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(HZE] a« KIEER CT AEF W2 Erg PR ZEPEFEEM ( chronic obstructive pulmonary disease, COPD ) H1f ;i
FAME . Fa  BUBEET 2013 45 9 A 20 HZE 2014 4E 5 A 20 H Fi#FH X COPD &G AREZ1i %, LLRE B R
TLBEBET T2 COPD i fa i i 4t 138 BIG R GEORL, i i fe B A SR I 1 AR5 A T DT RE M CT K, KeHaii CT
EUR S AE B CT 0k, WdEme it CT A . MG 1 4R RIBEDIIT T RE4S 53 COPD 41 (n=40) 59E COPD 4 (n=
98 ) , Mk 2 ATEILLRIATLIRE . i CT FARaI 220 . R It logistic [11 947477 COPD i fa F B 1 4FJ5 % 4= COPD fy
FRFESR, Jit ROC MZRIEA, logistic MIABAIALRE, 48 2 ZHILLRIEY] . RBSRFEE0 (BMI) | 45 1 B H ISR
RAEBIHMER E 0 (FEV %pred ) | SIERERALLME (WA% ) . SRS (TAC) | <GBREEE (WT) ZR %0
Y, COPD A E MR A 10 mm A& RE R AR AG-F-J7 AR [Pi10; 3.43 (3.30,3.54) vs3.23 (3.15,3.36) , P<<0.001] .
i T - 950 HU 145 8 36k X 18 AR 23 16 (LAA%-950) [2.06 (0.32,6.29) vs 0.57 (0.25,1.89) , P=0.015] 4 . 3 & Tk
COPD 4, COPD 4 F#fifi%EE (MLD) fik Tk COPD 41 [ ( - 799.89+35.62) vs ( - 783.60+43.52) , P=0.038] . —JC
logistic [F1H/M T s, AF#F1 Pil0 JZ & COPD [ £ (P<<0.05) , ROC HhZE FTE AN 0.791 (95%CT0.714~0.868 )
i JEMTINREIE# Y COPD e ARE, Pilo, LAA% - 950 JHERY 3 | 4F )5 COPD &R, $nIailE R CT s
FRUIPi10. LAA%-950 47 B F i R B< £ U A1 COPD.,
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The value of quantitative chest CT in early diagnosis of chronic obstructive pulmonary disease

HUANG Jinxian', HOU Dongni’, XIE Congyi', CHEN Shujing’, XU Nuo’, ZHOU Yanan’, JIANG Hongni"’, SONG Yuanlin"*"
1. Department of Pulmonary Medicine, Zhongshan Hospital (Xiamen Branch), Fudan University, Xiamen 361015, Fujian, China
2. Department of Pulmonary Medicine, Zhongshan Hospital, Fudan University, Shanghai 200032, China

[ Abstract | Objective To explore the value of quantitative chest CT in early diagnosis of chronic obstructive pulmonary
disease (COPD). Methods The clinical data of 138 cases of COPD high-risk patients in Shanghai community and COPD high-
risk respondents in outpatient clinic of Zhongshan Hospital, Fudan University from September 20, 2013 to May 20, 2014 were
retrospectively analyzed. All high-risk participants underwent pulmonary function and chest CT examination at baseline and 1 year later.
Chest CT images were imported into quantitative CT analysis software to collect quantitative CT data. These participants were divided
into COPD group (n=40) and non-COPD group (n=98) based on their lung functions after 1 year. The differences in baseline lung
function and quantitative CT measurements between the two groups were compared. Binary logistic regression was used to analyze the
predictors of COPD in high-risk individuals after 1 year of follow-up, and the efficacy of the logistic regression model was evaluated by
ROC curve. Results  There were no significant differences in gender, body mass index (BMI), the percentage value of forced expiratory
volume in 1 second predicted (FEV % pred), airway wall area ratio (WA%), total airway count (TAC), and airway wall thickness (WT)
between the two groups at baseline. Compared to the non-COPD group, the square root of the tracheal wall area at 10 mm from the inner
circumference of the airway (Pi10), (3.43 [3.30, 3.54] vs 3.23 [3.15, 3.36], P<<0.001), and the percentage area of low attenuation regions
below - 950 HU (LAA% - 950), (2.06 [0.32, 6.29] vs 0.57 [0.25, 1.89], P=0.015) were significantly higher in the COPD group.The
mean lung density (MLD) in the COPD group was lower than that in the non-COPD group ([ - 799.894-35.62] vs [ - 783.60+43.52],
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P=0.038). Binary logistic regression analysis indicated that age and Pi10 were risk factors for COPD (P<<0.05), with an area under the
ROC curve of 0.791 (95% CI 0.714-0.868). Conclusions In the COPD high-risk population with normal lung function, patients with
elevated Pil0 and LAA% - 950 have a higher incidence of COPD one year later, suggesting that quantitative chest CT measurements
such as Pi10 and LAA% - 950 can assist clinicians in identifying early-stage COPD.

