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[ Abstract] Objective To investigate the predictive value of bronchoalveolar lavage fluid Layilin (LAYN), mucin
5AC (MUCSAC) and mucin 5B (MUCS5B) levels in children with refractory Mycoplasma pneumoniae pneumonia (RMPP)
complicated with plastic bronchitis (PB).Methods A total of 127 children with RMPP (RMPP group) and 71 healthy children
(healthy control group) admitted to the Department of Pediatrics, Linfen People 's Hospital from April 2022 to April 2024

were selected as the observation objects. According to whether they were complicated with PB, the children with RMPP were
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divided into PB subgroup (44 cases) and non-PB subgroup (83 cases). The levels of LAYN, MUC5 AC and MUCS5 B in bron-
choalveolar lavage fluid were detected. The correlation between LAYN, MUCS AC, MUCS B and clinical parameters of chil-
dren with RMPP was analyzed by Pearson or Spearman. Multivariate Logistic regression analysis was used to analyze the fac-
tors of PB in children with RMPP. Receiver operating characteristic (ROC) analysis was used to analyze the value of LAYN,
MUCS5 AC and MUCS B in the diagnosis of PB in children with RMPP.Results The levels of LAYN, MUCS5 AC and
MUCS B in bronchoalveolar lavage fluid in RMPP group were higher than those in healthy control group (#/P=16.747/<0.001,
10.386/<0.001,13.484/<0.001), and those in PB subgroup were higher than those in non-PB subgroup (¢/P=7.657/<0.001,
9.355/<0.001,12.503/<0.001); The levels of LAYN, MUCS5 AC and MUCS5 B were positively correlated with peak body tem-
perature, fever time, hospitalization time, C-reactive protein (CRP), lactate dehydrogenase (LDH), neutrophil count, procalcito-
nin (PCT) and interleukin-6 (IL-6) (1/P=0.536/<0.001,0.489/<0.001,0.396/0.002,0.236/0.019,0.353/0.007,0.653/<0.001,0.493/<
0.001,0.311/0.010;0.516/<0.001,0.472/<0.001,0.389/0.004,0.228/0.021,0.368/0.006,0.603/<0.001,0.473/0.000,0.383/0.005;
0.553/<0.001,0.469/<0.001,0.352/0.008,0.251/0.015,0.309/0.009,0.618/<0.001,0.438/<0.001,0.329/0.009). High peak body tem-
perature, high neutrophil count, atelectasis, high level of LAYN, high level of MUCS AC and high level of MUCS B were risk
factors for PB in children with RMPP [ OR(95% CI)=3.865(1.714—-8.718),2.593(1.219-5.516),1.958(1.044-3.674),1.705
(1.018-2.856),1.827(1.019-3.277),1.643(1.005-2.688) ] ;the area under the curve of LAYN, MUC5 AC, MUC5 B and the
three in the diagnosis of PB in children with RMPP was 0.771, 0.841, 0.797 and 0.941, respectively. The diagnosis of the three
was higher than that of the single diagnosis (Z/P=3.687/<0.001,2.485/0.001,3.093/<0.001).Conclusion The increased levels
of LAYN, MUC5 AC and MUCS B in bronchoalveolar lavage fluid of children with RMPP are related to PB, and the combi-

nation of the three has high value in PB risk assessment.
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TR IR FNRR W 3 WG I, =S8 e BC BHLZE , 28 i ity
TEVE AT R F R BRI, BC A A K E
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PB MHE, P<0.05 AZEREGIFEX,
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(P>0.05) ., PB W4l kMBI BRI FHE PB
A, PRI A SEUIE |k S S Bk A 1 AN
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Tab.2 Comparison of clinical data between non PB subgroup and
PB subgroup RMPP children

mooH 3258932)@ lgfzﬂﬁﬂ) vx* i P{E
A HI(%)] 5 51(61.45) 26(59.09) 0.067  0.796
4 32(38.55) 18(40.91)

SRR (xxs, %) 6.95+2.03 7.02£2.11 0.182  0.856
IR (+5,°C)  39.02+0.42 40.32+1.02  10.130 <0.001
KRR (xs,d) 8.32+2.06 10.03+2.11 4.414 <0.001
{EBERFR] (x£s,d) 10.24+2.11 12.02£2.77  4.048 <0.001
HEVEI ] (x+s,min)  5.06+0.98 5.12£1.02  0.324  0.747
R SEULAE [ 41( %) ] 26(31.33) 26(59.09)  5.325  0.021
MEIRIT[O(%) ] 72(86.75) 41(93.18) 1.214  0.271
ﬁ;ﬁgjﬁ%ﬁf*ﬁa 8(9.64) 10(22.73)  4.050 0.044
AR 4 (%) ] 10(12.05) 15(34.09)  8.837  0.003
e g K8 JEE [ 461 (%) ] 12(14.46) 6(13.64) 0.016  0.899
M s B[ 1 (%) ] 19(22.89) 12(27.27) 0.299  0.574
WBC (x+s,x10°/L) 7.51£2.03 7.32£2.05  0.500 0.618
NEUT(#s,x10°/L)  6.32+1.52 8.95+2.11  8.079  0.034
CRP (s, mg/L) 23.05+7.41 30.65+9.35  5.013 <0.001
PCT(%+s,pg/L) 0.16+0.03 0.20£0.08  6.351 <0.001
IL-6( x+s,ng/L) 24.09+6.38 32.65+7.59  6.730 <0.001
LDH(z#s,U/L) 386.23+69.46  486.29+102.43 6.519 <0.001
LAYN(Z#s,ng/L)  148.4429.57  162.35+10.06  7.657 <0.001
MUCS5AC (%+s,U/ml)  6.90+0.65 8.11x0.77  9.355 <0.001
MUC5B(z#s,pg/L)  67.8127.56 83.26£4.32  12.503 <0.001

