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Abstract: Objective To explore the relationship between serum levels of eosinophil chemotactic protein
(Eotaxin, CCL11), TNF-a, interleukin 17 (IL-17), and prognosis in children with bronchial asthma. Methods A
total of 113 children with bronchial asthma treated in the Department of Pediatrics at Jiangsu University Affiliated
Hospital from August 2020 to August 2022 were selected as the observation group, and 50 healthy children
undergoing physical examination were selected as the control group. According to the Childhood Asthma Control
Test (C-ACT) scores, the children in observation group were divided into the group with poor prognosis 30 cases (C-
ACT < 20 points) and the group with good prognosis 83 cases (C-ACT = 20 points). Serum levels of CCL11, TNF-a,
and IL-17 were compared between observation group and control group, as well as the group with good prognosis
and the group with poor prognosis. The relationship between serum levels of CCL11, TNF-a, and IL-17 and the C-
ACT scores were analyzed using Spearman's method. A multivariate logistic regression model was used to analyze
the risk factors for poor prognosis in children with bronchial asthma. Receiver Operating Characteristic (ROC)
curves were drawn to evaluate the predictive efficacy of serum CCL11, TNF-a, and IL-17 levels on the prognosis of
children with bronchial asthma. Results In the observation group, the levels of serum CCL11, TNF-q, and IL-17 in
children were higher than in the control group (P < 0.05); in the group with good prognosis, the levels of serum
CCL11, TNF-a, and IL-17 were lower than in the group with poor prognosis (P < 0.05). Spearman correlation
analysis showed that the levels of serum CCL11, TNF- 0, and IL-17 in children with bronchial asthma were
negatively correlated with the C-ACT score (P < 0.05). Multivariate general Logistic regression analysis results
showed: high serum levels of CCL11 [OAR = 17.711 (95% CI: 1.882, 166.646)], TNF-a [OAR = 13.998 (95% CI:
1.305, 150.111)], and IL-17 [OAR = 36.576 (95% CI: 1.264, 1 058.187)] were risk factors for poor prognosis in
children with bronchial asthma (P < 0.05). For the CCL11 level, with a cutoff value of 4.23 pg/mL, the sensitivity for
predicting poor prognosis in children with bronchial asthma was 93.3% (95% CI: 0.768, 0.983), and the specificity
was 90.4% (95% CI: 0.819, 0.957). For the TNF-a level, with a cutoff value of 0.99 pg/L, the sensitivity was 90.0%
(95% CI: 0.735, 0.979), and the specificity was 84.3% (95% CI: 0.747, 0.914). For the IL-17 level, with a cutoff
value of 68.31 pg/mL, the sensitivity was 93.3% (95% CI: 0.768, 0.983), and the specificity was 90.4% (95% CI:
0.819, 0.957). The combined sensitivity of the three predictors for poor prognosis in children with bronchial asthma
is 96.7% (95% CI: 0.828, 0.999), and the specificity is 98.8% (95% CI: 0.935, 1.000). Conclusion The study
shows that serum levels of CCL11, TNF- o, and IL-17 are higher in children with bronchial asthma and are
negatively related to prognosis. Poor prognosis is associated with high levels of CCL11, TNF-a, and IL-17, and these
indicators have high predictive efficacy for assessing asthma prognosis.

Keywords: bronchial asthma; child; eosinophil chemokine; tumor necrosis factor-a; interleukin 17; prognosis
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SEMRERE ;O VHIEET 5. o kBB
fat e R L2 50 41 Ry X e . o, BB 26 141, £
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I, 25 Is I FE X (P>0.05), HA A
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1.2 FHik

1.21 23 CCL11.TNF—a A IL—17 K-F4m  fh
B 5% % 42 R 25 IR R K O 3 mL, 3 000 v/min .0
15 min, HC B W5 W, fi BB A s B K g
(enzyme linked immunosorbent assay, ELISA ) % il [fil. /&
CCL11, TNF-a flIL-17 /K. ELISA {7 & [ ®
P A AR ) T REAT BR AN A

