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ABSTRACT Objective: To explore the influencing factors of stress ulcer secondary to severe craniocerebral injury (sTBI), and to
construct a nomogram prediction model. Methods: 116 sTBI patients diagnosed and treated in our hospital from May 2022 to May 2023
were selected as the research objects, patients were divided into occurrence group (n=35) and non-occurrence group (n=81) according to
whether secondary stress ulcer occurred. The clinical data in two groups were collected, the influencing factors of secondary stress ulcer
in sTBI patients were analyzed univariate and multivariate Logistic regression models, and a nomogram prediction model was constructed,
the predictive value of secondary stress ulcer in sTBI patients was analyzed by receiver operating characteristic (ROC) curve. Results:
Stress ulcer secondary to sTBI was related to admission Glasgow Coma Scale Method (GCS) score, random blood glucose level,
hemoglobin (Hb), time from injury to admission, gastrin (GAS) and other factors (P<0.05). Multivariate Logistic regression model analy-
sis showed that, elevated random blood glucose level and elevated GAS level were independent risk factors for secondary stress ulcer in
sTBI patients (P<0.05). Admission GCS score of 6~8 points and elevated Hb level were independent protective factors (P<0.05). The
results of ROC analysis showed that, the area under the curve (AUC) of admission GCS score, random blood glucose level, Hb, GAS and
nomogram prediction model for predicting secondary stress ulcer in sTBI patients were 0.773, 0.745, 0.781, 0.695 and 0.960 respectively,
and the AUC of nomogram prediction model was higher than that of each single index, suggesting that the nomogram prediction model
had higher predictive value for secondary stress ulcer in sTBI patients. The internal verification of Bootstrap method (B=1000) shows that
the prediction curve after correcting the deviation basically coincides with the ideal line, and the concordance index (C-index) was 0.921,
indicating that the model has good prediction ability. The decision analysis shows that the threshold probability range was 0.03~0.93, and
the net return rate was greater than 0, which exceeds two invalid lines. Conclusion: The secondary stress ulcer of sTBI is closely relate to

admission GCS score, random blood glucose level, Hb and GAS, the nomogram prediction model construct by the above indices, which
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can increase the risk of predicting secondary stress ulcer in sTBI patients, and is helpful for early clinical intervention and treatment.
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Table 1 Univariate analysis of stress ulcer secondary to sTBI

Occurrence group

Non-occurrence

Projects Categories Kt P
(n=35) group(n=381)
Male 26(74.29) 55(67.90) 0.473 0.492
Gender [n(%)]
Female 9(25.71) 26(32.10)
<60 11(31.43) 29(35.80) 0.207 0.649
Age [years old, n(%)]
=60 24(68.57) 52(64.20)
<24 12(34.29) 33(40.74) 0.429 0.513
BMI[kg/m? n(%)]
=24 23(65.71) 48(59.26)
Yes 14(40.00) 31(38.27) 0.031 0.861
Hypopiesia [n(%)]
No 21(60.00) 50(61.73)
3~5 scores 26(74.29) 16(19.75) 31.466 0.000
Admission GCS score [n(%)]
6~8 scores 9(25.71) 65(80.25)
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Traffic accident 22(62.86)

Cause of injury [n(%)] Construction injury 9(25.71)

Others 4(11.43)

Yes 17(48.57)

Hypoxemia [n(%)]

No 18(51.43)

Application of corticosteroids Yes 22(62.86)
[n(%)] No 13(37.14)

Yes 11(31.43)

Metabolic acidosis [n(%)]

No 24(68.57)

Application of Ulinastatin [n Yes 11(31.43)
(%0)] No 24(68.57)

Application of drugs to protect Yes 20(57.14)
the gastric mucosa [1n(%)] No 15(42.86)
Random blood glucose level(mmol/L, xt s) 9.30% 1.46

Hb(g/L, xt s)
Time from injury to admission(h, xt s)

GAS(ng/L, x* s)

107.53+ 18.10

227+ 0.35

128.68% 29.96

55(67.90) 0.345 0.841
19(23.46)
7(8.64)
33(40.74) 0.611 0.434
48(59.26)
40(49.38) 1.783 0.182
41(50.62)
21(25.93) 0.370 0.543
60(74.07)
31(38.27) 0.495 0.481
50(61.73)
53(65.43) 0.720 0.396
28(34.57)
8.04% 1.17 4.908 0.000
129.79+ 22.34 -5.201 0.000
2.08% 0.30 2.975 0.004
108.45+ 22.26 3.589 0.001
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Fig.l The relationship between the penalty coefficient and the variables
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Fig.2 Results of the multivariate Lasso regression analysis
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Table 2 Multivariate analysis of stress ulcer secondary to sTBI

Projects Assignment B SE Wald »* P OR(95%CT)
Admission GCS score 1=3~5 scores, 0=6~8 scores -3.683 0.929 15.707 0.000 0.025(0.004~0.155)
Random blood glucose level Original value input 0.993 0.324 9.398 0.002 2.699(1.431~5.092)
Hb Original value input -0.076 0.021 12.627 0.000 0.927(0.889~0.967 )
Time from injury to admission Original value input 2.265 1.255 3.257 0.071 9.628(0.823~112.662)
GAS Original value input 0.038 0.014 7.357 0.007 1.039(1.011~1.067)
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Fig.3 Nomogram prediction model construction
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Table 3 Correspondence between the values of each factors and Nomo scores

Factors Figure

Corresponding to the Nomo score

Admission GCS score 12

38/0

Random blood glucose level 4.5/5.0/5.5/6.0/6.5/7.0/7.5/8.0/8.5/9.0/9.5/10.0/10.5/11.0/11.5 0/5/9/14/19/23/28/33/38/42/47/52/56/61/66

Hb 50/60/70/80/90/100/110/120/130/140/150/160/170/180 100/92/85/77/69/62/54/46/38/31/23/15/8/0

GAS 40/60/80/100/120/140/160/180/200 0/8/15/23/31/38/46/54/61

Total points 168/175/180/185/189/192/197/202/209 0.1/0.2/0.3/0.4/0.5/0.6/0.7/0.8/0.9
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Table 4 Predictive value analysis of secondary stress ulcer in sSTBI patients

Test variables AUC 95%C1 cut-off value Youden index Sensitivity Specificity
Admission GCS score
0.773 0.675~0.871 1.50 0.545 0.802 0.743
(scores)
Random blood glucose
0.745 0.640~0.850 9.450 0.440 0.629 0.811
level( mmol/L)
Hb(g/L) 0.781 0.693~0.868 116.6 0.439 0.753 0.686
GAS(ng/L) 0.695 0.583~0.807 134.85 0.383 0.657 0.726
Nomogram prediction
0.960 0.930~0.991 0.337 0.815 0.914 0.901
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Fig.6 Decision curve of the nomogram risk prediction model
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Fig.5 The calibration curve of the risk prediction model
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