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An Imaging Biomarker Predicting Physical Inactivity in Chronic Obstructive
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Physical inactivity correlates with poor prognosis in COPD. We investigated
the relationship between density analysis using inhalation and exhalation CT and physical activity
in 41 COPD patients and 12 healthy subjects aged 40 years or older who visited Yamaguchi University
Hospital. COPD patients had lower physical activity levels compared to healthy subjects, otherwise
had higher E/1 (expiratory to inspiratory ratio) values calculated by density analysis. Physical
activity levels and E/I values showed a negative correlation. Among COPD patients, the physical
inactivity group (14 patients) had a higher E/I values than the maintained physical activity group
(27 patients), and E/I values was possible to predict physical inactivity independently of age,
symptoms, and pulmonary function test. These results showed that E/I is an imaging biomarker that
predicts physical inactivity in COPD patients.
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COPD P )( ) BEE n=12) COPD (n =41) p-Value
Sex (M/F) 6/6 41/0 <0.0001
Age (year) 62 (56-70) 71 (67-74) 0.02
BMI (kg/m?) 21.4 (19.8-23.8) 22.8 (20.4-24.4) 033
Smoking index (pack-year) 10 (0.0-31) 45 (29-103) 0.0004
CAT 4(35-6.3) 11 (7.8-14.5) 0.001
mMRC Dyspnea Scale (0/1/2/3/4) 6/6/0/0/0 17/15/5/3/0 0.62
EX E/ Lo FEV; (L) 2,65 (2.39-3.16) 221 (1.90-2.46) 0.002
FEV, /FVC (%) 78.2 (75.8-86.9) 63.6 (58.0-66.4) <0.0001
FEV, % pred (%) 110 (103-115) 77.0 (65.9-85.6) <0.0001
GOLD stage (1/2/3/4) - 19/20/2/0 -
_ _ FVC % pred (%) 110 (105-120) 103 (88.6-118) 0.08
(r=-0.36, p=0.008) ( 4) RV % pred (%) 114 (103-117) 105 (98.7-128) 0.84
RV/TLC % pred (%) 100 (90.7-113) 90.7 (80.7-102) 0.46
p
IC/TLC (%) 44.4 (42.5-49.6) 414 (34.1-45.8) 0.18
%DLCO (%) 105 (96.8-125) 90.1 (75.8-109) 0.09
%DLCO/ VA (%) 94.6 (89.9-105) 75.0 (65.1-102) 0.18
Data presented as median (IQR: interquartile)
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3-4 METs E/I wo (n=53) (n=12) (n =41)
>1 MET duration (min) —0.18 -0.02 -0.03
2 >2 MET duration (min) -0.21 —0.31 -0.15
( ) >3 MET duration (min) -037% —-0.31 -031*
3-4 METs >4 MET duration (min) -037% —0.46 —-0.36*
Exercise (METs x hour) —036*F —0.32 -0.32*
“p<0.05. Tp<0.01.
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Sedentary Group Nonsedentary Group
(n=14) (n=27) e
COPD Sex (M/F) 14/0 27/0 -
_ Age (years) 75.5 (72.0-80.8) 68.0 (66.0-72.0) 0.01
GOLD stage 1-2 BMI (kg/m?) 241 (22.0-24.7) 22.7 (20.4-23.9) 042
Smoking index (pack-year) 529 (41.3-61.5) 38.0 (22.8-51.5) 0.04
COPD CAT 95 (7.0-11.8) 12.0 (9.3-16.0) 0.16
(”(‘]‘;"{I}g gﬁf"ea cale 3/7/4/0/0 14/8/1/3/0 0.02
FEV, /FVC (%) 61.6 (58.1-66.2) 63.7 (58.5-66.8) 0.69
FEV; % pred (%) 74.4 (58.6-83.8) 80.9 (69.8-90.2) 0.26
CAT GOLD stage (1/2/3/4) 5/9/0/0 14/11/2/0 033
0 FVC % pred (%) 98.0 (80.6-121) 104 (93.3-113) 0.67
1 (FEV./FVC) %1 RV % pred (%) 115 (103-132) 104 (96.1-121) 034
(%DLco) RV/TLC % pred (%) 94.3 (81.2-107) 88.8 (80.7-102) 0.87
IC/TLC (%) 39.0 (33.5-41.8) 44.3 (35.8-47.4) 0.10
%DLCO (%) 922 (76.3-109) 89.5 (76.2-109) 0.90
%DLCO/VA (%) 68.0 (60.6-85.8) 85.1 (70.1-107) 0.11
Step per hour 59.1 (49.0-61.5) 64.4 (52.9-73.3) 017
6MWD (m) 386 (375-417) 412 (372-459) 021
LAA (%) 222 (20.9-22.8) 225 (20.9-25.6) 0.75
6 E/ImLpD 0.983 (0.972-0.987) 0.972 (0.959-0.976) 0.02
Data presented as median (IQR: interquartile)
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) (%DLco) b OR (95% CI) p-Value OR (95% CI) p-Value
Age (years) 0.89 (0.80-0.99) 0.03 0.87 (0.75-1.00) 0.05
CAT 1.05 (0.95-1.15) 0.34 1.15 (0.99-1.33) 0.07
FEV; % pred (%) 102 (0.98-1.05) 0.38 1.04 (0.92-1.10) 0.21
E/1 %DLCO (%) 1.00 (0.98-1.03) 0.78 0.96 (0.92-1.01) 0.11
MLD E/Iymwp (%) 0.47 (0.25-0.87) 0.02 0.39 (0.16-0.95) 0.04
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