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Association between cathepsin S in bronchoalveolar lavage fluid and severity of

chronic obstructive pulmonary disease
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[ Abstract] Objective To investigate the value of cathepsin S in bronchoalveolar lavage fluid ( BALF) in comprehensive assessment
of the patients with chronic obstructive pulmonary disease (COPD). Methods A total of 46 patients with stable COPD were included
as the study (COPD) group, who paid follow-up visits at the Department of Respiratory Medicine of our Hospital from April 2014 to
April 2017. They were divided, based on COPD assessment test (CAT) results, into group A(n=11), B(n=7), C(n=13), and D
(n=15). Group A was assigned as CAT scored <10, the ratio of forced expiratory volume in the first second (FEVI) to the expected
value =50%, and the frequency of acute exacerbations during last year less than twice. Group B as CAT scored =10, the ratio =
50% , and the frequency less than twice. Group C as CAT scored <10, the ratio <50%, or the frequency more than twice. Group D as
CAT scored =10, the ratio < 50%, or the frequency more than twice. As the control group, 29 healthy volunteers were taken from the
same frame with normal lung function. The levels of cathepsin S in BALF were determined with enzyme-linked immunosorbent assay
(ELISA). High-resolution CT (HRCT) was used to measure the percentage ratio of low-attenuation area (LAA) to total lung area
(LAA%). Results BALF cathepsin S levels in the COPD group were significantly higher than that of the control group. BALF
cathepsin 8 levels related to the severity of the disease as group D > group C > group B > group A (P<0.01) and to the degree of
emphysema as LAA grade 3 > LAA grade 2 > LAA grade 1 > LAA grade 0 (P<0.01). The results of univariate analysis showed that
LAA classification significantly affected the level of cathepsin S ( F=5. 141,P<0. 001). Correlation analysis indicated that BALF
cathepsin S level in COPD patients correlated positively to the frequency of acute exacerbation in the previous year (r=0.142,
P=0.003), CAT score (r=0.309, P=0.017) and LAA% (r=0.497, P<0.001). Conclusion The BALF cathepsin S level

reflects the severity of COPD and can be used as a biomarker in the assessment and treatment of COPD.
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Table 1 Comparison of baseline data among groups
Group A Group B Group C Group D Control Group
Ttem F/X? P value
(n=11) (n=17) (n=13) (n=15) (n=29)

Gender( male/female, n) 9/2 6/1 11/2 12/3 24/5 1.251 0.294
Age(years, x+s) 65.8+10.2 66.1+11.7 65.9+11.9 66.4+9.3 66.1+10. 1 0.190  0.901
Smoking index( pack/year, x+ts) 45.0+16.0 44.0+19.0 51.0+£19.0 50.0+18.0 44.0+18.0 0.073  0.056
BMI( kg/mz, xts) 24.1+5.3 24.2+5.2 23.0+5.4 20.7+4.5 23.2+5.3 1.574 0.762
SBP( mmHg, x+s) 127.7+£11.2 122.4+13.2 124.8+12.9 126.6+11.0 119.8+13.5 2.498  0.292
DBP (mmHg, x+s) 77.2+11. 4 80.1+11.4 76.5+10.5 74.2+12.0 69.8+13.1 1.435 0.342
BUN(mmol/L, x+s) 6.1£1.7 6.2+£1.6 6.5+£2.0 6.4x1.7 5.7+1.8 0.991 0. 804
SCr( pmol/L, %+s) 68.9+10. 1 72.7+£10.9 76.4+10.6 77.9+11.3 67.8x11.2 2.748  0.252
eGFR[ ml/(min + 1.73 m?) , x+s] 97.3+12. 4 95.1+12.0 93.1+10. 8 90.9+10.3 101.7+10.2 0.471 0.639
FBG(mg/dl, x+s) 4.9+2.0 4.9+1.9 5.1£1.8 5.4x1.6 4.7+1.8 1.813  0.401
HbAlc( %, x+s) 4.2+1.7 4.1+2.0 4.5+1.9 4.8+1.7 4.3x£1.6 0.332  0.850
Exacerbation times in one year[ M (Q,, Q5) ] 1(0,2) 1(0,2) 2(0,4) 3(0,9) - 4.768  0.035
COPD assessment test( score, x+s) 5.16+£2.71 9.32+1.99 13.85+2. 80 17.44+4.92 - 13.921  0.001
FEVI/FVC(%, x+s) 65.88+5.01" 62.63+8.99° 50.01+8.93" 39.63+5.96% 88.03x12.54 4.148 0.020
FEVI/PRED( %, x+s) 86.34+6. 14"  66.25+8.87" 42.81+8.02" 25.49+4.43% 94.88+12.98 0.824 <0.001
LAA% (x+s) 4.0+1.2" 4.9+3.0" 6.6+3.9" 9.5+4.7" 1.3+0.9 0.842 <0.001

BMI:; body mass index; SBP: systolic blood pressure; DBP . diastolic blood pressure; BUN: blood urea nitrogen; SCr: serum creatinine; eGFR:

estimated glomerular filtration rate; FBG: fasting blood glucose; HbAlc: glycosylated hemoglobin; COPD: chronic obstructive pulmonary disease;
FEV1: forced expiratory volume in one second; FVC: forced vital capacity; FEVI/PRED: FEV1 of predicted; LAA: low attenuation area. Compared

with control group, * P<0. 05.
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T2 HBAWMREIISE BALF H cathepsin S b3k
Table 2 Comparison of cathepsin S level in BALF

among groups (ng/ml, x+s)
Group n Cathepsin S level
A 11 2.4x1.07 704
B 7 3.3x1. 2744
C 13 4.1x1.6%4
D 15 5.3x1.84
Control 29 0.5+0.3
F 2.419
P value 0.016

Compared with group B, *“P<0.01; Compared with group C, *P<0.01;
Compared with group D, % P<0.01; Compared with control group, * P<0.01.

R3 A EMSMIEEEE BALF F cathepsin S /K FLLE
Table 3 Comparison of cathepsin S level in BALF of patients
(ng/ml, x+s)

with different degrees of emphysema

LAA classification n Cathepsin S level
LAA 0 1.0£0.5"#
LAA 1 2.2+1.2%
LAA 2 14 3.6+1.8°
LAA 3 17 5.3%2.2

F 5.141

P value <0.001

LAA: low attenuation areas. Compared with LAA 1, *P<0.01; com-
pared with LAA 2,#P<0.01; compared with LAA 3, 4 p<0.01.

2.4 XSS

COPD Hi# i BALF 1 cathepsin S 7K 5 Fif—
ELPEINEATAS  CAT 174> \LAA% (r=0.497) & 1E
HHFK(P<0.05;%4)

% 4 BALF ™ cathepsin S 5&siraIHE ML

Table 4 Analysis of the correlation between cathepsin S

in BALF and other indicators

Cathepsin S

Variable
r P value
FEV1/FVC -2.496 0.290
FEV1/PRED -1.569 0.757
LAA% 0.497 0. 000
Exacerbation in one year 0.142 0. 003
COPD assessment test 0.309 0.017

FEV1: forced expiratory volume in one second; FVC; forced vital capacity;
LAA: low attenuation area; PRED; predicted; COPD; chronic obstruc-

tive pulmonary disease.
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