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ABSTRACT

Objective To explore the predictive value of acute exacerbation in patients with stable chronic
obstructive pulmonary disease(COPD) based on clinical features and computed tomography(CT)
radiomics. Methods 178 patients with stable COPD diagnosed in our hospital from January 2021 to
January 2023 were selected.The clinical data, chest CT examination and pulmonary function test
results of all subjects were complete.The patients were followed up for 1 year after discharge.All
subjects were divided into acute exacerbation group (68 cases) and non-acute exacerbation group (110
cases) according to whether acute exacerbation occurred or not.The differences in clinical features
and CT findings between the two groups were compared.According to the random method,all
subjects were divided into training group (n=125) and validation (n=53) at a ratio of 7:3.The 3D-slicer
software was used to extract the radiomics features of lung windows in CT images of all subjects.The
basic clinical characteristics and CT imaging parameters of the patients were analyzed by univariate
analysis.The multivariate logistic regression model was constructed by combining CT radiomics
features with statistically significant clinical features and CT imaging parameters, and the independent
internal validation group was used to verify the above prediction model. The receiver operating
characteristic curve (ROC) was used to evaluate its diagnostic efficacy. Resufts In the training group and
the validation group,the CTA score, total lung volume (TLC), residual volume (RV) to TLC ratio (RV/TLC),
proportion of low attenuation area of right lung (LAA%), left lung LAA%, total lung LAA%, percentage
of bronchial wall area (WA%), and ratio of inner and outer diameter of tube wall (T/D) of patients with
acute exacerbation were significantly higher than those of non-acute exacerbation,while the forced
expiratory volume in the first second(FEV1),FEV; to forced vital capacity (FVC) ratio (FEV1/FVC), vital
capacity (VC), pectoral major muscle area (PMcsa), pectoral major muscle density (PMD), and pectoral
major muscle index (PMI) were significantly lower than those in non-acute exacerbation(P<0.05).
The intraclass correlation efficient(ICC) of the radiomics features selected by the two physicians in
all subjects' CT images was 0.87,indicating good consistency (ICC0.8).A total of 1573 features were
extracted,and 6 features were selected by maximum relevance and minimum redundancy (mRMR)
algorithm and LASSO regression analysis.By calculating the area under the ROC curve (AUC),it was
found that compared with the clinical features and CT radiomics features alone,the combined
prediction model had the highest AUC, accuracy,sensitivity and specificity in evaluating the acute
exacerbation of stable COPD patients. Conclusion Based on the clinical characteristics, CT radiomics
has a good evaluation value for the prediction of acute exacerbation in patients with stable COPD,and
has a certain prompt effect on the formulation of clinicians ' treatment plans,hoping to achieve
individualized and accurate treatment of COPD patients.

Keywords: Clinical Features; Computed Tomography; Radiomics; Chronic Obstructive Pulmonary Disease;
Acute Exacerbation; Predictive Value
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1.1 —fEEN EF2021F18F2023F1 B iE FHERHIZH
1785132 EEACOPDEE,

MR Fi>60%; COPDEERS (IBEBEEMEME
TFILIA1ER (2021 EEITHR)) PHhmisuning; COPDEEWATF
REH(IRFRERREREN). HbriRAE: ECT. MINRERT
TERHE; GRERARE, CTRERREETLTEREDT; &
FHMMR ARG ER, WME. Bk, KERETNR. METER
$%; SHAREXRER. FWAARRENEEERK. Kke
BZASERZANERIAMAR, FIEMANRERETHNEE
HEREPR, NBELRESFBITE, WAEEEHITIENE
FES, B ARABRIERBAMIZ T AR, RIESESEMER
MEEREBFERANRS A2 EINELH(68F))FIEMEME
£H(110%1), EFRCOPDRMINEE X 14 dFA LAMEIR RS /3% 1%
AN IZ R IG N AEFEEH, BTEE TR/ OB R,
1.2 (N5 %R TESOMATOM Definition FlashXGECT
HEMNHTRICTHE, BRHEWNESELE LN, HMEM
B, ki, HIECEEEMAREMEK, CTHESH: &
BR250mAs, EHE120kV, $#8850.915, BE1.0mm, EiEE
0.625mm,
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1.3 MR FHIHEEIQN: FREMIRXRECTIOE M 1ENE
BEE JaegerfiThae AR MAHIhAE, ME LU TAIINAESEL: %1 s
B/ SE(FEVL). FEVi5BAMMES(FVC)LLE(FEVL/FVC). B
BE(TLC). FEE(VC). BSE(RV)STLCHL{ERV/TLC, COPD
BT (CAT) 3295 DEEER 0~40%, Hh BMSHmIE
0-10 93; HEZFIC11-209; EEFEMIC 21-3097; FET
ERFMIZ31-4093,