[Key Words ]  chronic obstructive pulmonary disease; quantitative chest CT; lung function ; airway wall thickness ; lung density
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5 fifi % & ( mean lung density, MLD ) . 1 % I
X 1 L H 43 He (low attenuation area percentage,
LAAY ) , Il 1H 545 1 =00 e s A AR LG (B
(wall area ratio, WA% ) , FFRir R WA 1,
) A SRR B AGE K 10 mm B ()45 BE 1 ROF-
MR ('square root of wall area of a hypothetical airway

with an internal perimeter of 10 mm, Pil10 ), W& 2,

AU
Aa
A
A,: total ariway area
A A,: airway wall area
A, inner area
WT: wal thickness
WA%: percentage wall area
A=A, T A
A,
WA%=-—X100%
AO
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Figure 1 Airway wall quantitative CT indicators
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(FEV,%pred) . FVC. FEV,/FVC. [a] i} % W A
200 pg V0T HmEmISS ), SERF 15 min, FHREHAT 1
W Res i, RPET skl il e

1.5 %t 543 R SPSS 26.0 Siit=ak it K
GraphPad prism SE17701 . P BIEE02EGERER I
K5, Hn (%) KFm. FREREESH
TR L X +s Fom, 2 dEEE HLRCR ST A
AR5, X5 COPD &4 ml BERIAH G it A 7
2T, WSS HA Gei 22 LB GHR  A H iE
12 N & logistic 7387, LAWIHE COPD % 4= fit 130l
N, [FBRH ROC 2k 1PEAl 2 [F £ logistic [7114

BRI ERE . K0 /KUE (a) M 0.05,
2 # R
2.1 —FHoH G5 (£ 1) B HCOPD

0 5 4k coPD 4 2 41 ¥ %I, BMI, FEV,%pred
ZF G E L, COPDAMW AR

( percentage of inspiratory capacity, IC% ) . fili i
1 [ 4 [t (percentage of vital capacity, VC% ) #
4 COPD 41 Lb 91l . %% T i/ (P<<0.05) . COPD Zi
Pil0, %4 XHE . LAA% - 950 % COPD 41
BEAE (P<0.05) .

&1 COPD SR ANBERBERKAMINGE. CT EEIEIRELIHE

Table 1 Baseline characteristics of lung function and CT quantitative indicators of COPD high-risk pepulation

Index COPD group (n=40) Non-COPD group (n=98) tzly P value
Agelyear 63.78+9.21 58.96+8.11 - 2.857 0.003
Male n(%) 28 (70.00) 66 (67.35) 0.092 0.762
Smoker n(%) 22 (55.00) 39 (39.80) 2.662 0.103
Height/cm 162.55+8.46 164.41+7.62 1.259 0.210
Weight/kg 65.68+9.16 68.14+10.86 1.265 0.208
BMI/(kgem %) 24.88+3.16 25.15+3.19 0.462 0.645
FEV,/%pred 88.00 (84.25, 96.50) 91.00 (88.00, 94.00) - 1.088 0.277
1C/% 112.43422.69 104.66+24.14 - 1.743 0.084
VC/% 109.55+13.13 103.24+11.26 - 2.663 0.010
TAC 55.53+28.75 63.81+28.63 1.540 0.126
WT 1.13+0.13 1.114+0.19 -0.738 0.462
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Continued Table 1

