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Changes in serum CXCLS8 and CCSP levels in children with bronchial asthma complicated by mycoplasma
pneumoniae infection and the relationship with serum inflammatory factors and lung function
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[Abstract ] Objective To investigate the changes in serum levels of CXC chemokine ligand 8 (CXCL8) and Clara cell secretory
protein (CCSP) in children with bronchial asthma complicated by Mycoplasma pneumoniae infection and their relationship with
serum inflammatory factors and lung function. Methods A total of 80 children with bronchial asthma complicated by Mycoplasma
pneumoniae infection admitted to Yichang Children’s Hospital from November 2021 to August 2023 were included as the
pneumonia group. Additionally, 58 children with Mycoplasma pneumoniae-induced asthma were included as the simple asthma
group.and 52 healthy volunteers undergoing physical examination during the same period were selected as the control group.Serum
CXCLS8 and CCSP levels were measured using enzyme-linked immunosorbent assay (ELISA).General clinical data were collected,
and lung function indices and inflammatory factor levels were evaluated. Pearson correlation analysis was used to assess the

relationship between serum CXCL8 and CCSP levels with inflammatory factors and lung function indices. Receiver operating
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characteristic (ROC) curves were drawn to evaluate the diagnostic value of serum CXCL8 and CCSP for bronchial asthma
complicated by Mycoplasma pneumoniae infection. Results Compared with the control group,serum CXCLS levels were higher and
CCSP levels were lower in both the simple asthma group and the pneumonia group (F =545.035 and 584.178, respectively, P <C
0.05).Moreover,compared with the simple asthma group, the pneumonia group had higher CXCLS8 levels and lower CCSP levels
(+=27.950 and 19.075, respectively, P <{0.05).Inflammatory factor levels in the pneumonia group were significantly higher than
those in the simple asthma group (¢ ranged from 7.945 to 14.701, P <C0.05).Significant differences in lung function indices were
observed between different age groups in the pneumonia and simple asthma groups (¢ ranged from 2.915 to 16.967, P <Z0.05).
CXCLS levels were positively correlated with inflammatory factors.airway viscous resistance at 5Hz and 20Hz (R5,R20),airway
elastic resistance at 5Hz (X5) ,resonance frequency,and respiratory rate (RR) (r ranged from 0.403 to 0.468, P <C0.05).CXCLS8
levels were negatively correlated with tidal volume per kilogram body weight (VT/kg) ., time to peak tidal expiratory flow as a
percentage of total expiratory time (TPTEF/TE) ,volume to peak expiratory flow as a percentage of exhaled volume (VPEF/VE),
forced expiratory volume in 1 second (FEV1) ,FEV1/forced vital capacity (FVC) ,and peak expiratory flow (PEF) (r ranged from
—0.527 to —0.402,P<C0.05).CCSP levels were negatively correlated with inflammatory factors.R5,R20,X5,resonance frequency,
and RR (r ranged from —0.487 to —0.401, P <(0.05) and positively correlated with FEV1,FEV1/FVC,PEF,VT/kg, TPTEF/
TE,and VPEF/VE (r ranged from 0.406 to 0.516,P<C0.05).The area under the curve (AUC) for serum CXCL8,CCSP,and their
combined diagnosis of bronchial asthma complicated by Mycoplasma pneumoniae infection was 0.826,0.818,and 0.909, respectively.
The combined diagnosis was significantly better than CXCL8 (Z =2.515.P =0.012) or CCSP (Z =2.889, P =0.004) alone.
Conclusion In children with bronchial asthma complicated by Mycoplasma pneumoniae infection,serum CXCLS levels are elevated,
and CCSP levels are reduced.Both are correlated with inflammatory factors and lung function indices. The combination of CXCL8
and CCSP has good predictive value for bronchial asthma complicated by Mycoplasma pneumoniae infection.

