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Construction of a system for co-morbid pathological analysis of physical
inactivity and cognitive dysfunction in COPD
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This study aimed to explore whether a frailty assessment questionnaire can
assist in detecting brain frailty, with a particular focus on hippocampal volume reduction in
patients with COPD. The study involved 40 patients with COPD and 20 healthy adults, assessing
frailty status using the KCL, which spans seven structural domains. Hippocampal volumes were
measured from MRI images, and ROC analysis was performed to examine the discriminative ability of
KCL for hippocampal atrophy. The results showed that the left hippocampal volume in COPD patients
was significantly smaller and more atrophied than that in healthy subjects (p < 0.05). Among the KCL

subdomains, both KCL (1-25) and KCL (1-20) demonstrated diagnostic utility in identifying
individuals belonging to the lowest 25% of the left hippocampal volume, with a specificity of 93%,
sensitivity of 90%, and an AUC of 0.82.

anﬁlggggn: The frailty assessment tool KCL can effectively detect hippocampal atrophy in patients
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Data are presented as the median (interquartile range) or n. BMI, body mass index; Cu, current
smoker; Ex, ex-smoker; Non, non-smoker; VC, vital capacity; FVC, forced vital capacity; FEV1,
forced expiratory volume in one second.
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Tablel. Characteristics of the study subjects
Healthy subject COPD P-value
(n=20) (n=40)
Gender (male/female) 7/13 39/1 <0.05
Age (years) 60 (57-72) 72 (64.5-76.8) <0.005
BMI (kg/m2) 224 (20.4-24.3) 23.4 (20.4-25.0) 0.49
mMRC Dyspnea Scale 12/8/0/0/0 14/13/7/5/1 <0.01
(0/1/2/3/4)
Smoking 1/5/14 12/28/0 <0.0001
Status (Cu/Ex/Non)
Pack years 0 (0-20) 43.3 (27-58.9) <0.0001
VC, %predicted 102.8 (96.6-115.8) 95.7 (85.5-113.9) 0.08
FVC, %predicted 107.4 (96.5-118.4) 97.3 (87.6-112.5) 0.07
FEV1, %predicted 105.8 (97.9-112.8) 75.1 (65.2-85.4) <0.0001
DLco/VA, %predicted 92.3 (87.5-105.0) 75.1 (61.2-98.6) 0.07
GOLD( I /11/1I/IV) - 15/21/4/0
Kihon check list (KCL) 4(13-5) 8.3 (5.08) <0.0005
Frailty using KCL 9/10/0 9/11/20 <0.001



1. KCL VS COPD
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Figure2. Comparison of correlation of frailty with left hippocampal volume in COPD
a) Partial correlation analysis of KCL scores and left hippocampal volume in healthy individuals.

b) Partial correlation analysis of KCL scores and left hippocampal volume in patients. Partial corre-
lation analysis was adjusted for eTIV, gender, age and pack-years in healthy subjects and adding
GOLD stages for subjects with COPD as covariates.
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Figure 1. Comparison of hippocampal volume between healthy individuals and those with COPD.
(a) Differences in the volume of the left hippocampus between healthy individuals and patients with
COPD. (b) Difference in volume of the right hippocampus between groups.
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Figure3. Discrimination ability of hippocampal volume reduction in COPD. (a) Correlation between
left hippocampal volume and mMRC score (b) Correlation between left hippocampal volume and

KCL



2. KCL

Table2. Correlation with frailty and hippocampus in COPD

Left hippocampus Right hippocampus
KCL 0 p value 0 p value
Overall 1-25 -0.52 <0.001 -0.48 <0.005
domain
1-20 -0.54 <0.0005 -0.48 <0.005
1-5 -0.51 <0.001 -0.40 <0.05
6-10 -0.41 <0.01 -0.40 <0.05
Sub- 11-12 -0.07 0.67 -0.05 0.78
domain 13-15 -0.04 0.80 -0.11 0.52
16-17 -0.38 <0.05 -0.40 <0.05
18-20 -0.18 0.27 -0.07 0.68
21-25 -0.34 <0.05 -0.34 <0.05
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Figured. Correlation between hippocampal volume reduction and specific frailty-related behaviors
in patients with COPD. (a) Correlation of left and right hippocampal volume with overall frailty
domain (KCL1-25) and subdomain (KCL1-20,21-25). (b) Correlation of left and right hippocampal

volume with specific frailty subdomain (KCL1-20,1-5,6-10,11-12,13-15,16-17,18-20)
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Figure5. Utility of frailty total KCL and subdomains in capturing left hippocampal volume reduc-
tion in patients with COPD. This figure presents Receiver Operating Characteristic (ROC) curves
to evaluate the usefulness of overall frailty domain and subdomain scores (a; KCL1-25 and KCL1-
20, b; KCL1-5, KCL 6-10 and KCL16-17) in detecting left hippocampal volume reduction. In this

analysis, the hippocampal volume reduction was defined as the bottom quartile.
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