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Analysis of risk factors for nosocomial infection of refractory mycoplasma pneumonia
in children and establishment of disease prediction model
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[ Abstract] Objective To analyze risk factors for nosocomial infection of refractory Mycoplasma pneumoniae pneumonia (RMPP) in
children and establish a disease prediction model. Methods 150 children with RMPP who were treated in Langfang Municipal
People’s Hospital from May 2018 to November 2023 were selected as research subjects,and they were divided into modeling group
(n=105) and validation group (n=45).According to whether nosocomial infection occurred, the patients in the modeling group
were divided into nosocomial infection group (n=44) and non-nosocomial infection group (n=261).The basic data of the children
were collected.Logistic regression was used to analyze risk factors of nosocomial infection in children with RMPP.R software was
utilized to construct a nomogram prediction model. Receiver operating characteristic (ROC) curve, calibration curve, Hosmer-
Lemeshow goodness of it test and decision curve were used to evaluate prediction efficiency of the nomogram prediction model.
Results In the nosocomial infection group,number of children who underwent invasive operations,number of children who received
combined use of antibiotics and serum C-reactive protein (CRP) level were higher than those in the nosocomial infection group,
while serum level of complement C3 was lower than that in the non nosocomial infection group,and the difference was statistically

significant (¢/X*=3.679-29.556,all P<(0.05).Multivariate Logistic regression analysis showed that invasive operation, combined
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use of antibiotics and high serum level of CRP were risk factors for nosocomial infection in children with RMPP, while high level of

complement C3 was protective factor for nosocomial infection in children with RMPP (OR = 2. 231, 2.883, 1.221 and 0.025

respectively,all P<C0.05).The area under the curve (AUC) for predicting risk of nosocomial infection in children with RMPP was

0.875 (95%CI:0.830-0.912) , the sensitivity was 89.38% and the specificity was 77.99%.1In the validation group,the AUC was

0.882 (95%CI:0.838-0.918) , the sensitivity was 85.71% and the specificity was 81.61%.The fitting degree of calibration curve and

ideal curve was high.and clinical net benefit of the prediction model was also high. Conclusion Invasive operation,combined use of

antibiotics, high serum CRP level and low serum complement C3 level are risk factors for nosocomial infection in children with

RMPP.and the model based on these indexes has good discrimination and consistency.
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Table 1 Basic data of the children in the modeling group and the validation group [n(%),x 4 s ]

EEL D AR (n=105) BAF L (n=45) /X2 P
A i 0.748 0.387
<2 % 38(36.19) 13(28.89)
=2 % 67(63.81) 32(71.11)
51 0.368 0.544
] 57(54.29) 22(48.89)
u 48(45.71) 23(51.11)
RIFET 0.053 0.819
HH 33(31.43) 15(33.33)
& 72(68.57) 30(66.67)
Ji i RO 0.845 0.358
= 7(6.67) 5(11.11)
1 98(93.33) 40(88.89)
AR AE 0.109 0.741
& 39(37.14) 18(40.00)
7 66(62.86) 27(60.00)
£ Bt I ] 0.132 0.716
=>14d 41(39.05) 19(42.22)
<14d 64(60.95) 26(57.78)
SR BT 2.657 0.103
= 9(8.57) 8(17.78)
7 96(91.43) 37(82.22)
BA M AbUER 0.128 0.721
2 57(54.29) 23(51.11)
7 48(45.71) 22(48.89)
BiAE R I E 0.005 0.943
=2 45(42.86) 19(42.22)
<2 60(57.14) 26(57.78)
EYNLIE Y7 0.064 0.800
= 63(60.00) 26(57.78)
7?.\ 42(40.00) 19(42.22)
i 0.075 0.784
7 19(18.10) 9(20.00)
g 86(81.90) 36(80.00)
WBC 1% <X 10°/L) 9.92+1.29 10.1141.38 0.809 0.420
CRP(mg/mL) 14.12+1.87 14.3141.98 0.560 0.576
FMA& C3(g/L) 1.0040.14 1.0240.15 0.785 0.434
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Table 3 Multivariate Logistic regression analysis of influencing factors for nosocomial infection in children with RMPP

] A8 d 8 S.E. OR Wald x? P 95%CI
1ZAMEEAE 0.802 0.386 2.231 4.321 0.038 1.047~4.755
BA M ABUER 1.059 0.390 2.883 7.381 0.007 1.343~6.189
CRP 0.200 0.070 1.221 8.069 0.005 1.064~1.402
#ME C3 —3.684 0.908 0.025 16.472 <0.001 0.004~0.149
Wi —0.433 1.325 0.648 0.107 0.744 —
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Fig.1 Nomogram prediction model for nosocomial infection in children with RMPP
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