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[ Abstract] Objective To construct the nomogram model for predicting the risk of plastic bronchitis (PB) in children
with mycoplasma pneumoniae pneumonia (MPP) based on platelet parameter. Methods A total of 188 children with MPP
admitted to Nantong Haimen People’s Hospital from March 2020 to June 2023 were selected as the research objects. The electronic
medical records of the children were reviewed, and their age, gender, duration of fever, occurrence of abnormal respiratory sounds
and laboratory examination indexes at admission were collected. The children were divided into PB group (n=21) and non—-PB
group (n=167) according to whether PB occurred. The risk variables of PB in children with MPP were screened by least absolute
shrinkage and selection operator (LASSO) regression, support vector machine (SVM) algorithm and random forest algorithms, and
the independent influencing factors of PB in children with MPP were screened by multivariate Logistic regression analysis. Based
on the results of multivariate Logistic regression analysis, the nomogram model for predicting the risk of PB in children with MPP

was constructed. The ROC curve, calibration curve and decision curve were drawn to evaluate the discrimination, accuracy and
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clinical effectiveness of the nomogram model. The DynNom package was used to develop the network calculator of nomogram
model for predicting the risk of PB in children with MPP. Results The duration of fever in the PB group was longer than that in
the non—PB group, and the neutrophil-to—lymphocyte ratio (NLR) , C—reactive protein (CRP) , D=dimer (D-D) , fibrinogen (FIB) ,
alanine aminotransferase (ALT) , aspartate aminotransferase (AST) and platelet index score (PIS) were higher than those in non-
PB group, lactate dehydrogenase (LDH) , hemoglobin (Hb) and platelet count (PLT) were lower than those in non-PB group, while
mean platelet volume (MPV) , platelet volume distribution width (PDW) were greater than those in the non—PB group (P < 0.05) .
The results of LASSO regression, SVM algorithm and random forest algorithm analysis showed that duration of fever, NLR, CRP,
FIB, ALT and PIS were risk factors for PB in children with MPP. Multivariate Logistic regression analysis showed that duration
of fever, NLR, CRP, FIB and PIS were independent influencing factors of PB in children with MPP (P < 0.05) . The nomogram
model for predicting the risk of PB in children with MPP was constructed based on the results of multivariate Logistic regression
analysis. ROC curve analysis showed that the AUC of the nomogram model in predicting PB in children with MPP was 0.971 [95%CI
(0.936-0.990) | . The calibration curve analysis results showed that there was a good consistency between the probability of PB
in children with MPP predicted by the nomogram model and the actual probability of them. The decision curve analysis results
showed that when the threshold probability was 0.021-0.996, the net benefit rate of the nomogram model was > 0. The network
calculator (https://bpo—nomogram.shinyapps.io/DynNomapp/) was developed based on the nomogram model for predicting the
risk of PB in children with MPP. Conclusion The nomogram model for predicting the risk of PB in children with MPP which

was constructed based on PIS, duration of fever, NLR, CRP and FIB has high discrimination and accuracy, and certain clinical

.53.

effectiveness. In addition, the network calculator developed based on the above nomogram model is simple and practical.
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A RN
0% PLT>228.70 x 10°/L., MPV<14.25 IHPDW<19.14%
143 T EPLT<228.70 x 10°/L., MPV>14.25 {1, PDW>19.14%F{T-5 155
2y T EPLT<228.70 x 10°/L., MPV>14.25 {1, PDW>19.14%F{T-E215
345 PLT<228.70 x 10°/L, MPV>>14.25 1 LPDW >19.14%
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Table 2 Comparison of clinical data between the two groups
iH PB4 (n=21) JEPBAL (n=167) ¢ (x*) {H Pl
i (txs, B) 6.2+32 6723 0960 0338
3 (Br) 9/12 80/87 0191 0.662
RFEEIE] (x5, d) 9.5+2.5 7028 3881 <0001
W%E (n (%) ) 16 (76.2) 117 (70.1) 0339"  0.561
WIS H (n (%) ) 4(190) 32(192) - 1.000
WBC (125, x10°L) 726+2.63 787+1.83 1355 0177
NIR (F+s) 3.50+ 144 261070 2873 0.009
CRP (T+s, mglL) 2929446  24.94+3.69 4975 <0.001
PCT (x5, nglL) 033£0.22 0.36+0.20 059 0556
ESR (%5, mmh) 23731176 21771114 155 0121
D-D (x#s, mgl) 099038 0.88£0.29 257 0019
FIB (x5, gL) 446091 3.93£0.66 2401 0.025
LDH (x5, UL) 335+ 134 447+122 3912 <0.001
ALT (x5, UL) 19£3 1743 3085 0.002
AST (%25, UIL) 06 2947 2321 0.021
CK (x5, UL) 141119 98 +45 1645 0.115
CK-MB (x5, UL) 22+15 27+19 1129 0.260
Gr (45, pmol/l) 2976 +4.63 28.32+4.99 1249 0213
BUN (x5, mmol/L) 291117 2.83 £126 0279 0781
Hb (125, glL) 106421143 116401477 2983 0.003
PLT (x5, x10’L) 25446+91.10  330.86+92.68 3567  <0.001
MPV (x#s, fl) 1472 +427 12.10+2.63 2746 0012
PDW (x5, 1) 16.93+5.57 13.243.61 2963 0.007
PIS (x5, /) 167073 0.36+0.59 9264 <0.001
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MB=JLR i [) T, Cr=JLEF, BUN=ILJRZE A, Hb=IMLI &,
PIS=I/IMRFEEGES; PR x *il; —F8 K H Fisher s VIR .



