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CT-based assessment of the correlation between COPD severity and body composition WU Zi-han, ZHANG Ting-ting. The
First Clinical Medical College,China Three Gorges University, Hubei 443000, China

[Abstract] Objective: The purpose of this study was to evaluate the magnitude and direction of correlation between
CT-quantified body composition and both lung function and quantitative pulmonary features in patients with chronic ob-
structive pulmonary disease (COPD).Methods:Clinical and imaging data from 176 patients who presented with cough,spu-
tum production,or dyspnea in the Yichang Central People’s Hospital from January to August 2025 were retrospectively an-
alyzed. All patients underwent spirometry and chest CT.As per the diagnostic criteria of the Golobal Initiative for Chronic
Obstructive Lung Disease (GOLD), 176 patients were categorized as GOLD 0 (n=40),GOLD 1—2 (n=141),GOLD 3
(n=57) ,and GOLD 4 (n=238).Airway wall thickening and emphysema severity were quantified using Pil0 and LAAY% ,re-
spectively.Fat and muscle components were quantified by CT thresholding at three levels:one slice just above the aortic arch
(subcutaneous fat area,total thoracic skeletal muscle area, mediastinal fat area) jone slice at the suprasternal notch (pecto-
ralis muscle area) jand one slice at the inferior border of T12 body (erector spinae muscle area and fat-infiltration area).An
Al algorithm automatically quantified bone mineral density (BMD) at T11—L1.Pearson correlation was employed to assess
the correlation between body composition,lung function and quantitative features, and the potential confounding factors in
the regression models were controlled. Results: The erector spinae fat-infiltration area, total thoracic skeletal muscle area,
subcutaneous fat area,and T11—11 BMD were negatively correlated with LAAY% (r=—0.19 to —0.39,all P<(0.05).Pec-
toralis and erector spinae muscle areas were negatively correlated with Pil0 (r=— 0.27 to —0.28,both P<C0.05).Muscle
area,subcutaneous fat area,and BMD showed statistically significant correlations with spirometric indices (r = —20.15 to
0.48,all P<C0.05).Conclusion: " One-stop" chest CT quantification of body composition is correlated with COPD severity
and may provide complementary information for comprehensive COPD assessment.lLongitudinal studies are needed to vali-
date its predictive value.
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k1 HRRAL 5Kk AT
PPN FvC FVCY% pred FEV] FEV1 % pred FEV1/FVC pil0 LAAY
r P r P r p P P r P r P

B L AR 0.452 * * <20.001 0.196 * 0.009 0,478 * * <20.001 0,271 * * <20.001 0,280 * * <20.001 —0.265** <20,001 —0.147 0.052
K UG W i3 8 & AR 0.063 0.405 0.033 0.662 0.052 0.489 0.427 0.066 0.386 0.066 0.386 —0.217 * * 0.004
YT 5 5 @ AR 0.118 0.119 —0.015 0.846 0.051 0.504 —0.021 0.784 —0.031 0.682 —0.032 0.673 —0.041 0.585
B B By & AR 0.091 0.247 0.252 % 0.001 0.278 **  <C0.001 0.366 **  <0.001 0.421 %% <<0.001 0.044 0.561 0.394 %% <20.001
J A LR & AR 0.358 * * <20.001 0.130 0.085 0.364 * * <20.001 0.205 * 0.006 0.218 * 0.004 —0.144 0.057 —0.222 * 0.003
Jé) L o AR 0.382 * * <20.001 0.122 0.107 0.367 * * 0.180 * 0.017 0.190 * 0.011 —0.282** <20.001 —0.103 0.176
T11BMD 0.226 * 0.003 0.053 0.484 0.310 * * 0.148 * 0.049 0.243 * 0.001 0.132 0.080 0.187 * 0.013
T12BMD 0.272 % * <20.001 0.113 0.134 0.384 * * 0.220 * 0.003 0,310 * * <20.001 —0.185 * 0.014 —0.194 * 0.010
L1BMD 0.243 * 0.001 0.113 0.134 0.362 * * 0.226 * 0.003 0.318 * * <20.001 —0.140 0.063 —0.194 * 0.010
T11—LIBMD -F ¥ 14 0.254 * 0.001 0.096 0.207 0.362 * * 0.204 * 0.007 0.298 * * <20.001 —0.156 * 0.038 —0.197 * 0.009