[Key words ] bronchial asthma; Mycoplasma pneumoniae infection; CXC chemokine ligand 8; Clara cell secreted protein;

inflammatory factor;lung function;child
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LWL AY R AR A A CREE A
(C-reactive protein, CRP) & | & (925 . E023-1-1;
TRYIT 40 35 2B ) B A R 7D s A E-13 (Inter-
leukin-13,1L-13) . F1 41 -6 (Interleukin-6, 1L-6) | fif
I8 YR B8 I F-o (tumor necrosis factor-a, TNF-a) .
ELISA £ 3 #) & (1845 . FLD711053 ,FLD711391,
FLD711045 ; K BUESREA Y RHLA IR A FD .
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FiA BE T AR B HEAT 25 18 I R i, 3
SmlL, i e A B TR R Y R AT R M, R SO Bl
LI 50001/ min &0 10min. Y4 5 . R A ELISA
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JiE A7 (CRP .\ 1L-13 . 1L-6 , TNF-a) 7K F-,
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Jiti D e A A5, i SR B 48 T MR R (tidal volume
per kilogram of body weight, VT /kg) . ik W& i 7] [t

(ratio of time to peak tidal expiratory flow to total

expiratory time, TPTEF/TE) , ik I§ %5 1 [t (ratio of
volume at peak tidal expiratory flow to expiratory
tidal volume, VPEF/VE) DA J& ' Iz 4 #% (respiratory
rate,RR) ;3~4 % [ JL >k H aster Screen Jik 1 7 3
T REAX, 76 F AR WP LT L 10 S5 45 0L 4R b, 0 o A0
b 5~ 35Hz, M 5E 48 AR A« 3 4R AR ik b A 3 Oy
5Hz,20Hz W TIE K PEBL 77 Rs Ry » 5SHz I /9 U 1E
SPERE ) X5 5=5 & B LI ) RE A R P AR T L g
AEFELE 1 B R4 B (forced expiratory
volume in one second. FEV,) % 1 # H Jj FER %
L/ 1 i 3% & (forced expiratory volume in one
second/forced vital capacity, FEV1/FVC) . & K It
SR & (peak expiratory flow,PEF),

1.4 it ZE 5

K JH SPSS 25.00 i 47 #ds 48 i 43 1 5 Bk
SRR E R B bR UE 22 (x £ 5) KoK,
SYL R A OF RS, dE— 2 W R
SNK-q K%, W 21 8] tb 3R ¢ K38, THEC5E kLR
BIECCE 20 O [n(20) ]3RSR X ke 5, 43 52 34
H TAEHFE (receiver operating characteristic, ROC)
2k 3 B I3 CXCL8, CCSP % 32 <% i & i L&
I it 38 7 JELAA R 1) 12 W 8, SR JH Pearson 125 43 #t
AL WE CXCL8,CCSP 5 & AE K 1 L) K fifi 2y g 45
FREGHIEE . P<C0.05 A2 R HA G245 L,

28R

2.1 ZHEFMF CXCLS,CCSP 7k F L&

L5 % EZH A LY o B0 2 W 2 RN G OF il R 4 AR
I ¥E CXCL8 7K1 i 3 It i . CCSP /K- i & BEAIR (F
M 545.035.584.178, P <C0.05) , H. 5 8 4l 2 i 21
AL A Il 48 4 28 35 1 7% CXCL8 /K- & & 7t i
CCSP 7K i F AR (¢ {4 27.950,19.075, P<C0.05) ,
mEk 1R,

K1 ZSHEEIMBF CXCLS.CCSP K FELEE (X +5)

Table 1 Comparison of serum CXCL8 and CCSP levels in three groups of patients (x &)

R X B4 (n=752) B I 2 (n=158) A H Il % 41 (n=80) F P
CXCL8(pg/mlL) 10.24+2.54 17.26+£2.87" 27.544+3.38" % 545.035 <0.001
(‘,(‘,SP(;Lg/L) 13.254+1.45 9.3240.98" 6.8940.73" 7 584.178 <20.001

