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Abstract: Objective To investigate the correlation of plasma interleukin-1 receptor antagonist (IL-1Ra)
and Clara cell secretory protein 16 (CC-16) with pulmonary function,airway inflammation and airway remode-
ling indicators in patients with asthma-chronic obstructive pulmonary disease overlap (ACO) and their clinical
significance. Methods A total of 101 patients with ACO (ACO group),101 patients with simple chronic ob-
structive pulmonary disease (COPD,COPD-only group) and 101 patients with simple bronchial asthma (asth-
ma-only group) admitted to the Respiratory and Critical Care Medicine Department of the hospital from
March 2022 to March 2025 were selected as research subjects. ACO patients were subdivided into mild ACO
group,moderate ACO group and severe ACO group according to the severity of their condition. Plasma IL.-1Ra
and CC-16 levels of all research subjects were measured,as well as pulmonary function indicators [ forced ex-
piratory volume in 1 second (FEV,), percent of predicted FEV, (FEV, % pred), FEV, /forced vital capacity
(FVC) ],airway inflammation indicators [ fractional exhaled nitric oxide (FeNO) and peripheral blood eosino-
phil count (EOS)] and airway remodeling indicators [ratio of airway wall thickness to external diameter (T/
D) and percentage of wall area (WA %) . Pearson or Spearman correlation analysis was performed to assess
associations of plasma IL.-1Ra,CC-16 levels with indicators of pulmonary function,airway inflammation and
airway remodeling. Multivariate Logistic regression was used to identify the influencing factors for ACO. Re-
ceiver operating characteristic (ROC) curves were plotted to evaluate the diagnostic value of plasma IL-1Ra
and CC-16 for ACO,and 1 000 bootstrap resamplings were performed for internal validation. Results There
were statistically significant differences in plasma IL-1Ra,CC-16 levels,as well as FEV, ,FEV, %pred,FEV, /
FVC,EOS count,FeNO,T/D and WA % ,among asthma-only group, COPD-only group and ACO group (P<C
0. 05). Plasma 1L.-1Ra,CC-16 levels,as well as FEV, ,FEV, %pred,FEV,/FVC in the asthma-only group were
higher than those in the COPD-only group and ACO group, while EOS count, FeNO, T/D and WA Y% were
lower than those in the COPD-only group and ACO group, with statistically significant differences (P <<
0.017). Plasma I1.-1Ra, CC-16 levels,as well as FEV, ,FEV, % pred,FEV, /FVC in the COPD-only group were
higher than those in the ACO group,while EOS count, FeNO, T/D and WA % were lower than those in the
ACO group, with statistically significant differences (P <C0. 017). Correlation analysis results showed that
plasma IL-1Ra and CC-16 levels of ACO patients were positively correlated with FEV,, FEV, % pred and
FEV,/FVC (P<C0.05) ,and negatively correlated with EOS,FeNO,T/D and WA % (P<C0. 05) ,while plasma
I1L-1Ra level was positively correlated with CC-16 level (P <C0. 05). Among the 101 ACO patients, 24 cases
were enrolled in the mild ACO group,52 cases were enrolled in the moderate ACO group and 25 cases were
enrolled in the severe ACO group. There were statistically significant differences in plasma IL.-1Ra,CC-16 lev-
els among the mild ACO group,the moderate ACO group and the severe ACO group (P<C0. 05). Plasma IL-
1Ra and CC-16 levels in the mild ACO group were higher than those in the moderate ACO group and severe
ACO group,and which in the moderate ACO group were higher than those in the severe ACO group,with sta-
tistically significant differences (P<C0. 017). Multivariate Logistic regression analysis results indicated that el-
evated FeNO,T/D and WA % were independent risk factors for ACO (P <C0. 05),while elevated I1L-1Ra and
CC-16 levels were independent protective factors (P<C0. 05). ROC curve analysis results showed that the area
under the curve (AUC) of plasma I.-1Ra,CC-16 alone and their combination in diagnosing ACO were 0. 800,
0. 789 and 0. 902, respectively, while the AUC of the combined diagnosis of the two indicators was significantly
higher than that of each indicator alone (P <C0. 05). Internal validation using 1 000 bootstrap resamplings
demonstrated that the C-index of the combined diagnostic model of plasma I.-1Ra and CC-16 was 0. 902 (95%
CI:0.898—0.906). Conclusion Plasma IL.-1Ra and CC-16 levels are decreased in ACO patients,and both of
them are closely associated with disease severity,increased airway inflammation and remodeling,and reduced
pulmonary function. The combination of plasma IL.-1Ra and CC-16 demonstrates high diagnostic value for
ACO.
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Bootstrap B il B ISIE 45 F W/x . Il 3¢ 1L-1Ra,
CC-l6 R A2 W BRI Ay C #58 % 0. 902 (95% CI :
0.898~0.906) ,