122  TUSHEA L RI7 4 )5, IRl #E R
Bt 425 4 0 328 ( Childhood Asthma Control Test, C—=ACT)
VA FUE™ . C-ACT 41 & 74Nl , 253 27 41 .
>20 43 % B L2 1) 02 i 425 1 155 000 R 45 15 ~ 19 403
71N 2 Wiy 42 A% DA, 5 BB AR i — 2 PP R B
BLPHEEIRYT I 5 5 < 15 43 F WL 118 02 Wity 42 11 175 250
B W B R IRYT 7 58 o MK C-ACT 13530
WA LA R e A B 24H (C-ACT < 20 43) 30 i
TS BG40 (C-ACT = 20 43 ) 83 ],

123 #Hx % SHJLEIE SRS KNS B
1648 R (2016 45 /) )R IT 7 28 IT AR 48 i % X AiE
IBIT o B 2 mL A Hb s IR B GE 2 s IE R RIG 2
Ml A A B A B R, BAS 02 mLe 1 mg, [ 25 5
H20203063) /il A 3 mL 0.9% /= b K b, Z AL A
BT, 2915 min/IR, 2 K/d, FF2E 1A 5 [a] i 4728 1
o )RR ELES e (58 A 24 42 AT R 20 A BR
O], FUAS 25 mg, B 25 ME T H20203048 ) 5 mg/ UK,

LA, DA S92 i) 01931 77 1 g A A
1.3 GZitFEHE

B8 43 7 K T SPSS 23.0 e i o - BOE R
DA I HE B3 (% ) 37, FOBHH X G 30 5 3 4 %0 k)
DARIEL + Rt 22 (x £ ) RO, LU ¢ K30 5 4 DG M
53 M Fl Spearman 12 5 5% 1[5 38 19 73 2 A 3R — ik
Logistic [l 9 43 M7 5 22 1 32 38 B T AF 55 4E (receiver
operator characteristic, ROC)HhZ . P<0.05 hERE
Gt B .

2 R

21 WEASITEAMF CCLI, TNF-a F IL-
17 K F L%

WL 2 55 % B AT 1M 7 CCL11 \ TNF—o 11 IL-17 7K
VL, &k, 25 5 A G (P <0.05)
WELLH LM CCL11 . TNF—o F1 IL-17 K F- 2 8 T
XHRZH . LK1,

1 WHAMBECCLI1 TNF—a 1 IL-17 7K FELL B

(x+s)

215 n  CCL11/(pg/mL) TNF-o/(pg/L) IL=17/(pg/mL)
WML 113 370+ 126 0.88 +0.26 64.58 +7.10
MHEH 50 0.72+0.15 0.51+0.13 42.90 +5.76
) 16.643 9.537 18.993
PAE 0.000 0.000 0.000

22 IEXSEEMEAARMNEERRS

e R 4F 45 s A B 4B LI CCL1L,
TNF-a FTL-17 K HU e, 200 K 56, 22 2394 481t
2EE (P <0.05) ; 5 A R AL CCL11  TNF-o 1
IL-17 KFHy TS R4l . midl B Lt 54
B ABE R Wi S F G RE R SR R ) LRI E T
SR e O L R R, ZE R TS
P2 L (P>0.05), W2,

*2 WERFASHREARAZILIGRARLE

- . Bl RN REEFFRRE WG el fﬁf_fi/(ﬂ . CCL1 _1/ TNF—_a/ IL—17_/

Bl # Bl(%) W OBI(%)  Ges Bil(%) (%) X+s) (pg/mL, x=s) (wg/L, x+s) (pg/mL, x+s)
TijE RAr4] 83 42/41  5(6.02)  11(13.25) 9(10.84)  10(12.05) 598+1.46 3.18+1.00  0.78+021  61.86=6.09
BUEAR4 30 16/14 3(10.00)  6(20.00) 6(20.00) 7(23.33) 5.81+139 5.13+0.60 1.15+0.17  72.11+3.43
X 0.066  0.530 0.785 1.605 2.196 0.553 10.031 8.670 8.716
P 0.798  0.467 0.376 0.205 0.138 0.581 0.000 0.000 0.000
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Logistic BlJ3 4 #7

