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WE . B RF&H 5% CT (HRCT) BB FRAE BKEEZR KB (LAA) F5 E 552
PR MM A (COPD ) P EREFHAER . ik KRG @& &, IR 2014 5F 6 A—2016 512 A
H i B R FHRITERKSOZEH COPD 25 197 4], A& ;%i’)ﬁ.i’}i])\ﬁ)‘rn}‘ 3d RERFTHRE, &
FERAFA, Mo, "PRIA L, REIAREERE. BN, BhROKRE, BRI ILE HRCT
12, ¥ HRCT 2454 A, E. M3 AFHEFEAA, WERREZ 4%?—“4%&%%\15%#1’ #15 LAA 345
JATMEESH ., R AR 504 E A 101 41 .M R 46 #],-F35 LAA Fo 03 A(252+1.73).(12.34+3.59)
Fo (13.46£3.93) 4, AR B F R BAAEFRE (mMRC), BODE ##KTEA LS M A &% (P <0.05),
JE FEV,.FEV, & fiiH 84 G 4 W( FEV %pred ) .FEV,/FVC%.6 min F 47X I FE #( 6 MWD ), & K R 4 J&( P, ).
RRFAE (PE,, ), REHK (BMI) @& THEARRE (P<0.05), LEFERFLEERS MAES T
EFRLGHFEL (P >0. 05) LAA 45 FEV,. mMRC. COPD ##4&m3X (CAT ). FHgFRHAE M A&
(SGRQ). 6 MWD. Pl . PE, . EEARER K (FEMI ), BMI. BODE /8% (P <0.05), % &M E)a L il
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Comprehensive assessment of chronic obstructive pulmonary
disease with HRCT phenotype and LAA score*
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Abstract: Objective To explore the role of high-resolution computed tomography (HRCT) phenotype and
low-attenuation area (LAA) score system in the comprehensive assessment of severity of COPD. Methods A total
of 197 COPD patients (stable stage), including 162 males and 35 females, who were admitted in Zhujiang Hospital,
Southern Medical University during June 2014 to December 2016 were involved in this study. Basic information,

pulmonary function, respiratory muscle strength, symptoms and quality of life, exercise capacity, nutritional status,
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anxiety and depression, and HRCT scans were recorded. Patients were classified as phenotype A, E and M based
on HRC scan. Correlation analysis of clinical regression with LAA score or phenotypes were performed. Results
197 subjects were divided into three phenotypes based on HRCT scan: 50 subjects in phenotype A, 101 subjects in
phenotype E, and 46 subjects in phenotype M. The mean LAA scores in phenotype A, phenotype E, and phenotype
M were (2.52 £ 1.73), (12.34 £+ 3.59), (13.46 + 3.93), respectively. The dyspnea severity (mMRC) and BODE index
were decreased while FEV1, percent-of-predicted FEV1 (FEV1% pred), FEV1I/FVC%, 6-min walking distance
(6MWD), maximal inspiratory pressure (PImax), maximal expiratory pressure (PEmax) and body mass index (BMI)
were increased significantly in phenotype A when compared with those in phenotype E and phenotype M (P < 0.01).
There was no significant difference in the above parameters between phenotype E and phenotype M (P > 0.05). The
LAA scores was positively correlated with FEV1, mMRC, COPD Assessment test (CAT), St George’s Respiratory
Questionnaire (SGRQ), 6 MWD, PImax, PEmax, fat-free body mass index (FFMI), BMI and BODE index (P <
0.001). Multiple linear regression analysis suggested that BODE index, FEV1, and BMI were independent risk of
LAA scores (P <0.01). Conclusions HRCT based phenotyping of COPD patients and LAA scores may play a role

in comprehensive assessment of the severity of COPD.

Keywords: pulmonary diseases; chronic obstructive pulmonary disease; high-resolution CT phenotype/X-ray