1.4 CTEEEAESIT EABIFibdEdHaxCcTE G
Ao, NEREEFARNT: OEBKACTRGHNRE
£, BEEANMBANBNBSETFSH, BIELERE
Bahit B HR AN ETR(PMcsa), BAHIEH(PM)ITEAR:
PMI=PMcsa/& BT (m?), BARZE(PMD)E X AN
ANBEYCTEENEBRETYE, OFEMANTNKRHNCTE
EF7EGEL G BRGSO NIRIREohRIT=4E
B, WCTEGDMERBXLE(LAA%)RBZERBEHITE
2E, BoIEREMHHNEREEUREMHLAA%, GTEE
WIICTEGE £, XRAEFRRNIEXSEEEINZD). &
EENR(L); BEERE(T)=(D-1)/2, iHEEERNIMRELE(T/D).
EEEEINE 9L (WA%)="t(D/2) 2-1t(L/2) 2/m(D/2) X 100%, Mt
MEPHITIR, NFHENRELER, WELFT.

Bl CT/E 34T, EIAARAROER B BT = Ea, HIBYRTHRRMNEXAECEENM D). FENE D).

1.5 CTEMRIFAEREN. % REBRENEIRIET : LGB
AR D NINERA (n=125)MIIELA (n=53). FILEFREH
R RAE CTEGRAIDICOMISH#ITII— U MERELEFSA
ZE3D-slicerfhfF i, HIZABSERICTIZHARMNBSHES
(EIm3)ERZRHEME RGNS N BEHITF R HIRk
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BEANHREN20% A BIEHITERROIAE , FHM2MEIN(EIM3. 4)i
FH—BERAIEE Y, RAEERAEXRNTRMRMR)E
ENLASSOEIN B4, Tkl R AR E CTERGPIRIE GA
FHHIE,

1.6 MAERAERREIE RAERRS T EEERIGKFFEN
CTE&2E, RBHAM(random forest, RF) #2853 51753449
BIGFSETNIER, REBCTEGARBTESRERSRITSE
BXWIRKFE. CTRESHERNES TEBEIRE, A
I R ERIRIE LA IOIE IR TR R,

1.7 KFE D SERSPSS 2505 2R HITHIT O, FA
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=9, FHAKolmogorov-Smirnovia I3t L T EH#HTES S
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PMD. PMIZEZEMTFIMMESL, BERVIABRITFEX
(P<0.05), REMERYESITFEX(P>0.05), WRIFFRo
2.2 TR iy A (UEE IPISFRE it E CTEGIEER
GAFRERICCH0.87, WAA—EMERLF(1CC>0.8), HiREH
1573MFE, EHRAEXR/NTHR(MRMR)EERLASSOEYIS)
Wrfesk. TREHAHES N6 (E2FIR). RBBRRDHEE
ERIRKRFERNCTEES R, BCOREAFRHEASHEBRIT
FEXNIRARHE. CTEGSUARMES TEEEIIEE, N
FRIRII BN BRI IEAR B0 ER TR, HROCHIZIIEIZFT.
KEEMEIISAMIIEAR PN EHCOPDRMMERAUCH
0.983(95%Cl: 0.963~1.000)#10.835(95%Cl: 0.625~1.000), /RN
0.9237010.875, SURkM4790.895410.813, $55=1%90.912%10.863,
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EMCTRAGSE, HACTAIFS. TLC. RV/TLC. BFiLAA%. £ EESHHEWRZTEEEFEE, @IdHHBEAUCKT, 58
FILAA%. SFILAA%. XSEWA%RZSET/DILEMRFEVL.  IRMIGRSEFE. CTRAGAFRELLR, KETUNREIT G E
FEV1/FVC. VC. PMcsa. PMD. PMIEBEZEER(P<0.05), COPDEEIMMEMAUC. EME. BRE. KRERS. WX
REGEZBEERMEBRITFEREX(P<0.05)MIRKRIFE. CT 2. E4FR.