E: " P<C0.05,"" P<C0.001,

%2 TR GOLD 2 &4 i 4
. GOLDO GOLD1—2 GOLD3 GOLD4
N

R (n=140) (n—=41) (n=57) (n=38) F P

B L & AR/ em”® 28.0247.73 27.4+6.84 22.5545.83 23.4544.93 6.309 <0.001

K U Ag B 2 8 d AR /em?® 0.90+0.58 1.26+0.83 1.0040.86 0.86+0.78 1.447 0.241°

I\ I g By @ 47/ cm?’ 7.20+2.91 9.16+4.69 8.2444.93 7.0844.35 1.873 0.138°

BT RE W @ AR /em?® 179.794+75.81  151.99+68.17  123.49+74.45  95.03£60.77 8.171 <20.001

F4 3 LA & AR/ em? 165.5+45.21 161.84+42.41  142.07£36.51  142.69+25.37  3.792 0.012°

Jé WL @ A2/ cm? 41.594+11.24 40.67+12.84 34.45+11.03 35.65+10.97 4.245 0.003

T11BMD/mg/cm® 114.85+44.37 94.18+30.2 91.02+23.5 90.28+138.96 3.337 0.020*

T12BMD/mg/cm® 111.49+41.8 91.26+27.92 83.64+21.66 84.36+£34.54 3.986 0.009*

L1BMD/mg/cm® 108.04+42.39  84.96+28.35 75.19421.87 78.33£39.46 5.589 0.001°

T11—L1BMD/mg/cm® 111.46+42.34  90.13+27.61 83.29+21.01 84.32+136.32 4,495 0.005"

Pil0/mg/cm® 4.3640.57 4.8540.63 4.8640.67 4.7140.68 5.431 0.002¢

LAAY% 11.58+8.01 18.114+9.9 21.77+11.99 27.02 +13.66  11.258 <0.001°

AR ATARM AL L, WA KA LR £ 5 £5H." KT Levenes o lh 5 £ R F(P<C0.05) , s 4 4% Welch's ANOVA # P 14,
%3 FEV,/FVC 44 ¥EIER

W JR /KR AIFRLEE  jrhi i P B # 95%C1 L2 2 it
B B 27 Beta ' nli kR VIF
wE 57.146 14.362 3.979 <20.001 28.788 85.503

B L & AR 0.374 0.179 0.162 2.090 0.038 0.021 0.728 1.853
& T Rg Wy & AR 0.025 0.022 0.124 1.132 0.259 —0.019 0.070 3.684
JA LB AR 0.043 0.036 0.108 1.206 0.229 —0.027 0.113 2.452
J4 L & AR 0.053 0.131 0.040 0.404 0.687 —0.206 0.312 3.041
L1BMD 0.080 0.034 0.180 2.343 0.020 0.013 0.148 1.817
Pil0 —3.085 1.454 —0.131 —2.121 0.035 —5.957 —0.214 1.177
LAAY —0.451 0.087 —0.355 —5.185 <0.001 —0.623  —0.279 1.441
S 0.130 0.113 0.094 1.142 0.255 —0.094 0.354 2.059
BMI —0.327 0.426 —0.087 —0.768 0.444 —1.168 0.514 3.928
hE) —9.880 2.821 —0.284 —3.503 0.001 —15.450  —4.311 2.025

#:F=14.217,R?*=0.463,iA ¥ )& R?=0.430,

FEV,/EVC il 57 5% i [ 2% . Jili 3 B 28 (LAA Y Fl
Pil0) J& & 58 2 57 5% e &R . Y4 B BR 1 Pilo Al
LAAY AN 5 )5 . bR K T 4y 2 8005 FEV,/
FVC BEMAZm K&,

A3 2 T 43 B 45 50 (36 4) L A8 R AE R 1R ) A
BMI J& . 3% )2 AR 53 K CT 2808 3 43 )2 171 15
PR, B AR G35 R? =0.448) , fE %M A, 1
H LI A (B=0.167, P =0.031) 5 LIBMD(3=0.191,
P=0.015) 5 FEV,/FVC & & #5571 A1 5 ; 05 i
Jiii i R (B= —0.227, P =0.008) . Pil0 (B= —0.129,
P=0.036)5 LAAY (= —0.320, P <<0.001) 5
FEV,/FVC & & #7540 X

W FEV, Yopred B 520 R R, 17 T £

T A 20 B (3R 5) L AR R R (R B 42 it 2 3 L
(F=8.643,P<C0.001), % J5 R* } 0.304, "W
HAL(R=0.205,P=0.018) .LAAY% (= —0.240,P =
0.002) J& FEV, Y pred MMz 2 N E ., SRR T
Pilo Fil LAAY IASZE &t 5, A WLH AL (B=0.297,
P<0.001) . L1BMD(B=0.188,P =0.034) & FEV, %
pred B0 ST 52 R &,