5 XYL L, *P<<0.05, 5 S ali g g 41 A H L 7P <<0.05,
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2.2 AFMRAMBAGERARIL—RERILE 2.3 B FFA 5 40 Fn B8 4 0% I 2H R JL B I B 4E 3%
B G i 2 2 0 I 4 2L B 3 AR I LR L B 1T b %
R 2 G T 25 5 (P >0.05)  {H W41 i % B I 5 241 P2 Wi 2L AN [ A i B AL i
4 %6 5iE B F (CRP.1L-13 . 1L-6 . TNF-o) 7k - 2 [ii] FL D trZz M EZ SR W EAEEIT ¥R X G ENT
FRE 2 R (AT 7,945 ~14.701 ZJi], P < 2.915~16.967 Z[A], P<C0.05) , 4l 3.4.5 /R,

0.05),U05% 2 Fras .
F2 AFFRAMPaGEBAERIL—BERSH (%) . x+s]

Table 2 Analysis ofthe general data of children in the pneumonia group and simple asthma group [n(%),x £ s ]

LD B4 I 2 (n=58) B IFHl R 41 (n=80) /X2 P
AER 1.267 0.260
=54 31(46.97) 35(53.03)
<5 % 27(37.50) 45(62.50)
P ] 0.055 0.814
% 28(43.08) 37(56.92)
x© 30(41.10) 43(58.90)
B i (em) 94.36410.21 95.4810.14 0.639 0.524
1A E (k) 21.35+2.31 22.0542.37 1.731 0.086
CRP(mg/L) 25.34+2.76 31.55+3.49 11.238 <£0.001
1L-13(pg/mL) 8.324:0.98 11.5741.61 13.642 <<0.001
1L-6(pg/mL) 26.3442.78 30.5143.22 7.945 <<0.001
TNF-a(pg/L) 23.67+2.52 31.6843.55 14.701 <<0.001

x3 AFMRAMBMEKRARIL>S SHNEHEXIERER(x L)
Table 3 Comparison of lung function related indicators in children aged =5 years between

the pneumonia group and the simple asthma group (x £ )

28 51 Bil%L S B[R] () % S HA] () FEV, (L) FEV,/FVC(%) PEF(L/s)
B 25 7 i 201 31 0.8340.10 1.1340.12 1.8940.23 71.65+7.28 1.9440.20
CEiRlE¥l 35 0.5640.07 1.01+0.11 1.07+0.16 57.96+6.01 1.80+0.19
¢ — 12.851 4.238 16.967 8.365 2.915
P — <0.001 <<0.001 <0.001 <<0.001 0.005

K4 AHMRAMPBLGEKBAEI 3~4 SIBEHEXBRIEE (£
Table 4 Comparison of lung functionrelated indicators in children aged 3-4 years between

the pneumonia group and the simple asthma group (x £s)

215 1511 %% Rs R2o X5 LRI FE (Hz)
Ll 12 Ty 2 15 0.98+0.11 0.7140.09 —0.4140.06 18.1542.01
G Il g 4 25 1.1340.12 0.8340.10 —0.47£0.05 21.13+2.35
t — 3.945 3.810 3.408 4.090
P — <20.001 <20.001 0.002 <0.001
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Table 5 Comparison of lung function related indicators in children aged<<3 years between
the pneumonia group and the simple asthma group (x £ )

21 51 141 %% VT/kg(mL/kg) TPTEF/TE(%) VPEF/VE(%) RROX /min)

B 0 Wiy 21 12 6.32+0.73 38.2143.96 40.36+4.12 36.3343.82

B il % 41 20 5.5140.61 34.08+3.57 34,8843.60 42.02£4.26

t — 3.379 3.042 3.950 3.797

P — 0.002 0.005 <20.001 0.001

2.4 Mi#F CXCLS8,CCSP 5 # i F F LA K At Th e

E=goN: Oz

2t Pearson 4T85 R W78 , CXCLS 5 R 4E
F(CRP,IL-13.1L-6 \ TNF-o) , A K fili T BE$5 b (R .
Ry (X5 PR RR) ) 5 E A G G fHA T 0.403~

