- 496 - op AR A 2 R 2% 2023 4F 6 A 45 23 %55 6] Chin J Contemp Neurol Neurosurg, June 2023, Vol. 23, No. 6

- ol 25 T I 2 -

oY U B 403 5 A A SRS £ B PR ER 0 A
J ) 2 T I A AR A g

G454 LA EXH ERE AR I

(FZE] Br 0 e Q)5 85 & P R 1 75 B R 2R, O 1 75 I PR 38 g 2 XU 7o )
51 2% Bl (Nomogram ) BE R . F73% AW A 2021 4F 1 H % 20224F 6 A LA — BB R 2248 — (I8 B2 Be e id
B4 130 {51 T 7Y g J 6] 47 A6, AR R 75 O RPN R 3 Sy PN J e 2 (27 461 ) A G N IR A 21 (103 1)
B[R 2 22 K 238 A 1K Logistic [ U540 H7 0 75 #0280 3 0 403 0 2 5 P KR ) FE 16 TR 26, T3 T a6 R 36
F4) 7 Nomogram B A4 | 2 il 52 3 35 TAEFRIE i 26 (ROC i1 6 ) AL HE #h 28 9717 Hosmer-Lemeshow $81 5 15 &
Kruh . BEER 3R 4B TR (x° = 5.356, P =0.021)  FF M B 845 (x* = 4.248, P = 0.039) . & Ik
B W (KL IE x*=4.731,P =0.030) . T RIAIF (x> =8.284,P =0.004) I & FAE YL (K IF x* = 6.479,P =
0.011) I (X =6.487,P=0.011) FI 4 VIIF (X =4.072, P = 0.044) HC ) 2 385 T JC /i 9 e 41 .
Logistic [Al 370 B B 7% , R (OR = 2.748,95%C1: 1.417 ~ 8.654; P = 0.047) .45 31 ¥ Wi i (OR = 4.483,
95%C1:1.852 ~8.341;P=0.031) . F-ARIEJ7 (OR =1.941,95%C1:1.483 ~ 8.842; P = 0.031) . Jf /& T fiFt J& Yt
(OR=1.614,95%C1:1.113 ~5.682; P =0.041) 2 T &Y /i fisi 8] 43 I & /it P JRR e (i ooy R 3 0 ik TP 3 4 s
;P 2% #9 7 Nomogram B8, ROC i1 2k T 1 £ 4 0.758(95%C1:0.641 ~ 0.875, P = 0.001) , 1% 5% %1 i ] & %1
I B A5 5 5 PN TR e ) B A TR T (R 175 4 5 6 o iy 48 ks TOUI ARE R 5 S PR A R 2 TR EL AT R A A —
H M, Hosmer-Lemeshow L G R 310 B8 22 5 KA E L (X' =4.613,P=4.412) , R Z B EA R
LPE XA B RS FNAR E R . BEIE IR G OT IR WO TR YT Ok T AR 1 T A R A
B G O S P R AL 1Y Nomogram A7 W] L A5 def by T i A 0] 49 O 2 A PN J g AU

[R@iR]  Budidn, @, &gy EREE; Logistic AL,  FIZ &l

Analysis of risk factors of secondary intracranial infection in patients with severe

traumatic brain injury and construction of a Nomogram prediction model

7Z0U Ting-ting, MA Li, PAN Wen-jing, LI Chang-xiu, HU Nai-xia, WANG Lei

Neurological Intensive Care Unit, The Second Affiliated Hospital of Shandong First Medical University,
Taian 271000, Shandong, China

Corresponding author: WANG Lei (Email: wanglei1818@163.com)

[Abstract] Objective To screen the risk factors of intracranial infection in patients with severe
traumatic brain injury (sTBI) and establish a Nomogram model based on these risk factors. Methods A
total of 130 patients with sTBI admitted to The Second Affiliated Hospital of Shandong First Medical
University from January 2021 to June 2022 were enrolled. They were divided into a group with intracranial
infection (n=27) and a group without intracranial infection (n=103) according to whether complicated with
intracranial infection. To analyze the risk factors of intracranial infection in patients with sTBI by
univariate and multivariate stepwise Logistic regression, and construct a Nomogram model based on the risk
factors to draw receiver operating characteristic (ROC) curve and calibration curve of this model and
perform Hosmer-Lemeshow goodness of fit test. Results The proportion of diabetes (x> =5.356, P =0.021),
open traumatic brain injury (x* = 4.248, P = 0.039), cerebrospinal fluid (CBF) leakage (adjusted x* =4.731,
P = 0.030), surgical treatment (x* = 8.284, P = 0.004), severe infection (adjusted x° = 6.479, P = 0.011),
tracheal intubation (x> = 6.487, P =0.011) and tracheotomy (x° = 4.072, P = 0.044) in intracranial infection

