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Construction of early warning model for progression of severe pneumonia in
community-acquired pneumonia in infants
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[Abstract] Objective To establish an early clinical warning model of infant community-acquired pneumonia pro-
gression to severe pneumonia based on the general situation, clinical manifestations and biological markers. Methods
This study included 430 children hospitalized with pneumonia in the Maternal and Child Health Hospital of Inner Mongo-
lia Autonomous Region from December 2022 to December 2024, and they were divided into two groups according to dis-
ease progression. Patients general conditions, symptoms and signs, laboratory examination indicators and other data were
collected for statistical treatment and analysis, and a prediction model of infant CAP progression to severe pneumonia was
constructed. Results The mild pneumonia group was generally older than the severe pneumonia group. WBC, N% ,
NLR, LDH, CRP, PCT, IL-6, SF, ALT, and D-dimer were higher in the severe pneumonia group than the mild pneu-
monia group; L%, ALB, CK, and immunoglobulin levels were higher than the severe pneumonia group. Conclusion
Heart rate, NLR, LDH, CRP, D-dimer, and immunoglobulin M are independent risk factors for the progression of CAP
to severe pneumonia. The nomogram model based on age, body temperature, heart rate, blood oxygen saturation, NLR,
ALB, LDH, CRP, D-dimer, and immunoglobulin M has high predictive value.
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Table 1 Severity assessment of CAP in children
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Table 2 Comparison of basic characteristics between severe pneumonia

group and mild pneumonia group

51 0.980  0.322
% 61(65.59) 202(59. 94)
oL 32(34.41) 135(40. 06)
o QD) 4.00(2.00, 7.00) 6.00(3.00, 8.00) 3.995 <<0.001
BMI(kg/m?) 18.02+3.12 17.6942.93  0.938  0.349
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Table 3 Comparison of signs between severe and mild pneumonia groups
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Table 4  Comparison of detection indexes between severe pneumonia

group and mild pneumonia group

WBC(X10°/L) 10,2544, 34 9.13+3.70 2,484 0.013
L(%) 54.87+13. 46 60. 6615, 14 2,378 0.018
N(%) 31,0014, 12 27,1313, 83 3.345 0,001
NLR 0.51(0. 30, 0.83) 0.37€0.23, 0.72) 2,763  0.006
T (g/L) 42.80+3. 40 43,9843.58 2,842 0.005
LDH(U/L) 365. 294105, 50 332.18+73.45 2.842  0.005
PLT 392, 00(333. 00, 491.00) 390.00(305. 00, 490.00) 0.956  0.339
CRP(mg/L) 2.90€0. 50, 15.80) 0.83(0.48, 5.10)  3.712 <0.001
PCT(ng/mL)  0.08(0.06, 0.12) 0.07€0.05, 0.09)  2.682  0.007
IL-6(pg/mL)  7.61(4.74, 17.21) 6.24(2.86, 16.01) 2,136 0.033
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Table 5 Comparison of immunoglobulin levels between severe pneumonia
and mild pneumonia groups
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Table 7  Logistic regression analysis of multiple factors affecting CAP

progression to severe pneumonia
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LDH® 0.46 0.22 4.59 1.59 1.04~2.42  0.032
CRP® 0.49 0.22 4.97 1.63 1.06~2.52  0.026
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Figure 2 ROC curve predicting CAP progression to severe pneumonia
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