x5 £ EE Logistic BlIF&4# ACO K0 E &
S B SE  Wald¥* P OR  OR Y 95%CI
R 1
FeNO 0.339  0.084 16,410 <C0.001 1.404 1.191~1.655
T/D 0.522  0.131 15,926 <C0.001 1.686 1.304~2.179
WA % 0.204 0,078 14,409 <C0.001 1.342 1.153~1.563
IL-1Ra —0.010  0.004  5.907  0.015 0.991 0.983~0.998
CC-16 —0.524  0.257 4164  0.041 0.592 0.358~0.980
WHO —35.558  7.168  24.605 <C0.001 — —
R 2
IL-1Ra —0.013  0.002 45.902 <0.001 0.987 0.983~0.990
CC-16 —0.682  0.105  42.608 <C0.001 0.506 0.412~0. 620
g 7.647  0.991  59.578 <<0.001 < — —

T AR 1 S AR IR 2 g3 A AL I 3K 1L-1Ra . CC-16 A fif
AR, T J5 2209 ROC £ 4347 s — &R o8 .

1.0

0.8

H%iE

MIL-1Ra
0.2 @cc-16
Q-HHE
@BE5
0.0 ] ] ] ] ]
0.0 0.2 0.4 0.6 0.8 1.0

1-ERE
1 M3 11-1Ra.CC-16 2 #F ACO 3 ROC f £k

x6 Im %2 1L.-1Ra.CC-16 3 ACO W2 BF &
Eist N AUC AUC ) 95%CI P EEZER R RS EARSEIEe
1L-1Ra 0. 800 0.750~0. 843 <0. 001 348. 60 pg/mL 0.753 0.738 0. 490
CC-16 0.789 0.738~0. 833 <0. 001 5.27 pg/mL 0.812 0. 683 0.495
—SHWL 0.902 0.862~0.933 <<0. 001 0.55" 0. 861 0. 807 0. 668
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SOERAE VRE E AR 845, T BEA B T L UK
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BELWT i R 15 5 55 S . — s 308 Won . 1L
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i, U AE T R 20 i RN R TR R 20 B R Y L DA T
MO RAE Y . BE A R 1 R BE AL A B 5T A
WAL 2 2 E 52, 1L-1Ra /K F T+ 5 2 g f1 COPD
SRR AR 2 M) A7 AE R e R H HAT A T IL-1Ra
# ACO TR A= REMEVR . AR RE
7N, 3% TL-1Ra 7K P 76 B0 4 9% g 20 > 5.4 COPD
H>ACO 24, H I3 1L-1Ra /K FEF &R ACO Byt
SEARYTRE (P<C0. 05) 23X 5 BEA R E " 45 SR A4
HE— B BE T 1L-1Ra /KFE T+ 5 ACO K& 55 KUK 4%
RAR G . ARWF A XM P 45 R & 3L, ACO B 3% 1
i IL-1Ra /K ¥ 5 EOS,FeNO, T/D, WA % & 1 #f
X HE R TL-1Ra KPR S ACO B3 S B R IE T
fb SE B A oG, HOBFENLE R . % F-«B
(NF-«B) Fl 22 24 J7 1% AL & (A 3 (MAPK) & R E X
N7 ) o L 45 0 L BB R 4 22 B SRE R T Y e A e
A FIAT S 4 E L 1L-1Ra 3@ 1 71 ] NF-«B 1 MAPK
S AL DD SRORE A TR R S R R LT
AE VR RAE A E EY, [ 1L-17/Treg 2
A5 B R AE N AR A AT 22U 4 R R 1 R
YEH L IL-1Ra G IL-18 #5519 Th17 481 53 1k , 4k
¥ IL-17/Treg V-1 , 9ol 2 S8 N 2R kL 41 J g iR
PR A0 IR L — A R AR A

