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Value of XGBoost model and Logistic regression

model in predicting children with TBTB ambined with MPP
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( Department of Pediatrics the Affiliated Changsha Central Hospital Hengyang Medical School
University of South China Changsha 410004 China)

Abstract Objective To compare the predictive value of XGBoost model and Logistic regression model in
children with tracheobronchial tuberculosis ( TBTB) with mycoplasma pneumoniae pneumonia( MPP) .
Methods The clinical data of 212 children with MPP  admitted from June 2018 and January 2023 were

collected. Based on whether the children were diagnosed with TBTB they were divided into a combind
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group( n=42) and a pneumonia group( n=170) . clinical prediction model for pediatric TBTB combined
with MPP was constructed using XGBoost and Logistic regression. The receiver operating characteristic
( ROC) curves was used to plot the predictive value of two models in predicting the of pediatric TBTB
combined with MPP. The Delong test was used to determine the difference in the area under the curve
between the two models. Results The relevant variables that matched the situation and filtered with the
XGBoost model were region cough duration history of fever history of cough SIRI white blood cell
count ( WBC) moist rale and SII. Multivariate Logistic regression analysis revealed that region fever
history cough history cough duration and WBC were risk factors for TBTB complicated with MPP in
children ( P<0.05) . The area under the curve of the XGBoost model was 0.996 while the area under the
curve of the Logistic regression model was only 0.851. Delong’s test found that the predictive efficacy of the
XGBoost model was significantly higher than that of the Logistic model with a statistically significant
difference( P< 0.01) . Conclusion The XGBoost model is better than the Logistic regression model and
can be used as an effective tool for the diagnosis of TBTB combined with MPP in children.

Keywords: tracheobronchial tuberculosis; mycoplasma pneumoniae pneumonia; XGBoost; Logistic

regression; predictive modeling

( tracheobronchial tuberculosis XGBoost Logistic
TBTB) ( mycoplasma pneumoniae TBTB MPP
pneumonia MPP)
' . TBTB .
\ 1
** . MPP 5 11
. ) - 2018 6 1 2023 1 1 212
MPP TBTB
(n=42) (n=170) .
N N 5 (
) ChiCTR23000766438) .
) ( :2023-057) -
TBTB  MPP @ MPP @

" XGBoost HE) ;@

o Logistic 1.2

.560



5 : XGBoost Logistic TBTB MPP 37
— ( WS288-2017) ° .
o sigmoid
o . softmax ( ) 01
° 1.5
MPP ( » 0 o
XGBoost Logistic
’ ’ TBTB MPP ROC
’ X TBTB MPP
’ T Delong AUC o
1.6
’ SPSS 26.0
1.3 (%) X’ ; Kolmogorov—
Smirnov
o ~ ~ ~ ( &is) ¢
. N . . ( WBC) . M( P, P.)

(NE) . ( LYM) . ( HGB) . :

( PLT) . ( MONO) . C Logistic TBTB MPP
(CRP) . ( LDH) . ; R 4.2.2

( NLR) . (PLR) . XGBoost ; rocr ROC .

( MLR) . P<0.05

(SI) ( SIRI)
NLR = NEU/LYM; PLR =PLT/LYM; MLR = MONO/LYM;
SI=PLT* ( NEU/LYM) ; SIRI=( NEU* MONO) /LYM. 21 XCBoost
1.4 XGBoost

XGBoost °

XGBoost “data.txt” 1%

. 8 . .
Subgroups . .SIRI.WBC.. \SII 1 .
XGBoost “gbtree”

AUC 1 XGBoost
R /%
6 0.01 0.8. Z_‘Zf
10 ° 4.17
3.55
(ROC) AUC . ;IE(I: fi‘l‘
° 1.31
Logistic SII 1.24
. Logistic

e 57 o



37

2.2 PLT.MONO.LDH.NLR.PLR.MLR. SII. SIRI
Logistic (P<0.05)
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2
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