SO R A% 20244 10 A 5532555 108] A5 Mk http://www.syxnf.net . 55.

BT as R Bon, RMFFLEETHE . NLR. CRP,
FIB., LDH., ALT. AST. HbHIPIS/ZMPPH LKL /PB
IR ZR, WL, SVMBIE S SR s, kdr
ZEifla] . NLR. CRP. FIB, ALTHIPIS/EMPPH LA 4
PBRYES 2, ULIEI2; BlEALAR AR B 580k o b 45 21

A 10 10 10 9 9 9 9 9 9 9 9 8 8 5 3 1
@ _
o
~ .
e .
o | i
o
Hd ”“““o, .o‘
:Ei e} ‘o. o
X S 7 fos o
1 1 “o. .‘
< | %o | i
o o“.‘ i.“o
™ e o7
N Bl il
~ |
S !
T T T T
-8 -6 -4 -2
Log ( N )
B 10 9 9 1

25 3.0
|

20
|

15

1.0

Log ( N )
e A RBEREE, BAIEN kKRR,
Bl LASSORIASMT4
Figure 1 1LASSO regression analysis results

N=6
\ T T T T
2 4 6 8 10
hE (A4>)
B2 SVMEILSHELS
Figure 2 SVM algorithm analysis results

WoR, RPERSERE] . NLR. CRP. FIB. LDHAIPISE
MPP L& APBI XS R 2, WLIEI3.
2.4 MPPEJLEAPBRYIMST R R 2

N = PP HILER 27 > S U 1 A e ) JRURS: PR 26 (kR
FrgemfE] . NLR. CRP. FIB. PIS, X RNSciifi ) 1EH
A, FEMPPE LA &4 PBIE R HAF & (TRAE -
H=0, J&=1) , HFITZHE LogisticmlIH3Hr, 45HEE
N, RAFREERTE] . NLR, CRP. FIB, PIS/ZMPP/IJL
RAEPBRMSI N ZE (P<0.05) , W3,
2.5 MPPE L& AP B JRUES T 271 £k [l A5 784 4 4t
JBGIE

BT Z &K Logistic[nl A 50 BT 25 RAG M PP L&
A= PB ) XS TR 51 £k LA A, ULIEI4 . ROCHHZR 43 #r
RN, Y& B ARIFEIMPP & L&A PBRAUC
90.971 (95%CI (0.936 ~0.990) ) , HefEakWit N

A
e}
2
<
IS
5 3 -
i
~
N
S j
[}
o \“,u“ ________________________
o
T T T T T T
0 100 200 300 400 500
I3
B
PIS o
CRP o
NLR o
LDH o
o3 °
FFLIRT i)
FIB ©
ALT o
Hb o
D-D o
AST o
T T T T T T T T
0 1 2 3 4 5 6 7
M

e AR, BRI IR E B PR SR  PIS=1i/ME
8BTSy, CRP=CR MR [T, NLR=HER: 20 -5 ik U 40 0 L
LDH=ZLIR N A, FIB=£ 4 )5, ALT=HNRARASEHLEEE,
Hb=1IM£T 81, D-D=D-_"3R{k, AST=RAETREILFEFHT.

B3 ARSI AS

Figure 3 Random forest algorithm analysis results



- 56 - Pract J Cardiac Cereb Pneum Vasc Dis  October 2024, Vol.32 No.10 http://www.syxnf.net

49.0, RELEH99.8%, Fi5FIEH85.0%, WLKEIS; #if
MZe o pr s B BRI & R A F M MPP L & A
PB A5 S Rl R 2 (A A R — 2k, DL
6; PRt a R N, YEEME40.021 ~ 0.996
F, IR R ki R >0, WK,
2.6 MPPH L% A PB Y XU 150 51) £ PR AR 11 1) 245
AR AT

BT MPP L & AE PBAY XU I 51 28 15 T %

3 MPPiILULAAEPBIZIR B 3R B9 Z A 3K Logistic [mlH 2341

Table 3 Multivariate Logistic regression analysis of influencing factors of
PB in children with MPP

L B SE WadyME  PH OR (95%CI )
RASEGAE 0432 0189 5.194 0023 154 (1.062~2.232)
NLR 1040 0483  4.635 0.031  2.828 (1.098~7.289)
CRP 0278 0093  9.042 0.003 1321 (1.102~1.584)
FIB 2499 0564 4385 0.045  2.605 (1.375~7.754)
PIS 2499 0564 19593 <0.001 12.166 (4.024 ~36.782)
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