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Abstract  Objective: To investigate the relationship between serum cathepsin S ( CTSS), progranulin ( PGRN) ,
chemokine ligand 12 ( CXCL12) and the risk of acute exacerbation of stable chronic obstructive pulmonary disease ( SCOPD)
and their combined prediction efficacy. Methods: Totally, 202 patients with SCOPD were selected and divided into SCOPD
group (n=138) and acute exacerbation of COPD ( AECOPD) group (n =64) according to whether acute exacerbation
occurred. The serum CTSS, PGRN, and CXCLI2 levels were compared between the two groups, and the predictive efficacy
of each serum index on the risk of acute exacerbation in SCOPD patients was evaluated. Results: Serum CTSS, PGRN, and
CXCL12 levels were significantly higher in the AECOPD group than in the SCOPD group (P < 0.05). Serum CTSS, PGRN
and CXCLI12 were negatively correlated with FEV,% (r= -0.830, -0.811, —0.729, P<0.001) and positively correla-
ted with CAT score (r=0.661, 0.767, 0.777, all P < 0.001). The risk of AECOPD was 2.089, 2.294, and 2. 359 times
higher in patients with high levels of serum CTSS, PGRN, and CXCL12 than in patients with low levels of SCOPD,
respectively. The AUC for the combination of serum CTSS, PGRN, and CXCL12 to predict the risk of acute exacerbation in
SCOPD patients was 0.923 ( 95% CI: 0.877 t0 0.956) , which was greater than the prediction of each index alone. Conclu-
sions: Abnormal increase of serum CTSS, PGRN and CXCLI2 can significantly increase the risk of acute exacerbation of
SCOPD, and the combination of three indicators has certain predictive efficacy and can be used as a reference for early
clinical prediction.
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CAT PP A4 2 T0E 52 1 F8 45 A1 6 T W AE AR,
530 ~40 43, <10 73 FERHGENT, > 10 ~20 734

WARLSSEESEAGE 2023 4R 529 % HES M)

SERZMR, >20 ~40 J3 0 T E A

MIEFEFRRI . T A B #H ABGIK HERRES
JEFH K I 3 mL, 7E 4°C 254 F 3 000 §%/min 2.0
10 min, BL.02E4E R 13,5 cm, BCEIEW, SR il i i
WK A2 W B 32 A U0 1L 75 €TSS\ PGRN JKF, {2k
JEEAS I Il 3 CXCLI2 K7, o & 33 A 28 B
R&D 2 H],

YitF oAt SRH] SPSS 22. 0 Giit 2 b kAT
SHT S IES I E R (2 £5) £R8, 2
(8] AR TR 2R 5 26 430, ik — 25 P 4 ] L
R ] LSD-¢ A6r %6, P 2H 8] b AR A ST REAS ¢ A6
B THECRORH B (%) Feom, R XT KL, S 90
BHH U ZoR  Ridit K556 5 #HICHE 3B R ] Pearson £k
PEAROCT: ; b R ] RR A 50 ; P00 25 g 70 B >R
Zik B T AE 45 1E (receiver operating characteristic,
ROC) £k, LA P <0.05 A2 A G2 E Lo

7 X

GRS 2 AR M BMI R R L
RTG53 X (P ¥ >0.05) ; AECOPD 411
T £ % L A5 25 T SCOPD 40, FEV, % (CAT T¥/431%
L5 SCOPD H AL, ZRAGITFE L (P ¥ <
0.05), W31,

f 3% CTSS.PGRN,CXCLI2 &F AECOPD 4
M35 CTSS, PGRN ., CXCLI2 7k F & F SCOPD 41
(P¥)<0.05), W52,

& F FEV,% .CAT 3% % % % s 7% CTSS.PGRN,
CXCLI2 KF B E 2500 iR, A FEV, % |
CAT P43 8 # 1l 7§ CTSS ., PGRN , CXCL12 7K °F Lt
BLOESAGIFE X (P Y <0.05) ;1% CTSS,
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| AECOPD #8(n =64) SCOPD #8(n =138) 1/x2/U & P&
EX YERED 62.31 £5.29 61.78 £4.90 0.697 0. 486
B[4 (%) ] 40(62.50) 89(64.49) 0.075 0.784
BMI(kg/m’, % %5) 21.86 £1.65 22.13 +1.59 1.110 0.269
A (S, % £5) 4.22+1.14 4.01 =1.06 1.279 0.202
FIA[ ] (%) ] 38(59.38) 55(39.86) 6.706 0.010
FEV, % [ #1(% ) ] 5.317 <0.001

