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ABSTRACT Objective: To investigate the relationship between serum chitinase 3-like protein 1 (YKL-40) and peripheral blood
CD4'/CD8" ratio with inflammatory factors and concurrent wheezing in children with adenoviral pneumonia (AP). Methods: 97 children
with AP who were admitted to Hubei Provincial Maternal and Child Health Hospital from October 2019 to October 2022 were selected
as the AP group. They were divided into wheezing group and non-wheezing group according to whether they were or not concurrent
wheezing, and 50 healthy children in the same period were selected as the control group. Clinical data of children with AP were collected.
Serum YKL-40 and inflammatory factors [interleukin (IL)-6, IL-8, tumor necrosis factor-a (TNF-a)] levels were measured by en-
zyme-linked immunosorbent assay, and peripheral blood CD4" and CD8" ratios were measured by flow cytometry and CD47/CD8" ratios
were calculated. Spearman correlation was used to analyze the correlation between serum YKL-40, peripheral blood CD4"/CD8" ratio and
inflammatory factor levels in children with AP, and multi-factor logistic regression was used to analyze the factors influencing the com-
plications of wheezing in children with AP. Results: Compared with the control group, serum YKL-40 and peripheral blood CD8" ratio
were increased and CD4" ratio and CD4"/CD8" ratio were decreased in the AP group (P<0.05). The levels of serum IL-6, IL-8, TNF-« in
the AP group were higher than the control group (P<0.05). Spearman correlation analysis showed that serum YKL-40 was positively cor-
related with IL-6, IL-8 and TNF-« levels and the peripheral blood CD4*/CD8" ratio was negatively correlated with IL-6, IL-8 and TNF-a
levels in children with AP (P<0.05). The incidence rate of wheezing in 97 cases of children with AP during hospitalization was 50.52%
(49/97). Multivariate Logistic regression analysis showed that respiratory failure, small airway lesions, atopic body mass and increased
serum IL-6, IL-8, TNF-a and YKL-40 were independent risk factors for concurrent wheezing in children with AP, and increased periph-

eral blood CD47/CD8" ratio was an independent protective factor (P<<0.05). Conclusion: Increased serum YKL-40 levels and reduced pe-
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ripheral blood CD4"/CD8" ratios in children with AP are strongly associated with increased levels of inflammatory factors and concomi-

tant wheezing.
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Table 1 Comparison of serum YKIL-40, peripheral blood CD4*, CD8" and CD4'/CD8" ratio in the AP group and control group

Groups n YKL-40[ng/mL, M( Pys,P;s )] CD4"(%, xt s) CD8'(%, 3 s) CD4"/CD8[x# 5]
AP group 97 69.56(40.11,100.03 ) 38.66% 4.56 33.09+ 3.74 1.17% 0.26
Control group 50 29.05(19.40,39.46) 43.92+ 5.38 26.16+ 4.43 1.68+ 0.32
YU - 6.503 -6.226 9.985 -10.399
P - <0.001 <0.001 <0.001 <0.001
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Table 2 Comparison of serum inflammatory factor levels in the AP group and control group( pg/mL )

Groups n IL-6(xt s) IL-8[M( Pys,Ps5)] TNF-a[M( Pss,Pss )]
AP group 97 19.08+ 6.08 24.22(21.08,27.56) 4470(41.31,48.73)
Control group 50 9.12% 4.60 15.92(12.80,18.29) 27.20(18.80,32.78)
t/U - 10.173 8.613 9.735
P - <0.001 <0.001 <0.001
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Table 3 Correlation of serum YKL-40, peripheral blood CD4"/CD8" ratio and inflammatory factor levels in children with AP

YKL-40 CD4'/CD8"
Inflammatory factor
I, T, P
IL-6 0.652 <0.001 -0.622 <0.001
IL-8 0.681 <0.001 -0.677 <0.001
TNF-« 0.617 <0.001 -0.669 <0.001
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Table 4 Univariate analysis of concurrent wheezing in children with AP

