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Abstract: Objective To analyze the relationship between serum annexin A1 (ANXAI1) and claudin 18
(CLDNI18) with the clinical stage, severity in the acute stage and airway inflammation in children patients
with bronchial asthma (BA). Methods A total of 240 children patients with acute stage of BA (acute stage
group) and 80 children patients with remission stage of BA (remission stage group) admitted and treated in
this hospital from January 2023 to December 2024 were selected as the research subjects. The children patients
with acute phase of BA were divided into the mild acute BA group (96 cases),moderate acute BA group (84
cases) and severe acute BA group (60 cases) based on the disease severity. The other 80 healthy children who
underwent physical examinations in this hospital during the same period were selected as the control group.
The serum ANXA1 and CLDNI18 levels, eosinophil count in peripheral blood,lung function indicators [ peak
expiratory flow (PEF) and forced expiratory volume in one second as a percentage of predicted value (FEV, %
pred) J,and fractional exhaled nitric oxide (FeNO) levels were compared among the groups. Pearson or
Spearman correlation analysis was used to conduct the correlation analysis. The multivariate Logistic regres-
sion was used to analyze the associated factors of BA stages,and the ordered multinomial Logistic regression
was used to analyze the associated factors of the severity in the children patients with acute BA. The receiver
operating characteristic (ROC) curves were drawn to analyze the value of serum ANXAT1 and CLDNI18 in jud-
ging the acute stage and severe acute stage of BA. Results The serum ANXA1 and CLDNI18 levels in the a-
cute phase group were higher than those in the control group and remission phase group (P<C0. 017) ,and the
serum ANXA1 and CLDNI18 levels in the remission phase group were higher than those in the control group
(P<C0.017). The PEF and FEV, %pred in the acute phase group were lower than those in the control group
and remission phase group (P <C0.017),and the eosinophil count and FeNO level were higher than those in
the control group and remission phase group (P <C0. 017);the PEF and FEV, % pred in the remission phase
group were lower than those in the control group (P<C0.017) ,and the eosinophil count and FeNO level were
higher than those in the control group (P<C0.017). The PEF and FEV, % pred in the severe acute stage BA
group were lower than those in the mild acute stage BA group and the moderate acute stage BA group (P <<
0.017) ,and the eosinophil count,FeNO levels and serum ANXAT and CLDN18 levels were higher than those
in the mild acute stage BA group and moderate acute stage BA group (P<C0.017) ;the PEF and FEV, %pred
in the moderate acute stage BA group were lower than those in the mild acute stage BA group (P<C0.017),
and the eosinophil count,FeNO levels,and serum ANXA1 and CLDNI18 levels were higher than those in the
mild acute stage BA group (P<C0.017). The serum ANXATI level in children patients with acute stage BA was
positively correlated with the severity degree of the disease,eosinophil count and FeNO level (r,/r=0.774,
0.513,0.651;all P<C0.001),and negatively correlated with PEF and FEV, %pred (r =—0.570,—0. 724 ; both
P<C0.001) ;the serum CLDN18 level was positively correlated with the severity degree of the disease,eosino-
phil count and FeNO level (r,/r=0.784,0.456,0.582;all P<C0.001),and negatively correlated with PEF and
FEV, %pred (r=—0.567,—0.696;both P<C0.001). The severity degree of the disease was negatively corre-
lated with PEF and FEV, %pred (+,=—0.708,—0. 757;both P<C0. 001) ,and positively correlated with EOS
count and FeNO level (r,=0.668,0. 737;both P <C0. 001). The increased PEF and increased FEV, % pred
were both correlated with reduced likelihood of BA being in the acute stage (P <C0. 05),while the increased
EOS count,increased FeNO level,increased serum ANXATL level and increased serum CLLDN18 level were all
correlated with reduced likelihood of BA being in the acute stage (P<C0. 05). The increased PEF and increased
FEV, %pred were both correlated with reduced likelihood of disease aggravation in children patients with a-
cute stage of BA (P<C0. 05), while the increased EOS count,increased FeNO level,increased serum ANXA]1
level and increased serum CLDN18 level were all correlated with increased likelihood of disease aggravation in
children patients with acute stage of BA (P<C0. 05). The areas under the curves (AUCs) of serum ANXAIL,
CLDNI18 alone and their combination for judging the acute stage in BA were 0. 798,0. 813 and 0. 887, respec-
tively. The AUC of the 2-item combination judgment was greater than that of serum ANXA]1 and CLDN18 a-
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lone (Z=3.817,3.718;both P<C0.001). The AUCs of serum ANXA1,CLDNI18 alone and their combination
judgment for the acute stage in severe BA were 0. 783,0. 796,and 0. 897, respectively. The AUC of the 2-item

combination judgment was greater than that of serum ANXAI and CLDNI18 alone (Z=14. 541, 3. 824; both
P<C0.001). Conclusion The serum ANXA1 and CLDN18 levels are increased in children patients with acute
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stage of BA. These two indicators are related to the severity degree of the disease,aggravation of airway in-

flammation and lung function reduction in children patients with acute stage of BA. Moreover,the value of the