<30% 25(39.06) 27(19.57)
30% ~ <50% 28(43.75) 30(21.74)
50% ~ <80% 11(17.19) 41(29.71)
=80% 0(0.00) 40(28.99)
CAT #5[#1(%) ] 2.767 0. 006
<10 % 15(23.44) 62(44.93)
>10 ~20 % 33(51.56) 56(40.58)
>20 4 16(25.00) 20(14.49)
%2 247 CTSS PGRN CXCLI2 A F % (% £5)

207 7l CTSS(pe/L) PGRN(pg/L) CXCLI2(pg/L)
AECOPD 1 64 38.72 +9.06 235.62 £72.29 4.16 +1.38
SCOPD 21 138 30.65 +5.78 174.87 +55.23 2.82 +0.67
A 33.207 6.572 9.302
P <0.001 <0.001 <0.001

%3 FF FEV,% CAT iF 4 & # f % CTSS,PGRN CXCLI2 AP E (% )
| 1) CTSS(pe/L) PGRN( pg/L) CXCLI2(pg/L)
FEV, %
<30% 52 41.65 8. 12 247.81 £42.26 4.27 £0.81
30% ~ <50% 58 34.31 £6.03 203.65 £37. 14 3.31 +£0.62
50% ~ <80% 52 30.70 +4.21 174.59 +30.29 2.95 +0.40
=80% 40 23.91 +4.08 135.89 +27. 51 2.18 +0.35
F{# 71.413 83.335 101.226
P1a <0.001 <0.001 <0.001
CAT % %~
<10 4 77 28.69 +4.11 162.52 +31.45 2.76 +0.42
>10 ~20 % 89 36.26 +4.58 201.31 £36.77 3.32 +0. 64
>20 4 36 40.22 £5.03 243.93 +40.38 4.07 £0.73
F 18 99. 547 67.651 62.986
P1a <0.001 <0.001 <0.001
%4 1% CTSS,PGRN,CXCLI2 & F % AECOPD % 4 t %7
feiw AECOPD #8(n=64) SCOPD #41(n =138) RR 1£.(95% CI) U1k Pk
CTSS 2.089(1.341 ~3.253) 2.829 0. 005
BT 43 57
A& K 21 81
PGRN 2.294(1.363 ~3.862) 2.825 0.005
&KF 50 73
fk KT 14 65
CXCLI2 2.359(1.459 ~3.815) 3.126 0.002
FKF 47 62
fk KT 17 76

7%:202 4] SCOPD # # fn 7 CTSS,PGRN . CXCLI12 F354A 4 %] 4 :33.21 ng/L.194. 12 ne/L.3.24 pe/L
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PGRN FZL7E 1 1M ANAE . B W4 i b B 4 i rh
Rk, AR ZEAYER, S SO | s
N 2E P AEE Sk B A R AR SE
N B H G RN, 5 R AR T R SR B
MR EHE" . AWK B, AECOPD 4 13 PGRN
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RO R IEAHSC, #8783 PGRN H A {2 i COPD i
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i K s SR EOR X G, 3 o 15 2 o

CXCLI2 J&—Ff 5 42 i 52 o 5k 72 %% 114 240 e K]
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Al 45 G CXCR4 87 TR (5 538 B % 5, AT £
BT 2 A B 2 AR T R A SR A
fiff 5% b, AECOPD % Il & CXCL12 /K °F & F
SCOPD ## , HLIfL3% CXCL12 57K -/ SCOPD g
RA I W XU A i o MR AR 2 S R
CXCL12 HA7 I 4% 5 W 41 i 94k B 41 g 5 2 Fh
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JN7, [EJEE COPD F8 25 il &8 N Bz 400 i v S 2R (1 4k
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R B, T IR 5 e R, AR 5T
WK, E CXCLI2 KV 5 FEV, % 2 AHG, 5
CAT 405 IEA 56, MM 75 CXCLI2 RAL A4 N
AECOPD &A= i LB 5000 48 A , 38 o] FH T W 00 155
R, A IR PG S AT U5 2 o

WAL, ARWFSE & BRI CTSS ,PGRN ,CXCL12 J%
AT SCOPD F8 25 2 fin = XURS: 19 (L BH A F
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