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Analysis of the etiology of lower respiratory tract infections and airway remodeling character-
istics in patients with asthma-COPD overlap and COPD ZHU Xiao-yan, ZHANG Jun, TAN Chuan-
wei  Neijiang Shizhong District People’s Hospital, Neijiang 641000, China

[ Abstract] Objective To analyze the etiology of respiratory infections and airway remodeling characteristics of asthma chronic
obstructive pulmonary disease overlap (ACO) and chronic obstructive pulmonary disease (COPD). Methods A total of 212 patients
with COPD or ACO admitted to our hospital were selected. The patients included 76 patients in the ACO group and 136 patients in the
COPD group. General information, lower respiratory tract infection etiology and airway remodeling characteristics were compared be-
tween the two groups. The relationship between pathogen infection, airway remodeling and ACO occurrence were analyzed. Results
There were statistically significant differences in gender, FEV,/predicted value, and COPD Assessment Test ( CAT) score between the
two groups ( P<0.05). However, there was no statistically significant difference in age, smoking history, body mass index and FEV,/
FVC (P>0.05). Among the patients, the number of strains detected in 76 ACO patients was 98, and the number of strains detected in
136 COPD patients was 188. The pathogen of lower respiratory tract infections in both ACO and COPD groups was mainly gram-nega-
tive bacilli, accounting for 80.61% and 88.30% , respectively. There was no statistically significant difference in the composition ratio
of gram-negative bacilli and gram-positive cocci between the two groups ( P>0.05), while the fungal composition ratio in the ACO
group was higher than that in the COPD group (P<0.05). The TDR% and WA% as well as serum MMP-3, MMP-9, TIMP-1 and
TGF-B were all higher in the ACO group than those in the COPD group ( P<0.05). The comparison of airway remodeling indicators in
patients with ACO and COPD infected by different pathogens showed statistically significant differences (P<0.05). The TDR% and
WA% as well as the serum levels of MMP-3, MMP-9, TIMP-1 and TGF-f3 were higher in the fungal group than those in the gram-neg-
ative bacteria group and gram-positive cocci group ( P<0.05). Fungal infection, MMP-3, TIMP-1, TDR% , and WA% were risk fac-
tors for ACO (P<0.05). Conclusions The pathogen of lower respiratory tract infections in both ACO and COPD patients is mainly
gram-negative bacilli, but the proportion of fungi in the ACO patients is higher than that in the COPD patients. The airway remodeling
characteristics of ACO patients are more severe. Fungal infections, MMP-3, TIMP-1, TDR% , and WA% are all related to the occur-
rence of ACO.

[ Key words] Asthma-chronic obstructive pulmonary disease overlap; Chronic obstructive pulmonary disease; Respiratory tract
infection; Etiology; Airway remodeling
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1.2.3 AW S5EBESR  SREHEARETIR R, IE
e TS, AR T b R A i
REOLET 25 A WA E R BASRIBFEA . KB i 9%
WRFEAS TG A 42 H B UE D o B A3 B4 T 04T
1.2.4  FPRMGEER YL 22000 X AR MR
APEFTRESE o0 B R A, JF R Excel A% 857
TEANEAR I . THEAS [ 28 095 J B 7 L 451, %o ()
— BE RN oy I TR R, AR AT O —
U UATHBRBE A . H B EMER T i 5 T IR
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1.2.5 SJEEM RASSHECT B <EW
(D) MIFME(L) ,WT F/RBEE = (D-L) /2, FL#EE
JE 5 4ME % (TDR% ) = 2WT/D, /< 18 BE T AL 5 2
REAE LB (WA% )= { [w(D/2)2-w(L/2)2]/m
(D/2)2} , KIEEIPAY)FHE45 TIOR3 25 18 i
Jok i 3 ml, B0 3, UL B B ERAE B A e
IG5 A0 B iR 6 0 I35 HP 3R 4 B B T g 3
(MMP-3) FEFT4: )8 9 (MMP-9) JEJ5i 4 & ik
FBFZH 23 5370 1 (TIMP-1) DA R 554k 4 K 1B
(TGF-B) K37 5E

1.3 SHZEFE R SAS 24. 0 A48l
THECTERABIEL (% ) Fers , 4R FLESRH X g6 sk
ST IE X K5 T PR A B b 22 R , £
2 ] UBER FH B R R 7 25 50 it , itE— 25 P L3R
FH SNK #5552 ] LL AR FH ¢ 46256 5 R Logistics
[B1 05 43 it P SRR e ROE LI S ACO KA R G
R, P<0.05 AESAGIEE X,

2 #R

2.1 FHE—MARLE WAMN FEV, /BT
B .CAT W b8, Z R A G122 B L (P<0.05) ;
SRS R S MR R BORT FEV, /FVC iR, £ 5%
TG (P>0.05), WFE1,

