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Analysis of clinical features and risk factors of necrotizing pneumonia in children
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ABSTRACT Objective: To investigate the clinical characteristics and risk factor analysis of necrotizing
pneumonia in children. Methods: A retrospective study was used to analyze the case data of 218 children
with severe pneumonia hospitalized in the Department of Respiratory Medicine, Children’s Hospital of
Capital Institute of Pediatrics from January 2016 to January 2020, and they were divided into 96 cases in
the necrotizing pneumonia group ( NP group) and 122 cases in the non-necrotizing pneumonia group
(NNP group) according to whether necrosis of the lung occurred. The differences in clinical characteris-
tics ( malnutrition, fever duration, hospitalization time, imaging performance, treatment and regression
follow-up) , laboratory tests [ leukocytes, neutrophil ratio, platelet (PLT), C-reactive protein ( CRP) ,
procalcitonin (PCT) , D-dimer, and lactate dehydrogenase (LDH) ] and bronchoscopic performance be-
tween the two groups were compared, and Logistic regression analysis of clinical risk factors associated
with necrotizing pneumonia was performed to further determine the maximum diagnostic value of each in-
dex by subject operating characteristic curve (ROC). The critical value of each index was further deter-
mined by the ROC. Results; The differences in age, gender, pathogenic classification, and broncho-
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scopic presentation between the two groups of children were not statistically significant (P > 0. 05);
whereas the imaging uptake time of the children in the NP group was higher than that in the NNP group
(P <0.05). The differences in malnutrition, fever duration, length of stay, white blood cell count, neu-
trophil ratio, CRP, PCT, and D-dimer were statistically significant between the two groups (P <0.05).
The imaging uptake time was lower in children under 6 years of age than in those over 6 years of age, and
the imaging uptake time for bronchoalveolar lavage within 10 d of disease duration was lower than that for
those over 10 d; the imaging uptake time was significantly longer in the mixed infection group than that in
the single pathogen infection group. Logistic regression analysis of the two groups revealed that the dura-
tion of fever, hospital stay, CRP, PCT, and D-dimer were risk factors for secondary pulmonary necrosis
(P<0.001, P<0.001, P<0.001, P=0.013, P=0.001, respectively). The ROC curves for fever
duration, CRP, PCT, and D-dimer were plotted and found to have diagnostic value for predicting the oc-
currence of pulmonary necrosis when fever duration >11.5 d, CRP >48.35 mg/L, and D-dimer >
4.25 mg/L [ area under ROC curve (AUC) =0.909, 0. 836, and 0.747, all P <0.001]. Conclusion:
Children with necrotizing pneumonia have a longer heat course and hospital stay, and the imaging uptake
time of mixed pathogenic infections is significantly longer than that of single pathogenic infections. Chil-
dren with necrotizing pneumonia under 6 years of age have more advantageous efficacy of electronic bron-
choscopic alveolar lavage within 10 d of disease duration compared with children in the group over 6 years
of age and children in the group with disease duration > 10 d. Inflammatory indexes CRP, PCT, and
D-dimer are significantly higher. The heat course, CRP, PCT, and D-dimer are risk factors for secondary
lung necrosis in severe pneumonia. Heat course >11.5 d, CRP >48.35 mg/L, and D-dimer >4.25
mg/ L have high predictive value for the diagnosis of necrotizing pneumonia.
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Table 1 Comparison of laboratory indexes between NP group and NNP group

Items NP group (n=96) NNP group (n =122) 7/t P
Leukocytes/ ( x 10°/L) 15.33 (11.83,22.97) 10.56 (8.34, 13.45) -6.325 <0.001
Neutrophil ratio/ % 0.75 (0.65, 0.80) 0.63 (0.51, 0.76) -4.535 <0.001
Platelet/ ( x10°/L) 421.56 £149. 87 411.75 £133.27 0.522 0.602
CRP/(mg/L) 52 (33, 106) 9 (4,27) -8.672 <0.001
PCT/ (pg/L) 0.35 (0.16, 0.56) 0.24 (0.12, 0.37) -2.685 0.007
D-dimer/ (mg/L) 5.11 (1.97, 10.59) 1.52 (0.77, 3.19) -6.375 <0.001
LDH/(U/L) 299 (252, 408) 332 (274, 422) -1.634 0.102
Ferritin/ ( pg/L) 173.03 (91.32, 445.53) 137.03 (42.30, 333.32) 0.318 0.570

Data are presented as x +s or M ( Py, P;5). NP, necrotizing pneumonia; NNP, non-necrotizing pneumonia; CRP, C-reactive protein; PCT, pro-

calcitonin; LDH, lactate dehydrogenase.