Table 6

#£ 6 IMiE CXCL8.CCSP 5XERFUR
FhThgE 5 AR A1 KM

inflammatory factors and lung function indices

Correlation of serum CXCL8,CCSP with

0.468 Z[], P<<0.05) , 5fiti vy ae 45 4% (FEV, .FEV,/ CXCL8 CCsp
Eisg i
FVC.PEF, VT/kg, TPTEF/TE, VPEF/VE) # & 3 r P r P
MAHL (r fHAF —0.527 ~ —0.402 2 [a], P < CRP 0.451 <0.001 —0.435  <0.001
0.001) ; CCSP 5 % 4% K -7 (CRP.IL.-13.1L.-6 , TNF-) » 1L-13 0.468 <0.001 —0.441  <0.001
fli D RE 48 b1 (R \ Ry X IR  RR) 5 1A ¢ 1.6 0.464 <0.001 —0.461  <00.001
(r {4 F —0.487~—0.401 Z[a], P <<0.05) , 55 i TNF-« 0.437 <<0.001 —0.487  <0.001
I i 48 tx (FEV,, FEV,/FVC, PEF, VT/kg. FEV, —0.527 <0.001 0.516  <0.001
TPTEF/TE, VPEF/VE) # & IE 41 ¢ (- fH A T FEV,/FVC  —0.421 <0.001 0.433  <0.001
0.406~0.516 Z [}, P<<0.05) , 413 6 fi7s . PEF —0.402 <0.001 0.403  <C0.001
== bty e S E R A PR3
2.5 MiF CXCLS COSP 3 2 SE S & FF i 5¢ R; 0.417 <0.001 —0.418  <C0.001
T EE BRI EH N ES
Roo 0.415 <0.001 —0.414  <0.001
DL AW R B A I IR S A R e
X; 0.415 <0.001 —0.416  <C0.001
UE=1.%=0) HHEA &, LLIFH CXCL8,CCSP K
§ . R BA R 0.411 <<0.001 —0.409 <<0.001
A A, 25 il ROC f#h 28, 25 5 %, il 7 CXCLS,
X A A e e f e s A » VT/kg —0.408 <0.001 0.409  <<0.001
CCSP U Je Wi 3 B A 12 W 33058 SO & FF il 48 3 )R
, TPTEF/TE ~ —0.405 <0.001 0.406  <<0.001
AR YL 1) ph 26 K 1 2 Carea under the curve, AUC)
\ R e g —0. <. A1 <.
Sl 0.826. 0. 818. 0. 909, BE 4 2 W 5 % i T VPEF/VE 0.410 0.001 0.413 0.001
CXCL8(Z =2.515.P =0.012) .CCSP (Z = 2.889. KR 0408 om0 modor =000
F7 miE CXCLS.CCSP M EXRESHMEHFMAIFEEHELNISHMED T
Table 7 Analysis of the diagnostic value of serum CXCL8 and CCSP in bronchial asthma
combined with Mycoplasma pneumoniae infection
F&br AUC R YD RSB VD) T {E EAREE R 95%CI
CXCLS8 0.826 85.00 74.14 22.16pg/mL 0.591 0.752~0.885
CCSP 0.818 87.50 72.41 7.97pg/L 0.599 0.743~0.878
e 0.909 83.75 84.48 - 0.682 0.849~0.952

29



TEZE A M ik hetp: //mchchina. xjtu. edu. cn

1.0

0.8

RIBE

0.4
2R IR
— CXCL8

—CCSP
0.2 N
— BEL
/
00 v 1 1 1 1 J
0.0 0.2 0.4 0.6 0.8 1.0

1—HF 57
Mm% CXCL8.CCSP 2 i TS ES M & H
fifi 5 ST R AR B ) ROC # 2%
ROC curves of serum CXCL8 and CCSP for