PURAR TG AN RS (=0, &= 1), Il
CCL11.TNF-a F1 1L-17 & B 725 = (W AE 1) Sk 55 )
18, #EAT 22 K — i Logistic [\ 970 B7 , 45 5 7K

o

lil % CCL1 K F 8 [O R =17.711 (95% CI: 1.882,
166.646)] . TNF-a 7K F- B [OR =13.998(95% CI:1.305,
150.111)JFITL-17 K F#5[OR =36.576(95% CI: 1.264,
1 058.187 ) |34 2y J L 2 S 048 W7 Wiy T F AN 1 1) e e 1A
£(P<0.05). W3,

®3 ILEXSERmRMETRE S EZR—MK Logistic MAR S

EES b s, Wald x* P OR 2l
TR I
CCLI11 2.874 1.144 6.315 0.012 17.711 1.882 166.646
TNF-a 2.639 1.210 4.753 0.029 13.998 1.305 150.111
1L-17 3.599 1.717 4.395 0.036 36.576 1.264 1058.187
25 MiECCLIT.INF-afIL-17FMILEZS 455 M 0 84.3% (95% CI:0.747,0.914) 5 IL-17 B ¥

BT REET 17

CCL11 W N 4.23 pe/mL i, T )L 2 & K4
W% Wiy T AN R B R 93.39% (95% CI: 0.768,
0.983) , ¢ 5 M 90.4% (95% CI1: 0.819, 0.957) ;
TNF—o BT E 4 0.9 pg/L N, 50N )L 88 52U 07 g
S A B A BURE 9 90.09% (95% C1:0.735,0.979) ,

{H 4 68.31 pe/mL B, P JL 78 =7 /8 4 g Pl AN R
() U R 93.3% (95% C1:0.768,0.983) , ki Ny
90.4%(95% C1:0.819,0.957); =&AWL #E %
S R T TS AN R B S 96.7% (95% CI:
0.828, 0.999) , FF 5 % & 98.8% (95% CI: 0.935,
1.000) ., WKA4FE 2,

#F4 IMiECCLITTNF-a. IL-17 R =FBKATNILEX SERGTUE T RHZEE

g - —— 95% CI R/ 95% CI RS 95% CI1

TR finlid % TR finlid % IR R
CCL11 4.23 pg/ml. 0.955 0.920 0.990 93.3 0.768 0.983 90.4 0.819 0.957
TNF-« 0.99 pg/L. 0.905 0.849 0.960 90.0 0.735 0.979 84.3 0.747 0.914
IL-17 68.31 pg/mL 0.941 0.899 0.982 93.3 0.768 0.983 90.4 0.819 0.957
=HE - 0.996 0.990 1.000 96.7 0.828 0.999 98.8 0.935 1.000




BB, A M PERR IR A (LR T IRASE R T o AN 2K -17 5L RS R U (19 R BTA

452134
1.0 [
0.8
4 06T
o)
% — CCL11
04 — TNF-a
—1L-17
02 F — =HBA
B
0.0 L L L .
00 02 04 06 08 1.0
1-Fe5bE

B2 Imi&ECCLI1 INF-a.IL-17 R=FB&TMILE
T EEEEWE AR ROC Hk

3 iip

i R IUTAE I, 32 B i 1 AT R A T B
PERE 8 AT 2% 0 96 B AR AL A5 AR 2 F 9T 19 S
IS 2" JLERENG AT M B 20,
T AL IR YT MK e g, B
SR /D FE 2 AR R A SRR B R M R LA A
T