R1 /MNEANESMMEARKRE. CTRHESKELR

=] JIR4A (n=125) IR (n=53)
2MmEA F2MMEHL  t/x¥YZ P 2MmEA F2EMEAL t/x¥zZ P
(n=48) (n=77) (n=20) (n=33)
HABI(%)] F 28(%) 37(48.05%) 1.252 0.263 11(55.00%) 17(51.52%) 0.061 0.805
T 20(%) 40(51.95%) 9(45.00%) 16(48.48%)
FR(F) 71.37£9.96 72.63£10.59  6.732 0.395 71.37£9.96 72.63£10.59 6.732 0.395
BMI(kg/m?) 22.67£1.63 22.83%1.51 2371 0.179 22.55%£1.57 22.72£1.49 2.251 0.183
AR [151(%)] = 25(52.08%) 38(49.35%) 0.088 0.767 12(60.00%) 13(39.39%) 2.122 0.145
& 23(47.92%) 39(50.65%) 8(40.00%) 20(60.61%)
RE[A,M(Q1,Q2)] 58(34, 116) 59(37, 98) 1.569 0.083 55(32, 108) 56(36, 91) 1.312 0.073
CTAES3[53,M(Q1,Q,)] 19(14, 24) 15(10, 22) 0.207 0.001 19(13, 23) 15(9, 21)0.213 0.000

HABAEITE[10 X 109/L,M(Q1,Q2)] 7.93(6.45, 9.73) 8.57(6.11,9.87) 1.205 0.152 7.92(6.43, 9.78)  8.59(6.14,9.81) 1.152 0.108
FRMER AR T (10 X 10%/L,M(Q1,Q2)]  5.51(3.99,6.91) 5.32(3.67,7.23) 1.083 0.353 5.47(3.63,6.72) 5.39(3.57,7.31) 1.025 0.332
FERR MR IT (10 X 10%/L,M(Q1,Q2)]  0.11(0.08,0.23) 0.09(0.03,0.21) 0.972 0.537 0.10(0.07,0.22) 0.09(0.03,0.21) 0.931 0.471

FEV(L) 41.65+10.32 51.92+11.36 0.876 0.016 41.87+10.51 51.87+11.78 0.863 0.000
FEV1/FVC(%) 46.37+11.67 57.63+13.65 1.057 0.032 46.89+11.13 57.25+12.97 1171 0.013
TLC(L) 6.75+1.21 5.41+1.29 0.732 0.001 6.16+1.19 5.19£1.07 0.693 0.000
VC(L) 4.52+0.73 3.124+0.68 1.603 0.001 4.15£0.91 3.07£0.85 1.207 0.000
RV/TLC(L) 56.75%+8.73 48.51+9.73 7.825 0.000 55.39+8.21 49.21+9.26 7.753 0.000
PMcsa(cm?) 12.39£6.97 19.58+6.53 3.269 0.000 12.25%6.53 19.31£6.75 3.152 0.000
PMD(Hu) 26.53%+9.82 35.01+10.21  5.173 0.000 26.12+9.08 35.87+10.12 5.093 0.000
PMI(Z£s) 4.61%2.01 6.87+2.17 4.639 0.000 4.32£2.07 6.53+2.09 4.713 0.000
GRHLAA(%) 26.53+8.71 18.31%£9.45 8.713 0.000 26.161+8.23 18.27£9.23 8.251 0.000
FERHLAA(%) 25.62+8.56 18.87%£9.21 9.692 0.000 25.15%8.09 18.56%9.11 9.732 0.000
SAHLAA(%) 52.15+17.27 37.18+18.66  9.212 0.000 52.01+16.98 37.25%17.25 9.131 0.000
ZREWA(%) 80.21%+6.01 75.62+5.87 7.157 0.000 79.89%6.17 74.361+5.21 7.273 0.000
ZSET/D(%) 24.391+2.68 22.37+2.01 8.416 0.000 24.16%+2.37 22.25+2.21 8.362 0.000
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SHREMCOPDAE B MEN IS MBS

gt AUC  95%Cl ERE BEE RBRN

ImARAHE 0.887 0.801~0.963 0.815 0.820 0.809

CTEGAFHI 0901 0.846~0.971 0.861 0.852 0.832

KETNER 0.938 0.912~1.000 0.926 0.898 0.923
3 #
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