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Correlation between serum Sema7a,Activin A and airway remodeling in children with bronchial asthma
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[Abstract ] Objective To analyze correlations of serum semaphorin 7a (Sema7a) and Activin A with airway remodeling in children
with bronchial asthma. Methods From May 2022 to May 2024,118 children with asthma treated in our hospital were selected as
study group.According to severity of asthma,49 children with asthma were divided into mild asthma group,38 children with asthma
were divided into moderate asthma group and 31 children with asthma were divided into severe asthma group.Further,according to
whether the child presented with airway remodeling in pathological examination, 56 children with asthma who presented with
airway remodeling were divided into airway remodeling group and 62 children with asthma who didn’t present with airway
remodeling were divided into non-airway remodeling group.79 healthy children in the same period were selected as the control
group.The lung function and airway remodeling indexes of all children in the two groups were tested and recorded. Enzyme-linked
immunosorbent assay (ELISA) was applied to detect serum Sema7a and Activin A levels of all children.Pearson correlation analysis
was applied to analyze relationships of serum Sema7a and Activin A levels with clinical data of asthmatic children with airway
remodeling.Logistic regression was applied to analyze influencing factors of airway remodeling in children with asthma.Receiver

operating characteristic (ROC) curve was applied to evaluate efficacy of serum Sema7a and Activin A levels for diagnosing airway
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remodeling of the children with asthma. Results The serum levels of Sema7a and Activin A of the children in the study group were
significantly higher than those in the control group (t =15.648 and 17.357 respectively, both P<C0.05).And the serum levels of
Sema7a and Activin A of the children in the moderate or severe asthma groups were significantly higher than those in the mild
asthma group,also,the serum levels of Sema7a and Activin A of the children in the severe asthma were significantly higher than
those in the moderate asthma group (F=47.312 and 30.019 respectively,both P<C0.05).Compared with the non-airway remodeling
group ,asthmatic children in the airway remodeling group had significantly increased airway wall thickness to airway lumen diameter
ratio (T/D) ,airway wall area (WA) as a percentage of total airway area (WAY),serum Sema7a and Activin A levels, while in
lung function indexes, they had significantly decreased peak expiratory flow (PEF) and forced expiratory volume to forced vital
capacity ratio (FEV,/FVC) (1=6.955,4.142,8.722,7.327,3.609 and 5.041 respectively,all P<C0.05) .Pearson correlation analysis
showed that serum Sema7a level was positively correlated with serum Activin A level in asthmatic children in the airway
remodeling group (r=0.516,P<C0.05) ,the serum Sema7a level and the serum Activin A level were negatively correlated with PEF
and FEV,/FVC (r=—0.502,—0.469, —0.432 and — 0.540 respectively,all P<C0.05),and they were positively correlated with
T/D and WA % (r=0.488,0.354,0.421 and 0.378 respectively,all P<C0.05).Logistic regression analysis showed that PEF,FEV, /
FVC,T/D,WAY% ,Sema7a and Activin A were all influencing factors of airway remodeling in children with asthma (OR =0.667,
0.551,1.492,1.935,1.589 and 2.367 respectively,all P<{0.05).ROC analysis showed that areas under the curve (AUCs) of serum
Sema7a and Activin A levels for diagnosing occurrence of airway remodeling in children with asthma were 0.861 and 0. 833
respectively. The AUC of the combined diagnosis of the two indexes was 0.941,which was significantly higher than those of single
serum Sema7a and single serum Activin A alone (Z ompinationsemaza = 2.028 s P =10.043 3 Z combination-Activin A — 2.568, P =0.010). Conclusion
Serum Sema7a and Activin A levels greatly elevate in asthmatic children with airway remodeling,and they are correlated with lung
function and airway remodeling indexes. The combined detection of the two indexes has good diagnostic efficacy for airway
remodeling in children with asthma.
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Table 1 Comparison of general data and serum Sema7a and Activin

A levels of the children between the study group and the control group [n(%).x £ s ]

Il R 5 ek W (n=118) W HEAH (n=79) e P

HERNCB /4o 62(52.54) /56(47.46) 44(55.70)/35(44.30) 0.189 0.663
() 8.96+2.14 9.014+2.26 0.157 0.875
A (k) 24.3645.27 24.954-5.34 0.766 0.445
IR W W 2 () 11(9.32) 4(5.06) 1.220 0.269
e (D 15(12.7D 7(8.86) 0.707 0.400
Sema7a(ng/mL) 4.29+0.97 2.4340.51 15.648 <20.001
Activin A(ng/mL) 11.954-3.07 5.6841.14 17.357 <<0.001
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LRI 2 Fros, h R A g R LY Sema7a