2.4 BEEHA
BEEAHTRIALE LIS 1225 3, NP 410 % 51
W ER AT AL A SR B3, CT, NNP 41 e A5
P 7 T A M S 835 T, NP 2 28 LI 38 CT
SR AT M9 A5 38 91 (39. 589% ) , 72 il 5 A 46 1
(47.92% ) , WU AE 12 il (12.50% ), %t 93 20
LR AR A8 BT B AL AT , PR KB
IRERTGI X (f* =2.96,P =0.23,%2)

Ko 4 ~ 10 d BRI TR X 4R B CT A
LR, UL A R R S22 52, NP 4L B
PRAER I [ 2 5 (13,10 +3.54) K, NP 2%
Sl (i A S 78 K R A IX IR WAC s L 3k o 722 9
75% L L) W] 32 (19,42) d, B8l (i
SR 2 0 g b R A 2R B A L o A Y R
90% VI L) B E] A 45 (35,72) do
2.5 SCREBTARU



EIANS SN -

B R )

+ 544 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.54 No.3 Jun. 2022

NP ZH 1) 44 (5] S8 L T 10 d AT SC 5
Ay R it v e AR, 52 il B L T 10 d 2D A7
B SCRE B A S E R . NNP 41 LTE
e 2 JANA 78 BT S R kA B AR
e AT LS S B FE A K B | £ B B
WIS R A B, AR 4y W) 2 /D R 4 kb
(FRIAY I A I 1/3) Pl (BRI i) v 4%
1/3 ~2/3) Kb (Bh o i i 8 s 273 DAL L),
LB NIy B I i D25 S G i12#
B (FR3),

2.6 BITERIA K BEYT

I ASH LI 2045 BTG SHREIRTT , AR
VYW IR, e PR A5 e, JCAET -9l 5 NNP
YA EL , NP 43 BE i a4, 307 R, AR IR R A2 1
WA . 186 il ULIEAT TR IRE DT (NP 41 91

151, NNP 25 95 {51 ) , 5 151 Fifi 15 % s by Jifi 5 A% Jz 23 3]
IR BEACTH 2 (O b Wi Bl 2220 3k 90% L) 1) B
W 6 A H .

NP 25 [ JL 52 AR 2 W i i ] B 2 & T NNP 2
(P<0.05,3&4), #E—AE NP 21 rh 3B AS [R5 )5
SR 1 AR A SIS 1], S S AR 2H S AR 2 R i
PR (4,13 £ 1.47) A AR AR E 2 1.3
6 AN BRI ILAT 59k 12,16 .9 fi]; 4 1 Jak e 20
(3.19 £ 1.85) A, AR 1] 2 1.3 .6 A
WEIEILIT B 9 13 .9 1] IR IR GL 24 (4. 46 =
2.58) /N H sG] 1.3 .6 AN H NI L
G300A 3146 il s 2 B I 20 5 SR A IR G 2 ) 22
FIGE L (P >0.05) , 405 L 4 5 1R 5 R
YLz a], LUK S JF AR B e 21 5 TR A SR A ) 25 S A
Giit B (P <0.05)

®2 NP5 NNP B LR R
Table 2 Imaging manifestations of children in NP group and NNP group

01 M 1 Q 0
Imaging manifestations, n (% )

Group Total
Pleural effusion Pneumothorax Pleural thickening
NP group 96 55 (57.29) 26 (27.08) 72 (75.00)
NNP group 122 59 (48.36) 19 (15.57) 49 (40.16)
X 2.96
P 0.23

Abbreviations as in Table 1.
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Table 3  Bronchoscopic changes in children in NP group and NNP group

Secretion under bronchoscope

Branch lumen

Group Total
Necrotic attachment Erosion bleeding Inflammatory stenosis Plica hyperplasia Lumen occlusion
NP group 96 22 14 43 48 5
NNP group 78 8 6 35 38 5
b 6.643 1.023
P 0.156 0.679

Abbreviations as in Table 1.
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Table 4 Imaging absorption of children in NP group and NNP group

Imaging absorption, n (% )

Group n X2 P
Within 1 month Within 3 months Within 6 months
NP group 91 24 (26.37) 43 (47.25) 24 (26.37)
8.192 <0.001
NNP group 95 37 (38.95) 42 (44.21) 16 (16.84)

Abbreviations as in Table 1.
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Table 5 Multivariate Logistic analysis of risk indicators of NP

95% CI
Features B SE P OR
Lower limit Upper limit
Fever duration 0.481 0.092 0.000 1.697 1 0.326 0.676
PCT 0.074 0.030 0.013 1.178 3 0.006 0.260
CRP 0.037 0.010 0.000 1.037 3 0.018 0.057
D-dimer 0.272 0.080 0.001 5.167 2 0.679 0.815

Abbreviations as in Table 1.
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NP, necrotizing pneumonia; ROC, receiver operating characteristic;
CRP, C-reactive protein.
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Figure 1 ROC curve of independent predictor of NP
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