A3 )2 BNE A3 AT 45 S0 (R 6) i 7 R B A % Lk i)
1 BMI J5 3% 2 AR BT 5r B CT 280 57 43 J2 Tl
IR, e AR JH & J5 R* N 0,318, 7RI AR,
A LT AR (B=0.209, P =0.015) 5 FEV, % pred %
b Pk S TE R OG5 1T A B i D AR (B= —0.218, P =
0.022) 5LAAY% (B=—0.206,P=0.010) 5FEV, %
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%4 FEV,/FVCLELMEHER
W R AR *ﬁ;{{%%#{‘ FFMA R B , P B# 95%CI S M Gt
B AR R Beta TR kR VIF
wE 46.872 14.725 3.183 0.002 17.795 75.948
£ 0.188 0.114 0.136 1.650 0.101 —0.037 0.413 2.136
hEX| —7.592 2.987 —0.219 —2.541 0.012 —13.492  —1.693 2.343
BMI —0.082 0.429 —0.022 —0.191 0.849 —0.930 0.766 4,117
&AL & AR 0.384 0.177 0.167 2.172 0.031 0.035 0.734 1.871
&AL RS B 02 & AR 0.682 1.370 0.034 0.498 0.619 —2.023 3.387 1.517
W B g By & AR —0.805 0.301 —0.227 —2.675 0.008 —1.399  —o0.211 2.276
W T g By @ AR 0.043 0.024 0.212 1.824 0.070 —0.004 0.090 4.278
B 35 LB AR 0.032 0.036 0.081 0.904 0.367 —0.038 0.103 2.575
A L AR 0.107 0.131 0.081 0.821 0.413 —0.151 0.366 3.118
L1BMD 0.085 0.035 0.191 2.462 0.015 0.017 0.154 1.914
Pil0 —3.029 1.434 —0.129 —2.112 0.036 —5.861 —0.197 1.181
LAAY —0.407 0.090 —0.320 —4.519 <0.001 —0.585  —0.229 1.590
EoRAEA F=12.823,R?=0.486,A% )5 R?=0.448,
%5 FEV,%pred 4 T4 EEHEA

W6 R F A/ K R AAT AL & 2 ¥R A K B # 9500Cl PRy 2

RA B AR R Beta ! d i ER VIF

E 36.699 27.219 1.348 0.179 —17.044  90.442

A L AR 0.809 0.339 0.205 2.386 0.018 0.140 1.479 1.853

& T Rg Wy & AR 0.041 0.043 0.117 0.97 0.333 —0.043 0.125 3.684

Fa A% L B @ AR 0.098 0.067 0.144 1.459 0.146 —0.035 0.231 2.452

A UL AR 0.093 0.249 0.041 0.373 0.710 —0.399 0.584 3.041

L1BMD 0.112 0.065 0.146 1.721 0.087 —0.016 0.240 1.817

Pilo —5.055 2.756 —0.125 —1.834 0.068 —10.497 0.387 1.177

LAAY —0.522 0.165 —0.24 —3.167 0.002 —0.848  —0.197 1.441

o 0.404 0.215 0.170 1.879 0.062 —0.021 0.829 2.059

BMI —0.687 0.807 —0.106 —0.851 0.396 —2.281 0.907 3.928

NEX ) —18.236 5.346 —0.306 —3.411 0.001 —28.791 —17.681 2.025

E:F=8.643,R*=0.344,#A% )5 R?=0.304,
%6 FEV, %pred 2 EEHEZ
V5 kAR ﬁﬁ}ﬁ%%%ﬁi Fof AL B 3 . b B # 95%CI 325 gt
B Fofe iR Beta T R i3 VIF

T 19.732 28.058 0.703 0.483 —35.673  75.137
- 0.500 0.217 0.210 2.305 0.022 0.072 0.928 2.136
DEX A —14.501 5.693 —0.243 —2.547 0.012 —25.741  —3.260 2.343
BMI —0.283 0.818 —0.044 —0.346 0.730 —1.899 1.333 1.117
A L & AR 0.826 0.337 0.209 2.447 0.015 0.160 1.492 1.871
K LR By i3 & AR 1.178 2.610 0.035 0.451 0.652 —3.977 6.332 1.517
W% A B & AR —1.326 0.574 —0.218 —2.312 0.022 —2.458  —0.193 2.276
T Rg By & AR 0.071 0.045 0.201 1.558 0.121 —0.019 0.160 4.278
B3 LR AR 0.081 0.068 0.119 1.190 0.236 —0.054 0.216 2.575
4 WL T A2 0.182 0.249 0.081 0.731 0.466 —0.310 0.675 3.118
L1BMD 0.120 0.066 0.157 1.822 0.070 —0.010 0.251 1.914
Pilo —4.967 2.733 —0.123 —1.817 0.071 —10.363 0.430 1.181
LAAY —0.448 0.172 —0.206 —2.613 0.010 —0.787  —0.110 1.590