group were higher than those in non - intracranial infection group. Logistic regression analysis showed
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diabetes (OR =2.748, 95%CI: 1.417-8.654; P =0.047), CBF leakage (OR =4.483, 95%Cl: 1.852-8.341; P =
0.031), surgical treatment (OR = 1.941, 95%CI: 1.483-8.842; P =0.031) and severe infection (OR = 1.614,
95%ClI: 1.113-5.682; P =0.041) were risk factors for sTBI complicated with intracranial infection. The area
under the curve (AUC) of ROC curve was 0.758 (95%CI: 0.641-0.875, P =0.001), and the optimal cut-off

value for predicting sTBI complicated with intracranial infection was 175. The calibration curve showed

good consistency between the predicted probability and the actual probability, while the Hosmer-Lemeshow

goodness of fit test showed no statistically significant difference (x° = 4.613, P = 4.412), indicating the

Nomogram model has good differentiation, calibration and stability. Conclusions Diabetes, CBF leakage,

surgical treatment and severe infection can increase the risk of sTBI complicated with intracranial infection.

The Nomogram model can better predict the risk of sTBI complicated with intracranial infection.
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Table 1.

Comparison of clinical data between intracranial infection group and non-intracranial infection group

W 5 ABRERE BNERL esutn Pl | Wil ARARKA FABRA egutn  pit
R (%) ] 0.021  0.885 || APt GCS(x+s,3F4) 5.20+1.47 511+1.60 0286  0.097
Bk 71(68.93) 19(70.37) ABtHf APACHET (¥ +5,374))  18.66+8.97  21.96+5.67 1.816  0.072
L/gEs 32(31.07) 8(29.63) & IR R L (%) ] 11(10.68) 8(29.63) 4731%  0.030
A4 (151 (%) ] 0.044  0.834 || MFAEAHI(%)] 0.069  0.793
>65% 21(20.39) 6(22.22) <40 g/L, 41(39.81) 10(37.04)
<65% 82(79.61)  21(77.78) >40 g/L. 62(60.19) 17(62.96)
L[ (%) ] 42(40.78) 12(44.44) 0119 0.731 || i H5FFLERL (%) ] 0.014  0.906
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of others, ABEft GCS T APACHE I1 ¥ 43 AY Fe 8847 Wi M S REAS 1 o K 56, o AR H8 b 19 LU 54T XHEE . GCS, Glasgow Coma Scale, Glasgow ik
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Table 2. Variable assignment of related influencing factors of secondary intracranial infection in patients with sTBI
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Table 3. Univariate Logistic regression analysis of influencing factors of secondary intracranial infection in patients with sTBI
A b SE  Wald x> Pf§ ORf§ OR95%CI |7%& b SE Waldx* P{Hi ORfi OR95%CI
Peacs -0.629 4.875  5.124 0.087 1.236 0.754~1.436 || &I HiH Wl 0.126 0.017 236.556 0.000 1.954 1.537~ 2.675
ERit 2792 2549 2751 0.162 1.591 1.036~3.147 || MiEHAE <40 g/ 0.796 1.483 4357 0.549 1.726 0914~ 2.164
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ABElE APACHE T34 1.056 4.964  3.453 0.467 1.558 0.568~2.601 || 5% 4051 A 1295 0.807 2578 0.108 3.651 0.752~17.742
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FE RO A5G 1 £ 1.025 0.159  39.452 0.000 2.543 1.545~3.049 || <& YIIT 0.240 0.029 167.517 0.000 1.687 1304~ 1.892
4 TG A5 A PPN SRR AR 5 R e [N 2R 1 22 R F B A 1k Logistic 19113 43 B

Table 4. Multivariate stepwise Logistic regression analysis of influencing factors of secondary intracranial infection in patients
with sTBI

o5 b SE Waldx> P{i ORI  OR95%CI |75k b SE Waldy P OR{E  OR95%CI
B R A 1475 0.034 2782 0.047 2748 1.417~8.654 | Jf Ju i AL/ 1238 0.038 2432 0.041 1614 1.113~5.682
AIFICA N 1.839  0.042 4543 0.031 4.483  1.852~8.341 | H &I -4.691 0.011  3.126  0.093

FABIT 2741 0016 1764 0.031 1941 1483~8.842
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Figure 1 Nomogram model of sTBI complicated with intracranial infection.
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Figure 2 The ROC curve of the Nomogram model showed the AUC was 0.758 (95%CI: 0.641-0.875, P = 0.001), indicating the
Nomogram model had better prediction performance. Figure 3 The calibration curve of Nomogram model showed the trend of
model curve was consistent with that of ideal curve, suggesting the Nomogram model had good prediction efficiency.
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