F1 FWA—MEBILER

E =27 ACO #H (n=76) COPD 4 (n=136) Giit P

(4 52.87+7.61 53.46+7.36 1=0.391 0.697

[ (%) ] % 34(44.74) 94(69.12) X’ =6.057 0.014
& 42(55.26) 42(30.88)

AR [ n( %) ] A 32(42.11) 72(52.94) X2 =1.146 0.285
¥ 44(57.89) 64(47.06)

RSB (kg/m?) 23.21+2.24 23.36+2.21 1=0.333 0.739

FEV1/BHH (% ) 54.12+4.36 58.36x4.24 1=4.888 <0.001

FEV1/FVC(% ) 64.12+4.36 63.46+4.78 1=0.703 0. 484

CAT P4 (41) 23.1242.47 20.78+2. 69 1=4.420 <0.001
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2.2 TATMERBEBERBESZILE 76 6l ACO  88.30% , W 2H 8] 22 BV PEAT & A 22 FH PR 3K 1 74 %
BRI TR R %L 98 141], 136 151] COPD 2 3% rh ks LLEbE:, 2 3 LG 128 L (P>0.05) ,ACO 4l K
PRIREEL 188 f5il, ACO 411 COPD ZHHh FIFUGERRY: ML COPD 41 (P<0.05), W2,
S SR I DA =2 B PEAT B 32, 430 o5 LE 80. 619% FiI

F2 FEREEWERAR LR (n)

9o JE T ACO 2H (98 ¥k) COPD 41 (188 k) X P
L AT 79 166 3.099 0.078
4 ve T AT 32 40
CLES RO 23 58
B2 AR 10 23
BV AT 6 16
PN 7R T 4 11
R T 2 8
VLA B 1 1 2
R A 1 4
PR 0 4
2% PR 2 7 0.598 0.439
4 WO BRI 2 3
Jili 58 5 3K AT 0 4
FA 17 15 5.690 0.017
i B 11 4
SRR e ANz ] 6 7
Ve B 2L T T T 0 4

2.3 WAHASEFEZBEHMLRE ACO 4HEH B /KT COPD 4H(P<0.05), W3,
TDR% WA% J% IfiL{F MMP-3 _MMP-9 TIMP-1 TGF-
*3 WASEEBHELE

EEL ACO 4 (n=176) COPD 4 (n=136) ! P

TDR% 30.43+4.12 24.73+3.17 11.247 <0.001
WA% 64.48+6.73 56.78+6.12 8.474 <0.001
MMP-3(ng/ml) 46.94+3.52 42.36+3.46 9.711 <0.001
MMP-9( ng/ml) 287.43+22.67 247.36+20. 54 13.120 <0.001
TIMP-1( ng/ml) 60.43+3.82 58.43+3.17 4.088 <0.001
TGF-B(pg/ml) 513.47+46.78 497.78+46.36 2.355 0.019

2.4 AEREBEBLE ACO & COPD 2ESEE HE.F 4 TDR% WA% Mg MMP-3 MMP-9  TIMP-
SBIERRELEE A RN R Y ACO M COPD i 1 TGF-B /K-35 15 T2 22 B P AT B 41 I8 2% [FH Bk
KEEBIEWRHLE, ZR A5 2#E L (P<0.05), W (P<0.05), W4,

£4 ATEHEEBRBLE ACO K& COPD EESEEBISIRILE

izt W JIPEFFTE (n=245) B PHMEERE (n=9) HH(n=32) F P

TDR% 28.43+4.08 29.78+4.76 33.88+4.71** 24.255 <0.001
WA% 61.43+6.78 60.47+6.89 67.68+6.87 ** 12.247 <0.001
MMP-3( ng/ml) 43.78+4.12 44.78+4.36 49.1213.78 ** 24.148 <0.001
MMP-9( ng/ml) 279.43£20.78 278.79+21.72 295.73£19.89 ** 8.830 0.001
TIMP-1( ng/ml) 58.43+4.18 57.78+4.20 63.72+4.39 ** 22.799 <0.001
TGF-B( pg/ml) 503.73+42.36 502.64+41.78 536.73+43.73 ** 8.650 0.044

o B2 BVEFT T LA, P<0. 05, #5385 22 BHPEBR B AL, P<0. 05
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2.5 ACORZEMEBHREZRS 4 T Logistic
AT R, G MMP-3  TIMP-1  TDR% &

S E BRI R 2R 2025 4E 3 A4 22 &5 2 )

WA% 5 ACO KAEMGERIFE (P<0.05), W#ES,

RS5 ACOREMRBREERSH

SES B SE Waldy? P OR 95% CI
LA R 0.781 0.358 4.759 0.029 2.184 1.083 ~4. 405
MMP-3 0.920 0.379 5.892 0.016 2.509 1.194 ~5.274
TIMP-1 0.795 0.346 5.279 0.022 2.214 1.124 ~4.363
TDR% 0.948 0.361 6. 896 0.009 2.581 1.272 ~5.236
WA% 0.874 0.388 5.074 0.025 2.396 1.120 ~5.127
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