CC-16 & M0 B I R s B 57 240 B 53 6 1 — Fh
AN T [V R AR L A B I 4R RE 5 T I &
EPLRAER i T HAEGMA SR, $iiiE 25

LMl E A R, Li PR B, X RE
KAl CC-16 mRNA KR 15 5 W% g &y J8 1 185 I f2 2%
A X, — I R BENLAE 5 B, g CC-16 7K
ST X COPD KRS K ik e B 4 3 1k SR &%
JECY HSE T CC-16 AKX ACO H 3 1 i R A 18 i
N, ARG KB, M3 CC-16 /K - 7E B 4l 19 g
20> aal COPD 40 >ACO 4, H i3 CC-16 /K F T+
o ACO B8l 37 AR 47 P2 (P <20, 05) X 5 BE fE 4
WOV EE AR AT, g — B ESE T CC-16 KFETHE S
ACO K95 KBS FEAR AR 5C . ASWF 58 AH G M 40 Br 45 2R &
PLLACO HBE I CC-16 KF 5 EOS.FeNO,T/D,
WA YR A, # 5 IL-1Ra (B 5 ACO B # 5,
T RAE B M E A G, HJFEE T A& CC-16 fE
i NF-kB.MAPK 45 R 4iE {5 55 38 J% , 950D 5 5E X <
AR, T E ACO B H 0 1H S8 £ 4E .
=i | ST A i i . = Ve Sl P e i B
(TGF-8,)/Smad {5538 [ A8 8 1 B £F 4 41 i 1 58 5
AR <l &8, CC-16 Al # il TGF-B,/Smad 5
3 Wl AT A AN G A R D TR O T e
SIEEBAEEES . ARBER A K B ACO B I
W 1L-1Ra /K V5 CC-16 /K - 5 1E A 56, 43 B J5L A o]
fESE 1L-1Ra fE R TL-1 324K 19 5% 4 P45 P10, v] BH WY
IL-1a/B AT 0 LR RAG 5 . W] NF-«B 5 MAPK
5 3 % 1 ) G T U iR 3R B T 116 S
i 58 1 40 JE DR - 1 G B R i s CC-16 ) = 22 4 T3
PR U PR Ll ok 3 ) NF-«B p65 W 3 1 4% 8 7 L %
Ik MAPK {5 53 i v 40 it 21 98 45 S0 1/2 19 8% R 1k
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AWF5E ROC B2k 50 Mr 45 B 8o, M3 1L-1Ra,
CC-16 W ACO 1y AUC 444 0. 800,0. 789,12 W
R BEDE T2 MUA 455 2 1y L% L T B -3 R
1(AUC=0.75D) & ifE T N F-1a (AUC=0. 754) |
0 B 18] 5 B 3 -1 (AUC=0. 752) , IS 1L 3¢ 11-1Ra.
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AUC H 0.902, B i K F& P 2 W 1) AUC, &
1 000 X Bootstrap ik ST N FR IR UE & B, — 3%
BT C 48500 0. 902, 156 B 36 4 46 I 1M 3¢ 11-
1Ra.CC-16 H& W m Mz Wi 8. A5k — 4
EfAE# Wi (i . IL-1Ra &y 348. 60 pg/mL.CC-16 K
5.27 pg/mL, A MG R ACO fy B3 57 A | XU 191 2%
PRt R AF 2 5K A7 8008 =2 W v 1
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