A Activin A /K5 25 5 T2 4, 5 40 0 e i L
BEE TR EY (F=47.312.30.019,P<C0.05).
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®2 AEAEEREREEILLE SemaTa,
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Table 2 Comparison of serum Sema7a and Activin A levels

among children with different severity of asthma (x +=s)

21 51 1154 Sema7a(ng/mL) Activin A(ng/mL)
HEEH 49 3.3940.73 9.8242.25
A 38 4.4240.96° 12.3642.89*
EEH 31 5.6341.28%" 14.8143.52%
F — 47.312 30.019

P — <0.001 <0.001

T SR EHMIL . P<<0.05; 5 EHAMLL P P<0.05,
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Table 3 Comparison of clinical data and serum Sema7a and Activin A levels of the children

in the airway remodeling group and the non-airway remodeling group [n(%),x £s]

I AR A FEREHEIBAH (n=62) KEHEIBU (n=56) t/X? P

T/ 20 33(53.23)/29(46.77) 29(51.79)/27(48.21) 0.024 0.876
AR () 8.9242.18 9.00+2.13 0.201 0.841
A (kg) 24.51+4.25 24.19+4.33 0.405 0.686
R W Wi 52 () 5(8.06) 6(10.71) 0.244 0.621
i B (D 6(9.68) 9(16.07) 1.084 0.298
PEF(L/min) 77.184+13.75 68.39+12.59 3.609 <£0.001
FEV,/FVC(%) 79.39+11.84 69.06+10.25 5.041 <20.001
T/D 0.28+0.06 0.37+0.08 6.955 <<0.001
WAY% 59.32+8.35 66.59-+10.67 4.142 <<0.001
Sema7a(ng/mlL) 3.5640.77 5.1041.13 8.722 <<0.001
Activin A(ng/mL) 10.29+2.08 13.79+3.06 7.327 <20.001

SESEBAEMREILME Sema’a F1 Activin 2.367,P<C0.05),
AKFZBRSHHINE ﬂl_\ EEBRIRAIRR x4 FEEBHEWKBILMF Sema7a F Activin A

SRR 4 PR, SOE 88 2 2 AR
JLIM 3% Sema7a Fl Activin A /K F 52 E4H X% (r =
0.516,P<C0.05), —~# 45 PEF #l FEV,/FVC £ 11
A (r=—0.502, —0.469, —0.432, —0.540, P <
0.05),5 T/D 1 WA Y 2 IEAH K (r=0.488.,0.354,
0.421.,0.378,P<0.05)

Pearson

25 EEBILSEEENZWERER
I R ILES AR EEB(E=0,2=1)
W A8 &, L PEF. FEV,/FVC., T/D. WA%.

Sema7a Fl Activin A & B 28 ig #8477 Logistic [0l 5 43
Mr, &5 B 40 % 5 Bf s, PEF, FEV,/FVC, T/D,
WA Y% . Sema7a il Activin A B Wi B LS8 %
B 52 [H E (OR =0.667,0.551,1.492,1.935,1.589 .

57

KEZEBRSEMMBEMSESTBIEIRNXER
Table 4 Relationships between serum Sema7a level and
Activin A level and between serum levels of Sema7a and
Activin A, and lung function and airway remodeling indexes

in the asthmatic children in the airway remodeling group

Sema7a Activin A
SR
r P r P

PEF —0.502 <<0.001 —0.469 <20.001
FEV,/FVC —0.432 0.001 —0.540 <0.001
T/D 0.488 <20.001 0.354 0.007
WA 0.421 0.001 0.378 0.004
Sema7a - - 0.516 <<0.001
Activin A 0.516 <0.001 - —
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Table 5 Factors affecting airway remodeling of the children with asthma
S Il ) % % i 5 22 Wald 22 P OR 95%CI
PEF —0.405 0.191 4.495 0.034 0.667 0.459~0.970
FEV,/FVC —0.596 0.264 5.097 0.024 0.551 0.328~0.924
T/D 0.400 0.197 4.125 0.042 1.492 1.014~2.195
WAY% 0.660 0.319 4.282 0.039 1.935 1.035~3.616
Sema7a 0.463 0.156 8.813 0.003 1.589 1.170~2.157
Activin A 0.862 0.306 7.929 0.005 2.367 1.299~4.312
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Table 6 Diagnostic efficacy of serum Sema7a and Activin A levels for airway remodeling of the children with asthma
5 it AUC 954 CI 7 1 U () HE SO0 Youden f5 %
Sema7a 0.861 0.794~0.929 4.43ng/mL 85.7 74.2 0.599
Activin A 0.833 0.761~0.905 ll.Slng/mL 83.9 72.6 0.565
—HBES 0.941 0.902~0.979 — 78.6 96.8 0.754
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Fig.l ROC curves of serum Sema7a and Activin A levels for 3.0 TEGEHEIEEJLMNE Semala KERES

diagnosing airway remodeling of the children with asthma
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