B 1

Fig.1
the diagnosis of bronchial asthma combined with

Mycoplasma pneumoniae infection

3T

SR W s LB A AL R A e I W S R 2
—, RIS P I S R AT A A B2 RO RRAED T
A 3 BT T e AN T A . 0 M ) R 2 R T A2 Ik
ey BH BT SRR R Y, IR R
Jili 98 S JELAAR B e T BB 5 0 M i EE L R AE K DA
RERAEWBEHE . B F S A8 A A I
il 9 S D A SRR e A 56 1 I T A AR X T I R R T
Bi IR HAERE X,

I ERERMAHMAIFEHEELEILLE
REETF T RE T 47

AT W L A O Il 9% 2 HR T R E R T
(CRP,IL-13.1L-6 .\ TNF-) /K V- . TF 55, 16 AR
SRR 2 J5 23 O LR £ Bl R A 41 0 A S RE
T ST R A0 M PR AR B O R
E— LAk . CRP ZKF T8 A0S #hA R 40, 98 1
I8 N 5 A2 FE K7 20 6 R 0 200 X 4 R L L R SR
MBI WEAE RS L TL-6 . TL-13 0] 200 48 A S Y
G SN » TNF-a fi 25 T8 B 3% G080K ) 7 408 I N 5 5
S UGN M L 0T DA R A AR T, R B AR il
9o SRR, 2 g LML 23 7= A K R E A
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SR A 20 CXCLS 1% 48 s, CXCLS
2 R R A B 1 — P G I R R E TR T, B K
Jigga ik ), CXCL8 AT i i Hh b 200 i [7] 48 i X
SR R B v PR 2 M AT o R i — A T fif
HENE SN Ak 5 DT 5 S50V I 2H 2B 407 R R
1o 22 D B Xt 2 i AN SR L K R R R R T
20 S BT W G 27 4 Ak F R ) fiE R M. Rk
CXCLS8 7 ™ 5 1 Wi ) < 38 R AE Hh 2L A 5 28 1Y) O
BRI . ARBFIE SR WoR . ARl R 41 3 M
i CXCLS8 /K- . & T+ . ROC ik 45 51 B om . i i
CXCLS8 2 Wr 3 <% A M & I Il R 3 I 44 8 4 1)
AUC 4 0.826 , 3= W] 32 <48 1 Wiy J8 LR e il 48 =2 i
)5, CXCLS Z i M E WAl . 2 5 R e & 4
WM., CXCL8 5 RAE K 73 5 E A, 5l v) g
Te bR HAT 3 A G M, I CXCLS 7E 4 4iE 34 5%
Hh A S R L 2 2R AR S B E S AL L —
A3 SOV S A 2N 7 Il D) RE R R
3.3CCSPEXSEMmAHMA T REBRLR
LK FETURES M ERAERF . IR X RO
CCSP iy il I Jz 41 ff v i) B R 4t i A dE 27 &
B 240 3 0 o T A P I AL TR B 8 Y R ORI R
PRI F 2 CCSP A TE il 21 20 Hp oK & A7 7E , %t
SUME R WEE SR 2R A IR B A 2 W R TS 0
CCSP AJ LUAE Sy Z2 Tl it 35 95 9 19 085 76 A= W s s
FETIRE I, CCSP T 9 UE B 78 2 Fh 4l i b HLA HT 4 A0
PLAEALMERYY . AR R BoR, & 0l & 4 8 3%
Mg CCSP 7K F & Z RE AR ROC 1l 4 25 1 s, 1
5 CCSP 12 Wi 3¢ U488 Wi & I il 48 32 5 R gk g 11y
AUC 4 0.818, 38 ,CCSP EATHL R AL L e i T
CCSP J:BHA T45 11 5 e ik pl2-q13 B, i BE A7
FE 22 AN 1o FR 9 0 I8 45 56 DR, DTG 9 4 AR E IV .
CCSP 5 RAE K 735 5 fAH ¢, 55 il ) BB 48 b5 29 2 A
5925 M S L I CCSP A fig HL A 4 ) 2 28 40 it [H 7
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