HERE SV TE P g 119 2 o B P kR B T E Y
YR, 1 CCL11  TNF—o F1 IL-17 %5 48 5 X 1 59 4
H 25 22 3 56 FE . 3k 20 RO P 76 98 1 G 0 i
2 AR R S E 4 M VR I AN e A< T R 9 4 O I R
VEH, 5B A & A & R AU % VA 5610 LV
NI 5T & B, CCLAT 325 F 2F 4 40 il A A
T LA M 3 3k, A 12 Wi s B b ke B B4R 5 ZHANG
SR ST S B, TNF— o0 7K S 5 0 1 mh Mk 40 it B
W 2 BN SR YT 9K R B 95 5 CAMARGO 25" [
WFIE 2 B0, TL-17 75 W Wiy 110 4 BHL ZE 14 ity 92 s 119 Jifi
1S i 9 R AR 5 A Wi — e B 2 R R
G S LR IR R R T IL-17 34 )7 fE W 35 PR RS
T I 94 B A 8 RE SN R4 L IR 3k D R
S IO A A I AN MR I, D R 3 A B B R 4
i AL o

AR 5 38 3 0 A SR B B B LI Y CCLIT
TNF-a FIL-17 7K, I 20 B H 500 Tl f5 i G &%,
B E TR A B 33X 28 52 E PR 7E L 3 07 Wi & B 1
TR AR R R B 1 12 BT IR T RIS DA BB
(A W2 R R

ARWFFEEEH BN, M7 CCL11  TNF-a 1 IL-17
KPS ILE X KEEMBUG A . Bk, W4 f

JLI LS CCL11  TNF—o A1 TL—17 7K - B f = F{et b
X HRA 3% — & 5 Z 0 I oE 25 AR, i — 2
UE ST 33X 28 5 PR 5% i) L 3 5045 I Wil 5 05 1Y
KM KRR X RAE KT B T T RE R T
% Wiy £ JLAAS PN AE 7 47 2 1 ARE SO, 33X 28 2 7 AT g
T EURE RAE FE FIE L, AT S ) I W 1 % R
E . Hk, W5 R4 i 2 g &L i 7 CCLIT,
TNF-o FIIL-17 KPR TG A R4, XHIR, X
B8 GERE A1 19 K- A AL L B S0 2 Wy 9 A7 AE
A% T H 5 80 1 TS 2 UTAR G, X — & 35 P
SEAEPNR ST 25 AL . T IY & B AR AE T
W& 1R 1 b7 21 B 25 11 (eosinophil cationic protein, ECP)
FI 1 =% B4 (Leukotriene B4, LTB4) 5 JL % 32 L & 1%
Wt (%) T % V) AH ¢ . ECP FI LTB4 B9 4 F AT fig 5
CCL11  TNF—o Fll IL-17 AHARL , P 2 8 2o 1 15 58 i 24
UL P 5 P N ST Y S E SN SR S i) % Wiy 114 )
FE o W ECP AT DAME 58 <CIHE 1Y 2 AE S , 55 2
SNE P F IR, 40 (T 4B R -5 (TNF-a 5571
B R RAE P 7K 7 7T BB 5 2858 I 1) 8 0 5 o AR
D S SE 40045 AH DG, DT TS AR
A, AW 5E Spearman ¥ 43 #7485 5 7R, 2 g £ L i
7% CCL11 ., TNF- o 1 IL-17 /K *F- 5 C-ACT - 43 & 17t
FHOG . X R WY BE A X S8 5 0E N K Fh i, L
SCRE P A RE I 2 TR X g R T
CCL11  TNF—o Fl TL—17 7E PFAf 12 i 42 1 K S Fndg 5
BITHRMETETENE. AR EZHE K
Logistic [1] I3 458 73 47 25 2 ik — 2 1 5 1L 7 CCL11 .
TNF-o Fll IL—17 7K F- 25 J2 )L 2 3 AR5 98 i 105 AN R
(R 20 37 A B R 3R . 3R IR A 3k 8 AR AE R 1 K
AR T B0 1 2 FR A T L A R TR 5 0 1)
KA 1), M R B A Rk B TR (5 8 . ASHE
7% ROC M1 26 4r BT 45 3 W7 |, 1L CCL11, TNF-o Al
TIL-17 B4 P L 28 S =048 8 i 05 S A T 4T
Il FH A 0.996 , 5 AE K 96.7% , 5 SN 98.8% , ik
71N H AR B TIO AKCRE . IX FR I 3 2B AR DR R K
A RS0 T T I L B S AR I g ) S B AN
B, A7 Bl 1 5 TR v JRURS: FR L, DA T S it B A4
PRI R 69T 7 %