2-item combination for judging BA in the acute stage and the acute stage of severe BA is relatively high.
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EOS 314k 0. 320 0.110 8.470 0.004 1.377(1.108~1.712)
FeNO 0.028 0. 009 9. 680 0.002 1.028(1.011~1. 045)
ANXA1L 0.185  0.065 13.000 <Z0.001 1.203(1.090~1.330)
CLDNIS 0.142  0.056  12.800 <Z0.001 1.153(1.062~1.252)
HHOR —4.210 1020 17.020 <C0.001 -
MR 2

ANXA1L 0.153  0.024  39.553 <C0.001 1.166(1.111~1.223)
CLDNI8 0.189  0.026  51.852 <C0.001 1.209(1. 148~1.273)
HHO —12.588 1,723 53.388 <0.001 —

AR 1 R AR BT 2 2L LT ANXALLCLDN18
R AR, T 05 219 ROC 2R 4087 s — 3R o8k,

2.6 HF£4r% Logistic [IH40#r BA 20k 8 L%
R EARE R A E LI BA 2 LE 5 ™ &
TR (g =1,h =2, 8 ¥ =23) N K4 &, PEF,
FEV, %pred . EOS it%{ . FeNO,ANXA1,CLDNI18 &
A AR i (PR AR SR A 3T A )7 £ 45 2% Logistic
A58, 45 AR 2 E M5 55 (O 2 Kk H -+
P)<5) AT K@ ot (P>>0.05), 45 B~ ,PEF
Tt JFEV, Ypred F+ ¥ 5 BA S0tk 1 B OLJE 5
14 A RE PR AR AH G (P <<0. 05) . EOS 3t 5 . Fe-
NO AKFEF & il ANXAL AKFEF+ 5 i3 CLDN18
KT TR Y95 BA S0t LS 15 0 = 9 T BE M v
TR G (P <C0. 05) . R IFEAl It ANXA1,CLDNIS
B SR Y DA RRE (TR 22 ROC B i) . 5
TP AL A ANXAL, CLDNI18 [ faj b A5 0, 2% 5L i
/N ANXAL,CLDNI18 {5 5 & BA 2 A X (P <<
0.05), WFEs6,

x6 BF &5 % Logistic BElJ34>#7 BA 24 HEIL
RIETEEENXBRER
S B SE  WaldX* P OR(95%CD
[
WA 1 42,573 11.430  13.873  <C0.001 —
RO 2 57.587  13.547  18.069  <C0.001 —
PEF —0.35%0 0127  7.623 0.006 0. 705(0. 550~0. 904)
FEV, %pred —0.092  0.036 6.475 0.011 0. 912(0. 850~0. 979)
EOS 14k 1,453 0.498  8.49 0.004 4. 276(1. 610~11. 359)
FeNO 0.517 0119 18,761  <C0.001 1.677(1.327~2.117)
ANXAL 0,432 0104  17.265  <<0.001 1.540(1. 256~1.887)
CLDNI8 0.711 0.195  13.361  <C0.001 2.036(1. 391~2. 983)
TR 2
HHOI 1 45,670 5.042 82,050  <<0.001 —
W 2 51. 061 5.515 85712 <<0.001 —
ANXAL 0.411 0.064  41.020  <<0.001 1.508(1.330~1.711
CLDNI8 0.674 0,094  51.518  <C0.001 1.962(1.632~2.358)

B 1 R AR A 2 A I ANXAL,CLDNIS (1
AT, TR 2219 ROC M4 4047 ; — Fm o .

2.7 i ANXAL.CLDNI18 #IWr BA &b T 2 ¥ 1%
M UL BA BILABI(E =0, 2 =1 iRE
A5, DL ANXAL,CLDNI18 Hph K B4 Sk #6 16 7
L2 ROC #h4k. K4 FT 1 Logistic 8l 5 43 # 45
W Wy 2 Tk A A W B A, Logit (P) =
—12.588+0. 153X anxar +0. 189X cronis » 45 B 7
M7 ANXA1L,CLDNI18 Hujl J2 ¢ 4 ¥ B BA 4 T &
PERI Y AUC 435914 0. 798.0. 813.0. 887, 2 Wk 4 H
Wiy AUC KT Il i ANXAL, CLDN18 8t 1 Wy
(Z=3.817.3.718, P<C0.001), W% 7 MK 2,

*®7 mi#EF ANXA1,CLDNI18 #I#7 BA & F 2 14 HI 89 3 ke
Eist N AUC AUC B 95%CI P oA B T (E RYED FRED ABER
ANXAL1 0.798 0.750~0. 841 <<0. 001 0.61 ng/mL 67.92 77.50 0. 4542
CLDN18 0.813 0.766~0. 854 <<0. 001 29.55 ng/mL 87.92 61.25 0.4917
2 WA 0. 887 0.847~0.919 <20. 001 — 82.50 80. 00 0.6250

T .2 TS B Logistic [8] I 45 89 A4 S04 HE R s — 28 BB .