Index COPD group (n=40) Non-COPD group (n=98) tzly P value
WA% 23.00+2.00 22.00+2.00 - 1.681 0.095
Pil0/mm 3.43 (3.30,3.54) 3.23 (3.15,3.36) -4.679 <0.001
lung density/HU -799.89+35.62 - 783.601+43.52 2.097 0.038
LAA% - 950 2.06 (0.32,6.29) 0.57 (0.25,1.89) - 2.426 0.015

BMI: body mass index; FEV: forced expiratory volume in second; IC: inspiratory capacity; VC:vital capacity; TAC: total

airway count; WT:airway wall thickness; WA%: wall area ratio; LAA% - 950: percentage of low-attenuation areas less than - 950

Hounsfield units; Pi10: square root of wall area of a hypothetical airway with an internal perimeter of 10 mm.

22 COPD# &Ml %44 i
HERMTHRFEREMT (F2) , FHFR. VC%.
LAAY% - 950 R A Gt L (P<
0.05) , F—TZINEZFLEIH (F£3) K,

Pil0, fli%E L

i X% COPD 15 [

&®2 COPD R4 ERAERNH
Table 2 Univariate analysis of risk factors for COPD

VC%. fili% R . LAA% - 950 5 COPD &0
FHIENE, AR5 Pil0 J& COPD A& [k Sy fa s H
% (P<<0.05), ROC &4t (K13) , th&k T
FHR 0.791 (95%CI0.714~0.868 )

Index B SE Wald P OR 95%CI
Age 0.066 0.023 8.313 0.004 1.069 1.021-1.118
Gender -0.123 0.407 0.092 0.762 0.884 0.398-1.962
Smoke 0.615 0.379 2.631 0.105 1.849 0.880-3.886
BMI -0.028 0.060 0.216 0.642 0.972 0.864-1.094
FEV %pred 0.001 0.018 0.001 0.979 1.000 0.965-1.037
IC% 0.014 0.008 2.946 0.086 1.014 0.998-1.030
VC% 0.044 0.016 7.304 0.007 1.045 1.012-1.078
TAC - 0.011 0.007 2316 0.128 0.989 0.975-1.003
WT 0.742 1.019 0.531 0.466 2.101 0.285-15.474
WA% 0.097 0.032 2.756 0.097 1.161 0.973-1.385
Pil0 2.634 0.949 7.703 0.006 13.928 2.168-89.476
Lung density -0.010 0.005 4.042 0.044 0.990 0.981-1.000
LAA% - 950 0.053 0.026 4.196 0.041 1.054 1.002-1.109

BMI: body mass index; FEV,: forced expiratory volume in second; IC: inspiratory capacity; VC: vital capacity; TAC: total

airway count; WT: airway wall thickness; WA: wall area; LAA% - 950: percentage of low-attenuation areas less than - 950

Fgi Ak, BT+ LAE COPD By Uk 3 K fd

HeRE

o

hounsfield units.
&3 COPD WEZEHRZESOITFH 1.0
Table 3 Multi-factor stepwise regression analysis of
COPD occurrence 0
Index B SE  Wald P OR 95%CI 206
Age  0.060 0.025 5906 0.015 1.062 1.012-1.115 =
VC% 0.04 0.017 5.680 0.017 1.007 1.007-1.076 E 0.4}
Pil0  2.555 0.966 6.994 0.008 1.937 1.937-85.442
VC: vital capacity; Pil0: square root of wall area of a 0.2
hypothetical airway with an internal perimeter of 10 mm.
0.0 02 04 06 08 10
3 .I'TJ- -I’/P: Area under the ROC curve ety
Area SE P 95%CI lower 95% CI upper
F, COPD 4Rk A= RIET N 2 —", 0791 0039 <001 0.714 0.868
T2 % T COPD MR N & 1 UK A A

B3 fFik5 Pil0 BXEI2HTIZFEAHAEY ROC %k
Figure 3 ROC curve of age and Pil0 in joint diagnosis

of COPD
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