gE LR, ARHRSE LB SR B e 1 AR
P WSS 7O 2% . 11 CCL11  TNF-a il
1L-17 2 JU B 08 8 g T J5 AN R 1Y 2 57 16 B B



EBREAE o534 4

R, S TN L E SRR R i TS AN R AL RE
1o AR B TE A LA HE— 2 R R X L R E I A
W W o PELAIL A T B84 T, 2L B n e dox 4 & B A
Ohy el I i (LTI B S BRIA ST SRS IR R T 2
SR 2 Mg L 149 PR 2R, DA Dy e g s LA 1 A K
TR R FE BESRES

2 % X M

[1] 3k, PLEER, A5 . PR R IBA OB I Hall A S S 8
Wiy 5L A R TP T ORI S (0] T AR PR 2 2R R, 2023,
33(14): 28-32.

[2] TS, s, B 580 PR R BR A B T e Bsny S U 1 g
LAMEEERILRIETR . PDCDS. S1P/KT5Zm[J]. b
R4, 2022, 43(5): 574-577.

[3] 25, TR, SR78%, 45 . WP/ BB LTB4 M CCL1 K F5
JLFEE RIS T]. TR EE 4K, 2017, 27(9): 133-136.

[4] #/NE . H03 BPEBMMP . TIMP & TNF-0.-5 3245 eI H
AAHEIPRIE R[], SRR 252478, 2016, 20(1): 52-55.

[5] RETBCHR, SLERAF, 3K 38 0T, 45 . SOV L IL-17 B IL-35 7K
AR KT ] R LRHIREE, 2018, 36(4): 268-271.

[6] FiMG, #iEES, G . ST R LR CXCR2, CCR1,
CCL3, CCL2 #ik J 5 /il Ty e A1l S 4E i 5 A& [J]. WL B
24,2019, 41(23): 3555-3558.

[7] AR ILR I SR, « A LB R 5
2 JLE SCRE W 2 IS DA TR HE (2016 4R R[], TR AR LB}
Z4i, 2016, 54(3): 167-181.

[8] XURK, M, 14 2 e . Wi LS U AT sk 5 W s K
HIARSEPE M ], B S AULRASRS, 2021, 23(3): 265-270.

[9] EWRe, BUAGH, ahiv. SCCE RN LU I Racl /K-FA2 4k K
AR L[], hie Rt EE, 2023, 21(5): 736-739.

[10] WATANABE S, SUZUKAWA M, TASHIMO H, et al. High

serum cytokine levels may predict the responsiveness of patients
with severe asthma to benralizumab[J]. J Asthma, 2022, 59(8):
1604-1612.

[11] BERRY M, BRIGHTLING C, PAVORD 1, et al. TNF- o in
asthma[J]. Curr Opin Pharmacol, 2007, 7(3): 279-282.

[12] FOSTER P S, MALTBY S, ROSENBERG H F, et al. Modeling
T,2 responses and airway inflammation to understand
fundamental mechanisms regulating the pathogenesis of
asthma[J]. Immunol Rev, 2017, 278(1): 20-40.

[13] ZHANG Y L, LIANG R R, XIE A C, et al. Antagonistic peptides
that specifically bind to the first and second extracellular loops
of CCR5 and anti-IL-23p19 antibody reduce airway
inflammation by suppressing the IL-23/Th17 signaling
pathway[J]. Mediators Inflamm, 2020, 2020: 1719467.