Tab.1 Comparison of LAYN, MUCS5SAC, and MUCSB levels in
bronchoalveolar lavage fluid between healthy control group
and RMPP group

" LAYN MUCSAC MUC5B
4] o] (5| %
o R G (U/ml) (he/L)
fHEREXTHRZL 71 90.32+15.42 4.51+1.33 46.35+9.42
RMPP 2H 127  153.26+29.47 7.32+2.05 73.16+15.19
8 16.747 10.386 13.484
PAA <0.001 <0.001 <0.001
2.2 2 W4 RMPP B JLIGRTGERILED 2 SELH PR

2.3 RMPP Jf’& PB LA M #E VR LAYN
MUC5AC \MUC5B /K5I RSB B AHEHE  Pearson
AHNE T R, RMPP I % PB L 32 S8 il (g 78
P LAYN \MUCSAC \MUCSB 7K 435 5 A ji5 i {2
KA AFERERE NEUT ,CRP \PCT . IL-6 . LDH £ iF
X (P<0.05), W35 3,

2.4 ZHE Logistic B4 4F RMPP £ JLIf& PB 1y
MR E DL RMPP BILESIF & PB o R & (IR
B BN M40, LAFE 2 1 P<0.05 T H 3 728
HITZHE Logistic 1H 4T, 45 58 R « W (E AR
& A3 NEUT 55  LAYN 55 MUCSAC &5 MUC5B
& RMPP L&A PB RGN fE R R &K (P<0.05) ,
W& 4,
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%3 RMPP % PB BJLZSEMHEDE K LAYN MUC5AC .
MUCSB 7K 5 I RS E B A

F5OE MU VER LAYN MUCSAC \MUC5B 7K F-i2 I¥7
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Tab.3  Correlation between levels of LAYN, MUCSAC, and Tab.5  The diagnostic value of bronchoalveolar lavage fluid
MUCSB in bronchoalveolar lavage fluid and clinical pa- LAYN, MUCS5AC, and MUCSB levels in children with
rameters in children with RMPP complicated with PB RMPP complicated with PB

o — {ELAYNP i {“;UCSA;: i @MUCS 2 i OB ol AUC  9SwCI  HUBIE BSHE o

ATV 0.536  <0.001 0.516 <0.001 0.553 <0.001 LAYN  156.39 ng/L. 0.771 0.688~0.841 0.727 0.855 0.582

S BT 0.4890 <0.001 0.472 <0.001 0469 <0.001 MUCS5AC 7.63 U/ml 0.841 0.765~0.900 0.841 0.843 0.684

1 B a] 0.396 0.002  0.389 0.004 0.352 0.008 MUC5B 78.19 wg/L 0.797 0.717~0.863  0.705 0.868 0.573

fREUMEE 0132 0352 0.093 0402 0.089 0409 IR 0.941 0.885~-0.975 0.977 0.831 03810

igg%‘%g 0.006 0913 0.015 0.692  0.021 0.625

Jti ANk 0.073 0416 0.034  0.563 0.051 0.465

NEUT 0.653 <0.001 0.603 <0.001 0.618 <0.001

CRP 0.236 0.019 0.228 0.021  0.251 0.015

PCT 0.493  <0.001 0.473 <0.001 0.438 <0.001

LDH 0.353 0.007 0.368 0.006  0.309 0.009

IL-6 0.311 0.010 0.383 0.005  0.329 0.009

F4 ZPE Logistic FH4rHT RMPP B ILIF & PB (15 1
FES

Tab.4 Multivariate Logistic regression analysis of the influencing
factors of PB in children with RMPP

