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Construction and evaluation of a nomogram model for prediction of enteral nutrition intolerance in patients with severe
traumatic brain injury

WEI Jie, ZHANG Ning, LI Xin—hao, WANG Xi—wang, LI Ke=fen, ZHU Xu. Department of Neurosurgery I, Handan Central
Hospital, Hebei 056001, China

[Abstract] Objective To investigate the risk factors of enteral feeding intolerance (EFI) during the enteral nutrition treatment for
patients with severe traumatic brain injury (sTBI), and subsequently establish and validate a nomogram prediction model. Methods The
clinical data of 170 patients with sTBI admitted from January 2019 to January 2023 were retrospectively analyzed. Results Enteral
nutrition was administered within 48 hours of admission, and 52 patients developed EFI, with an incidence rate of 30.6% (52/170).
Multivariate logistic regression analysis indicated that older age, prolonged ICU stay, hypokalemia, hyperglycemia, lower GCS score,
mechanical ventilation, and the use of analgesic and sedative drugs were independent risk factors for EFI during enteral nutrition in
patients with sTBI (P<0.05). A nomogram model was established using the R software, and the area under the curve of ROC was 0.8659
(95% CI 0.8072~0.9246), with a sensitivity of 90.39% and a specificity of 66.95%. The calibration curve was largely overlapping with
the ideal curve, and the Hosmer—Lemeshow goodness—of—{it test demonstrated a high degree of model ideality. Decision curve analysis
revealed that when the threshold probability range was 0.10~0.95, the model exhibited a positive net benefit, with a wide threshold
range, suggesting a high clinical practical value and benefit. Conclusion The nomogram model based on patient age, ICU stay, blood
potassium level, blood glucose level, GCS score, mechanical ventilation, and the use of analgesic and sedative drugs for predicting EFI
during enteral nutrition in patients with sTBI has high accuracy and practicality.
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Table 1 Univariate analysis of risk factors for enteral feeding intolerance in patients with severe traumatic brain injury

EASATSES IR ZH (n=118)  MEFEARMHZ L (n=52) S RIEKIED P1H
HPE]) 67(56.8%) 25(48.1%) x=0.778 0.378

AR (%) 55.06+15.28 62.53+12.00 =-3.123 0.002
AR (kg/m®) 23.27+5.28 24.15+5.66 1=—0.982 0.327
1CU B fal (d) 12.53+4.55 16.92+7.18 1=4.808 0.000
{ERE B RE(D) 31.68+14.64 32.67+13.70 1=-0.413 0.680
APBE GCSTTA(43) 747£2.77 6.21+2.71 1=2.751 0.007
ABEAPACHE T (43) 15.50+2.98 15.71+2.71 t=—0.419 0.676
ABE AR (mmol/L) 4.33+1.15 3.74+1.09 1=-3.123 0.002
B LS (mmol/LL) 12.59+4.23 14.69+3.98 1=3.033 0.003
ABEIM I FHH#E H (g/L) 36.4111.77 36.88+12.42 1=-0.235 0.814
APBZILH CRP(mg/L) 7.72+2.64 7.65+2.84 1=0.156 0.877
IR (ml/h) 65(45) 50(34) 7=-2.654 0.008
MR (ml/d) 1600(825) 1500(900) 7=0.957 0.339

A FEE I () 58(49.2%) 29(55.8%) X=0.632 0.426

S Lo s (44l 50(42.4%) 27(51.9%) x=0.971 0.324
BB S () 44(37.3%) 31(59.6%) X'=1.298 0.007
() 53(44.9%) 33(63.5%) X=4.967 0.026
R B (1) 38(32.2%) 34(65.4%) X=16.276 0.000

o PR K L) LB 2 () 59(50.0%) 22(42.3%) x'=0.856 0.355
R & 3h 125 () 45(38.1%) 31(59.6%) X'=6.737 0.009
ol FH A A 2459 (1)) 61(51.7%) 29(55.8%) x=0.105 0.746
M ARS AL (1)) 56(47.5%) 27(51.9%) x=0.137 0.711

&2 ERMHGENERRERFATZREERZH S E X logistic M35 47

Table 2 Multivariate logistic regression analysis of risk factors for enteral feeding intolerance in patients with severe traumat-

ic brain injury

fal E = EISEY Frifiis Wald y*{E P1H P (95% B Z X 7))
AR 0.041 0.017 6.109 0.013 1.042(1.009~1.077)
1CU 1 Bt ] 0.104 0.043 5.92 0.015 1.110(1.020~1.207)
ABE GCS P4 -0.227 0.088 6.654 0.010 0.797(0.671~0.947)
iRz -0.436 0.201 472 0.030 0.647(0.436~0.958)
JIiE7 0.105 0.053 3.875 0.049 1.111(1.000~1.233)
MR -0.014 0.009 2.399 0.121 0.986(0.969~1.004)
HUMEE S 1.349 0.465 8.436 0.004 3.855(1.551~9.582)
A 0.736 0.442 2.773 0.096 2.089(0.878~4.969)
FEI B 1.004 0.438 5.26 0.022 2.729(1.157~6.435)
18 81254 0.841 0.438 3.688 0.055 2.318(0.983~5.467)
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Figure 1 Nomogram prediction model for enteral feeding intolerance in patients with severe traumatic brain injury

.3 £
§ :
-
i, .
g — AUC20 8659 (0.8072-09246) 51 T T T T T T
L, : : : : . H3 L ESRTNER ARG TN SRR ERET
00 02 04 05 o8 1w =z o s
TO0HEE C100%) ﬂﬁﬂ",v_“ﬂ'\]&/ﬁﬂ?ﬁ
- - . - - Figure 3 Calibration curve of the nomogram model for
Z] > 3 =] =
T2|_ Sl BB B B B AR 157 B B R R IR A predicting enteral feeding intolerance in patients with se-
i 52 () ROC B £ vere traumatic brain injury

Figure 2 ROC curve of the nomogram model for predict-
ing enteral feeding intolerance in patients with severe
traumatic brain injury
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Figure 4 Decision curve analysis of the nomogram model
for predicting enteral feeding intolerance in patients with
severe traumatic brain injury
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