[14] EVASOVIC J M, SINGER C A. Regulation of IL-17A and
implications for TGF-B1 comodulation of airway smooth muscle
remodeling in severe asthma[J]. Am J Physiol Lung Cell Mol
Physiol, 2019, 316(5): L843-L868.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

NADEEM A, AL-HARBI N O, AHMAD S F, et al. Protease
activated receptor-2 mediated upregulation of IL-17 receptor
signaling on airway epithelial cells is responsible for neutrophilic
infiltration during acute exposure of house dust mite allergens in
mice[J]. Chem Biol Interact, 2019, 304: 52-60.

LV J, XIONG Y, LI W, et al. IL-37 inhibits I1L-4/IL-13-induced
CCLI11 production and lung eosinophilia in murine allergic
asthmal[J]. Allergy, 2018, 73(8): 1642-1652.

ZHANG L, ZHANG X, ZHENG J, et al. Depressive symptom-
associated IL-1B and TNF- a release correlates with impaired
bronchodilator response and neutrophilic airway inflammation in
asthma[J]. Clin Exp Allergy, 2019, 49(6): 770-780.

CAMARGO L D N, RIGHETTI R F, de ALMEIDA F M, et al.
Modulating asthma-COPD overlap responses with IL-17
inhibition[J]. Front Immunol, 2023, 14: 1271342.

DIMITROVA D, YOUROUKOVA V, IVANOVA-TODOROVA
E, et al. Serum levels of IL-5, IL-6, IL-8, IL-13 and IL-17A in
pre-defined groups of adult patients with moderate and severe
bronchial asthma[J]. Respir Med, 2019, 154: 144-154.

VR, IRV, BRI AR, 55 | LTS R MR M P B AR S 1 =
95 B4 B4 T S e B LBUS IR R A ELT]. AR
BE2f 2k, 2023, 33(23): 16-21.

KOBAYASHI K, NAGASE H, SUGIMOTO N, et al
Mepolizumab decreased the levels of serum galectin-10 and
eosinophil cationic protein in asthma[J]. Asia Pac Allergy, 2021,
11(3): e31.

EGESTEN A, BLOM M, CALAFAT J, et al. Eosinophil
granulocyte interaction with serum-opsonized particles: binding
and degranulation are enhanced by tumor necrosis factor alpha[J].
Int Arch Allergy Immunol, 1998, 115(2): 121-128.
KURUVILLA M E, LEE F E H, LEE G B. Understanding
asthma phenotypes, endotypes, and mechanisms of disease[J].
Clin Rev Allergy Immunol, 2019, 56(2): 219-233.

BUGRLL, WU, BEALI, A5 . RS T 48 S A e iR LAT E
EME‘@?E@ZJJ?&'&:{MTH HHURRIRRD]. SN ERIRY

2#42, 2021, 46(10): 1169-1173.
BRI, 2 B, TOHAH, AT L OMEA Ik N R ULV CRP.
ENOI. MPO. SERPINEI #3ik/K K& 515 1% 2 [1]. f#5
FEPEZ AR, 2021, 33(12): 72-75.
B, e, i, 4 T B R R IS MIP-1o H1IL-137K
Bl A AR Al K L TUS WEAS N EL[T]. 5 AR 24 4 (1 24 W),
2019, 45(6): 1401-1407.

K7 4wl )

A5 AR SBRRBL EAER, ALK, S L TR R LA M
T BEIRSEE oo HAIMIA 2R -17 5 L E S
TR BICFAFE]. T EBUCEEEAE, 2024, 34(21): 1-6.

Cite this article as: LU S Q, WANG Y N, LU HYY, et al. Study on

the relationship between serum eosinophil chemokine, tumor

necrosis factor- o, interleukin-17, and prognosis in pediatric
bronchial asthma[J]. China Journal of Modern Medicine, 2024,
34(21): 1-6.