ERABEEAM F=7.798,R*=0.365, %5 R?=0.318,
pred 4 i ST FUR DG,

o

22 WU 5% $ 7 AR B B 43 S H CR SRS L LD E |
N WG A5 o Z8) AE COPD 3 w3 W, IF 5 7 5 #H
Fel1o18] R BFSE AL T MR CT Sz — il 207 2 BB 4%
(ZHEME % ) LA 2 WL TR B fg 1 53 A (i
T S5YNREAE N L IF FR GoiFAk H 5 il ) i S il 45 4l =

R, S 2 R AR — R TR 5 SR — R bR
F 5% 40 LL L AR IR 53 B 5 4 5 T 52 2 AR AR T 40E

T — T2 A 3 A R COPD H 3 I i A E
BIFEB R R 389, AW, BMD 5 FEV,/
FVC S IEAH I, I 7 432 ] D= A5 8 e 47 2 304 2k <7 A
KM F PR B s 5 R A7 B R B TR S 2 A
FEIE R AR 32 G TR 58 B AN 5 o U I B O 3 2K 5 il ) i
AMALIFARFR A — X — R R, HE R RRAEZ R R
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FL[R 4K sh 2k W 2% . 56 F COPD bk B - Joit 9 2k
AL . H AT LA o 20, B IR e B R
i T B8 Fh S A8 RE A v Y A A 2 T
1 4 B AL 5 RANKL 3 % A1 ¢, COPD & I8 i
BEAS B AN 1 RANKL 7K S 755 09 438 b 1% % 42
PEAE T SHE L AN O B TR A T T sh e
VB SRR ARG IR A] SR 5w A AR
2% ) 1 25 5 5 M A e R R R 5 9 0% L X 5 B AR
FERY I 1] — B,

5B B AL L E7E COPD B # Hh it R /b
UL BRI B Rl 27.5% Y, AR b, L
Y FVC.FEV, 23 IEM K (- 2 0.45~0.48) ,
S A 5 A BB 43 b T DG B R X B A8 5 i A UL
WA S5H it Re48bn 2 R R F B P FEM L., Z K
PR R LA = 538 SR h 2 A — 2 — BB R
AR A B . A L5 I D A DG 156 B S ) &, ]
B 5 HAE Ry e %00 WURE X i 3l 52 BR 31 08 A ¢
COPD & I 36 2 W B A 18 8 5 R K T 2% 0 L
T ol R A JUL T FRBE A o w4 B LA i A5 1) T B DT
5 FVC.FEV, 2 RE N —8UE b $> . BT
W IRFRW M #8 CT & iy B H L AL 5 COPD il
Jei R & S I AT 55 A ek B A o AR A i S 45 A 4 A
Ivi) 52 WL 9 1 22 A P 00200 e 5 L R v AR R IR
T JRURS: 14 i A DG 1 TIE 4 2F — 2B SRR O R 48 R &
X BEAERFSE SR B COPD A 3¢ AL A B AE [ A5 9 I
Z R GNP 2 B TR A A
SRVE IR R, WS EOILA TR RS LR AR 2
B, T FEAIGZ Shifit 5 5 D RBR A L X i a0 7wk
& COPD #H I LA E 1) 5 A 456 i e 52 L 8 3% S48 e
YT IR RBER AR KW CT K48 1 LR 18
B AT VR SR 256 PEAR 08— &8 43, S R e XU A 4R
R 5 E ST IR AR A R

CHEREAE S B AR R R B — IR M iE A S
COPD B EBABCT A L0, AW h, BT 5 i
T AR 3G 14 il ) R A 1 Ml e R B A G, ) |
5UNE RS G — B, A AR R D7 16 FR AR A
RN Z )G, % FEV, /FVC R 8l 7 7 (6] 3, 7] B
55 D SN B i 10 A 0 T O L R E AR
KECHE B YA LY AT A A R AE RS iz B Ak
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AR TR . 5, B8 W m ik ok
HEWT R AR G R . R GFEA S AHXTA R, H GOLD 3—
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