2.8 IME ANXA1.CLDNI1S8 HWr & B BA &M
M UL BA 2MEMEILm M ERE R b=
0, =1 MREAE, LI ANXAL,CLDNI1S8 #
M KBRS A IR AR L 251 ROC #i 2k, RIS AT Lo-
gistic M4 HT 45 5 A 2 2 TR G I HI TR L . Logit

(P)= 51.061+0. 411X yyxar 0. 674X copnis o MMLTE
ANXAT1,CLDNI18 Hujh J 1 & F W7 8 B BA 201 1
B AUC 435K 0. 783.0. 796 .0. 897 . 2 I 1K 4 I W (1)
AUC KT I 7E ANXAL.CLDNI18 8l ) W iy AUC
(Z=4.541.3.824,¥ P<C0.001), W3 8 A 3,

E mEF ANXA1,CLDNI18 #| B EE BA 2R 8
i AUC AUC B 95%CI P T R T E RIPE D FREOH ZBIER
ANXA1 0.783 0.725~0. 833 <<0. 001 0.69 ng/mL 85. 00 57.22 0.422
CLDN18 0.796 0.739~0. 845 <<0. 001 33.70 ng/mL 91.67 53.33 0. 450
2 eSS 0. 897 0.851~0.932 <20. 001 — 83.33 85.56 0. 689

TE 2 UG X Logistic [T 45871 ) #6145 M3 F ; — K78 TTHUR
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e &, MO 2 BE BA B & B K BT . PEF M
FEV, Ypred J& BA L 2 il D T 45 450 .
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VB 90 40 i A BA S8 0 0HE P ECEE W) I 19 Jm , Ag iE
1o R FCURE N 25 ) 418 2 AT AROE L ST S E RE TR R
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A, BA 2 4] PEF.FEV, % pred 1§ T 5 ¥
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BA 20 BOLAE 1 in 3 0 T B8 MR A ¢ . X B
BA 2RI 8L Dy B8 F A0 RN ASCOE R 0T N 8, 5 1 g
bk & VR I PR B AE AR A

ANXAT J2& i 41  EOS . B W40 i 45 2 1k 1Y
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Sl T fED . e /N B e Bk T Al 4 B o, B A
ANXAL A 8 2 8 20 P e 48 A ) i 368 F0 <0 18 A A
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2R BA 2P W4, ANXAL 7K F 5 538 48 58 Jin 3 fi
il T RERE IR AR 56 . X AT RE 5 1 7 ANXAL K F Tt
SEBLRXT BA A 0E RN A 3 AR AR HLE A K.
ANXATL VBN HA B 5 A5 835 1F 10 & A . 6
it 256 FPR2 S0 50 58 40 M i 6 | 3R 45 Fn R 7
B, B0 280 R Y . BA LA IE R ORE KR
LW £ ANXAL SR 30 18 48 5 2
PRI I ANXAT 7K P s R B BA S8 JLATE RIE R
O 7 T S O 15 R o R ) A A
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BA KA KB R EEJFEF . CLDNI18 & b 541
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1 BA /NI ZHZUP AR R 3k, 5 W 1 R 451 4 1 5 A
MY, SWEERUS 4% 13, BA & A3 |-
CLDN18 %35 F . fifx CLDN18 Al &8/ A -
Rt E . AWFSE KB, HIE BA 24 m
# CLDNI18 /K T4 % BA 24 1 E BA &
P, P BA 204 1% CLDN18 /K- T 4%
FE BA 2V W4, 75 CLDN18 /K 54008 4 4F hn &
FUR D BERFEAR A 3¢ . AT REJR A i CLDN18 &< i I
i T3 I 11 B AL R 1 7 2 R AN R) 5 O LB
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B 5 BB S M, S BA AR B ILR S N E K
1 48 AE I 7R T E AR . ARBFSE ROC 2k 4y
Braf R s, i ANXAL,CLDN18 il Jz 2 Wik &
FIWr BA 4b T 28 AUC 40 %14 0.798.,0.813,
0. 887, F W H & BA 2R AUC 43 514 0. 783,
0.796.0.897,2 Wik & #IWr BA &b T 2 M W] X &
BA 2 AUC ¥ K Tl ANXAL,CLDNI18
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