EES s BlE SEfH Wad{i P ORH  95%CI

WEAE AT = 1.352 0.415 10.613 <0.001 3.865 1.714~8.718

% P ] 0.063 0.061 0.009  0.832 1.065 0.945~1.200

RN EIR 0.051 0.050 1.020  0.701 1.052 0.956~1.158

IS I A 0.103 0.098 1.104  0.724 1.108 0.915~1.343
z}g({%%{i}* 0.128 0.118 1.176  0.425 1.136 0.902~1.432
fiti ANk 0.672 0.321 4.383  0.003 1.958 1.044~3.674
NEUT & 0.953 0.385 6.127 <0.001 2.593 1.219~5.516
CRP & 0.103 0.096 1.151  0.496 1.108 0.918~1.338
PCT % 0.115 0.108 1.133  0.523 1.121 0.908~1.386
IL-6 & 0.153 0.147 1.083  0.632 1.165 0.874~1.554
LDH 75 0.096 0.085 1.275  0.399 1.101 0.932~1.300
LAYN % 0.534 0.263 4.123  0.006 1.705 1.018~2.856
MUC5AC 75 0.603 0.298 4.095 0.008 1.827 1.019~3.277
MUCS5B & 0.497 0.251 3.921  0.013 1.643 1.005~2.688

2.5 SR IHE VR LAYN MUC5AC MUC5B 7K
SEi2 M RMPP HBLITR PB BIMME 4 3 S8 i
VR LAYN \MUCSAC \MUCSB 7K Bl 5156 412
RMPP # LI & PB By ROC ik, 335 <k F i R
(AUC) , %5 % B 75. LAYN MUC5AC MUC5B K =%
AW RMPP & LIE % PB 1 AUC 43928 0.771
0.841,0.797.,0.941, = WG W IZ WAL RE L T Lok 12
Wr(Z/P=3.687/<0.001,2.485/0.001 ,3.093/<0.001) ,
W5 FE 1,

B SR AR LAYN MUCSAC MUCSB 7K-F-12
RMPP £ JLIF% PB 9 ROC ik
Fig.1 ROC curves of LAYN, MUCS5AC, and MUCS5B levels in

bronchoalveolar lavage fluid for diagnosing PB in children

with RMPP
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P2l SR LAYN 7E RMPP 1 PB Hh (10 /E i 418 4%
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Bl LAYN 0 62 5908 Rk S B Mg Aot i
& LAYN 25 PB (9 ELARHLE] 15 A5 2, AWF 5% A
KAESHT s, LAYN 38 55 T BE N & RMPP LR M
FNE, BRI A, J0E K T BT () AR 5 B [, 4 T
JNTE RMPP 555 1% 25 & #1 PB & 4= 43 B ] fE B9 AL
K HA 7ESCE AR R EHHOE Toll BR324/ RERE 53
fRE 1 88 SE R A 5 5 3 i, f (o v Pk b 4 34 £
7S R R R A P 2ET L LAYN A RE i i
HA F P25 A 0L HA 7E il 41 21 R, § 50 RMPP
JETEIME M PB, HA 5 LAYN %54 303 21 30% Rho/
ROCK {55538 1% , 9061 E-55 7% 25 (1 36 AR (3K,
S B R AN R Atk B IR B BB TR Bk
o DL TR 1Y) oy Sk o T W T R PR O, BRI RMPP
P HE RN PB A

MUCSAC \MUCS5B J&ifi & 32 22 i) &8 i ¥ 1% 38 26 1
22— W ELAG 0 e A AR D A Al R e R
H MUCSAC HHKE 2R 11 52 40 it 43 W6, MUCSB H
FHIT BR AR B T b B 4053 00, 76 A KRR 55 R
SV T R RRR AR T A T S e A
FEAb 1 S 5 R R v 23 T O D 8%, VT I W 3
5 18 R0 B R R P R S B R T R R A3 e
0 BRBEA R 5 1 40 B RS  in B AR M S I A
SIRe A, SR IR R 18 M B ZE M it A
Wity S B RS BH ZEME Al 2 DI A 5 ARFFR 4 R o
MUCSAC F1 MUC5B 33 B & B nl BEf2 i RMPP (95 1%
PR, JBO™ E I kK AE PB & A, MUCSAC Fl
MUCSB H /& /& RMPP Jf & PB 1Y f& BBl &, i B
MUCS5AC F1 MUC5B 42 RMPP & PB 4 ¥ 75 80k M
% ,MUCS5AC F1 MUC5B #JiEZ 5 RMPP Jf & PB Hyit
P, FENEIRTE R BRI R AE A T BUR
Yo RN RS TE BHZE, 7F RMPP ey & A4 B R
F NN MUCSAC F1 MUCSB (3 &8 77 4, S 380
TR ELT B BR I BE B, K 3 T W 4 )
PRWAE A AR, 52 M B RS S 2 B e T g
MUCSAC 1 MUCSB & W3 238 BE PTG Toll #3214 4
155 %, DE— A IS g M I R T A5, T
MEMENEIR , e ARl BC K, B e BH 28 < A

TR ABIE 5T M 56 R 4 B R, MUCSAC Al
MUCS5B 7KV 5 (R A | & Pt ] A B B[]  NEUT
CRP . PCT, IL-6, LDH £ IE A 3¢, ilF B§ MUCSAC Al
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