CD8"' levels at
admission were negatively correlated influencing factors (P<C0.05). Based on the influencing
factors, a Nomogram prediction model for the risk of PICS in patients with severe multiple
injuries was constructed. The concordance index (C-index) of this model was 0.856, indicating
good discrimination. The calibration curve showed good consistency between the prediction model
and the actual observation results, and the decision curve analysis (DCA) showed that the
prediction model had good clinical utility. Conclusion The factors influencing the occurrence of
PICS in emergency patients with severe multiple injuries include age, GCS score at admission,
ARDS, serum IL-6, 1L-10, sPD-L1, and CD4"/CD8" levels, and the construction of a
Nomogram prediction model for the risk of PICS according to the influencing factors can provide
a reliable reference basis for clinical screening of patients at high risk of concurrent PICS.
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J i 45 A (C-reactive protein, CRP) >30 mg/L, i
B A A EH <10 mg/L; O ik L 41 i i1 % <
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Table 1 Comparison of clinical data between PICS and non-PICS groups
g1 % PE CBIEL Y0 AR CEL V) R % Z A5 B ABE [A]
Tt iy <60 % =60 % (& +s) (& +s,h)
PICS 4 31 20(64.52) 11(35.48) 18(58.06) 13(41.94) 23.1541.95 5.13+1.64
4k PICS 4 169 121(71.60) 48(28.40) 135(79.88) 34(20.12) 23.4942.07 4.82+1.55
X2/t {5 64.520 6.936 0.848 1.015
P {i 71.600 0.008 0.398 0.312
13 8 IR AE B %) Z A AL L 96
AKI ARDS e 25 9 3wl il Iy L 74
PICS 31 10(32.26) 12(38.71) 11(35.48) 15(48.39) 5(16.13) 20(64.52) 17(54.84) 22(70.97)
Ik PICS 4 169 48(28.40) 27(15.98) 51(30.18) 75(44.38) 24(14.20) 98(57.99) 79(46.75)  112(66.27)
X2/t {5 0.189 8.624 0.345 0.170 0.000 0.462 0.687 0.261
P {a 0.664 0.003 0.557 0.680 0.998 0.497 0.407 0.609
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PICS 41 31 13(41.94) 10(32.26) 5(16.13) 3(9.68) 32.69+4.34 8.56+2.16
4k PICS 44 169 78(46.15) 51(30.18) 32(18.93) 8(4.73) 31.79+3.39 10.73+2.34
X2/t 18 1.415 1.297 4.800
P {H 0.702 0.196 <20.001
a3 - APACHET % oo 7 5% FARIGIY WBC NEU ALB
(T £s5.50) %, Y6 (B, %0 (x£s5,X10°/L) (xr+s,X10°/L) (F+s.g/L)
PICS 4 31 24.19+5.07 21(67.74) 19(61.29) 11.06+1.12 9.13+1.25 25.39+4.86
Ik PICS 41 169 22.78+4.82 121(71.60) 118(69.82) 10.8441.07 9.61+1.30 27.1345.27
X2/t 14 1.485 0.189 0.884 1.045 1.901 1.709
P A 0.139 0.664 0.347 0.297 0.059 0.089
CRP 11.-6 1L-10 GSP CD3™ CD4*/CD8™
20 51 %
(r £5s.mg/L) (x £s5,ng/L) (z £s,ng/L) (& +s,mmol/L) (xr=£s,%) (x*£5)
PICS 44 31 201.73+64.67 67.29420.54 13.75+4.56 2.4640.81 62.81+15.24 1.05+0.31
4k PICS 4 169 179.25+87.62 44.81414.32 9.58+3.07 2.2340.70 64.19+16.03 1.37+0.35
X2/t 14 1.361 7.459 6.392 1.640 0.444 4.758
P {i 0.175 <0.001 <20.001 0.103 0.658 <0.001
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Table 2 Influencing factors of the occurrence of PICS in emergency patients with severe multiple injuries
AR LPEES RIEPS Wald X* { P fH OR {H 95%CI
Al 0.640 0.259 6.100 <20.001 1.896 1.135~3.167
GCS P4 —0.984 0.391 6.337 <20.001 0.374 0.184~0.759
ARDS 1.142 0.364 9.839 <0.001 3.132 1.207~8.129
1L-6 1.273 0.429 8.800 <<0.001 3.570 1.779~7.165
1L-10 1.151 0.412 7.800 <£0.001 3.160 1.658~6.024
CD4" /CD8™ —0.710 0.206 11.879 <C0.001 0.492 0.251~0.963
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Figure 2 Nomogram prediction model for the risk of PICS

occurrence
2.6 Nomogram T A %Y {16 F50 I 4 {8 F il PR %% FH
Bk DX BE I IE < 38 5 1155 & % Nomogram il
MR C-index 24 0.856 ., HAT RAFIY X A3, AL
7 B2 36 4iF - Nomogram Tl il A5 AL Fil il ™ & 22 % 45 2
FORE KA PICS 1AL HE BE B &, A58 81 55 52 o 00 )
SERA BB — B0k W 3, i R KO i - 2 1l
Nomogram FHIAERI 1) DAC P41 12 455 8 i) 1l TR 3%
P &5 28 0 72 R BAT W S A I 1] il 4R L 7 T
P 4 i AR PICS & AR KURS O T B A B4
Il RSO S WL 4,

SR
= S S
—~ > 2]

o
o

0.0

0.0 02 04 06 0.8 1.0
L P T 2 2

3 Nomogram 5 il 5% &Y B4 #3 /£ #h 2k

Figure 3 Calibration curve of Nomogram prediction model
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