Factors Wheezing group(n=49) Non-wheezing group(n=48) 2/t/U P

Gender( male/female ) 30/19 22/26 2.310 0.129

Agel(years, v ) 3.45% 0.89 3.35+ 0.93 0.541 0.590

Fever time[d, M( Pys,Pss )] 9.00(6.00,12.50) 9.00(5.00,12.00) 1.031 0.302

Respiratory failure[n( % )] 17(34.69) 7(14.58) 5.267 0.022

Mixed infection[n( % )] 33(67.35) 34(70.83) 0.138 0.710

Mycoplasma pneumoniae infection[n( % )] 23(46.94) 28(58.33) 1.263 0.261

Respiratory syncytial virus infection[n( % )] 6(12.24) 7(14.58) 0.114 0.735
Small airway disease[n( % )] 29(59.18) 6(12.50) 22913 <0.001

Imaging lung consolidation[n( % )] 14(28.57) 9(18.75) 1.293 0.255

Atopic constitution[n( % )] 42(85.71) 29(60.42) 7.909 0.005

Family history of atopic constitution[n( % )] 21(42.86) 17(35.42) 0.563 0.453

Hospital stay[d, M( Pys,Pys)] 9.00(7.00,12.00) 7.50(4.00,12.75) 1.526 0.127

White blood cell count[* 10%L,M( Pss,Pss)] 10.69(5.40,16.93) 10.54(6.05,15.26) 0.271 0.787

Lymphocyte count(x 10°%L, x£ s ) 2.98+ 1.43 3.10% 138 -0.425 0.675

Eosinophil count[*x 10%L, M( Pys,Py5)] 0.14(0.08,0.22) 0.12(0.08,0.15) 1.767 0.077
IL-6( pg/mL, x£ s) 22.10% 5.24 15.99+ 5.32 5.699 <<0.001
IL-8[pg/mL, M( Pys,P5 )] 26.23(23.74,31.88) 22.49(18.87,25.92) 4.722 <<0.001
TNF-a[pg/mL, M( P,5,Ps5)] 46.92(44.06,51.63) 42.27(39.98,46.47) 4.611 <<0.001
YKL-40[ng/mL, M( Pys,Pss )] 92.88(69.28,127.70) 42.15(25.24,68.67) 6.054 <<0.001
CD4'/CD8'[M( Ps,Pss )] 1.09(0.97,1.18) 1.23(1.14,1.45) 5.313 <<0.001

%5 AP BILFR BB EEER Logistic @IFSHT

Table 5 Multivariate Logistic regression analysis of concurrent wheezing in children with AP

Factors B SE Wald »* P OR 95%CI

Respiratory failure 1.363 0.688 3.925 0.048 3.908 1.015~15.055
Small airway disease 2.127 0.644 10.907 0.001 8.391 2.374~29.651
Atopic constitution 1.271 0.577 4.849 0.028 3.565 1.150~11.052
Increased IL-6 0.340 0.128 7.011 0.008 1.405 1.092~1.807
Increased IL-8 0.008 0.004 4.124 0.042 1.008 1.000~1.015
Increased TNF-« 0.007 0.002 8.479 0.004 1.007 1.002~1.011
Increased YKL-40 0.371 0.116 10.223 0.001 1.449 1.154~1.819
Increased CD4'/CD8" -0.176 0.068 6.730 0.009 0.839 0.734~0.958

7R, I YKL-40 KSE T g AP B LI % i L Aok <7 56 P
F, VNG YKL-40 KFFHE 5 AP BLSIE SO a5
Wi S XUBSESE I 56, 38 S5 R AT B 5 M YKIL-40 BEfE i 4 v
S 1 AT S ARG St 2 B, T YKL-40 2 5 <E
b B LA 2 TR IS YKL-40 235085 SR M4 i 6
ik, B ATE 5 0E , e HERERG AR BHIE YKL-40 REI S 58
Ty A

SeIE I REZRALIE HAV B )5 51 A& Jif 48 i 5,179 85 %
JHAAV BG4 J5 AT IS LR S8 AR F T o N R AR 1 LA Ok

TR, YR REZE AL I 225 S S BE A Pk 0 473 , fie 2 il
5 A 2P, T AT 4 3 HAAV SRS 4 5% , nl 70k
CD4" il CD8* PIRIIL A, Herf CD4" Ko S e 24 IE R 19 /R
AETR B HAV AGEEH, A5 R0 LI SR UL RE T 5
CDS8" M BEF S A IR PEDTISUIK , I35 70 I8 Okl | 27 FL R S5 )
JRAGHEANNT; 4 BURAS T CD4' 5 CD8* AbFah & -, 3%
AR 2 e 7 A 35 B e 25 AT B e, IR ORI LA A 3240
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