image enhancement; low-attenuation area; comprehensive assessment

12 PEBHZEPERZE ( chronic obstructive pulmonary
disease, COPD ) J&— i LA F:5 22 M P W 8 i R A1
52 BROMFE TP RSB e BEFERB], COPD
BFEAAEFTE Y, — T RER: 2 £ PTPAG COPD
T EAFER WA R R, eI P PEAl b, G5 1]
MR W IIRE . PRI ZHAE . SRR
ARG BAIRE ST, E IR RS B AR [ %
COPD #ATER G PPATEAE AT AFRHM R —PEA R 1A
FB R MR SRR BN T R
CT ( high-resolution computed tomography, HRCT ) A LL%}
AINVEE AL RIS BERG SRR DA VAL, SRk
COPD f8 35 i ZH SO #RA &) 1 9784k ™ AROCHIFR AL
RUIFI HRCT JEAR2 U iRl S AR AR 27 2,
TESCAR U G R IRSF 2 T RA 25 7 H
AR RIULE COPD P EH R BE LR G VPl Th R I
Bff. JfFH, 1B HRCT = B48ARZ — AR B
X35 (low-attenuation area, LAA ) 14355 £ T 25457
FEFRPRAAH G PE M ANTERE . PG, ARWFSEAR S HRCT
X COPD & HATRAR RN 53, RIIZ4EPPAl I
FAJT AR HRCT & LAA PE4-7E COPD ™ i JiF
ZEATHE T IVER, i COPD BiRiR A 2R AR 7T
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PHABRE - ARIE <40 %, SEFIIThEERGIZ COPD 11 &
A (P ASZSEY 3kRIS , FEV/FVC<0.70, B 17
TEFFLEE S Z IR, A2 COPD, 2 WibRifE 5
2017 4 GOLD ZWibr AT 5 ), IHab T IRER 2 .
HEBRBRIE A SCRUE N . WRIIES A% . G
SCREYT L TPE LA SR, LA 8 AT COPD
SN B . AR T ERFRF BRI Bif
PRZE LS, ARG R R B, O R 2E AR
WP E R BT AR, B 458 A
[Eh=S v
1.2 WRFAE

JIi A COPD 5 AH SRR AR X fE O AW S
3d NTERL, EAGERTORIA HRCT 94, LARAENLE
AR TEAR AT REM . PP LA T RE . SRR
MATE TR, B3hAE ). IR S B AR
JITA AR S EE 14 e T 2 A PR I DR A AR
2017 4F GOLD A-B-C~D BPAf AR X F il D BE 43 2% 53 5]

KBHEM N AL B, CoDAAURAThAE T, T, I,
VY.
121 Higrak Bl REIMACR H B KA Cosmed Quark

PFT ZAMDIREICES , 62 ATS (LS brife ™,
A HUNE SN R R A S BRI . 45—
FINFRARL (FEV,). MG R (FVC), 55—
SRR E BT S (FEV %pred ), 5—F
FH IR ACAB N IS B T 5) He (FEV/EVC),
e S SIS 4 AT
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% < % ( maximal inspiratory pressure, PL..) 55 KIE
S & ( maximal expiratory pressure, PE..) ¥, KA
BRI (BEARAR ) EE TG, JHR
5 [ B Bip 2 AR AU 0% 252 2 5 1 WL PR g 7
O R E SR 3 YR RIS HEA 743 HT

123 R EIAAAERE  FIH COPD AL
i ( COPD assessment test, CAT ) F12 B ) 0% [E £ 2%
W92 51 2P IR XE 52 (modified medical research
council scale, mMRC ) TEHREIR ™5 M, A1 i v
K FH TR 16 W W 98 A Tr) 3 (St George's respiratory
questionnaire, SGRQ ) #4714 .

124 E#haes RIEEEER AR ", RH
6 min HATIREIFE (6 min walking distance, 6 MWD )
WABshie ) .

125 EARAE MRAEARCHTTE Y, i AR E R
( body mass index, BMI ). LB 45 L (fat—free body
mass index, FFMI PP/ 885 B FRIROC, R TR BERR 2
BRULBEBEN 73 MR B A8 53 3L &% (R Biospace 23
Al ) #ATINE . EAEIE 2 K, BULPE. BMI= &
/5 (kgm' ). FFMI= 28K / 55 (kgm’ ),
12,6 BUEAPAREIL  FREEFIARTE B 3 2hE i =
e (2 FEAAR I (hospital anxiety and depression scale,
HADS ) SiFfl ™.

127 HRCT 5»#  HRCT H#ERH Philips Brilliance
256 )7 iCT 47, FHSEL : J2)8 1 mm, JEEHT 1 mm,
FRLL | mm ZIEE A, ARPEAASCHIZEEE R Y, &
5 CT{H <950 HU 2 LAA, Bl S Bk X, I 4R 4%
KITAGUCHI 4§ " 2 5 (P43 O vk 3 B 05 125, B
3 A Z mBEAT RS, ARYEIT o BT Uy
Peo O : BHAAHO 3 15 BRI AT ~ 647 ;
2% M T ~ 1250 5 390 BN 13 ~ 18
Iy A% BRI N9 ~ 240y, TR AEREGE R
HIPEAS R 2P A KGR (curved multiplanar
reconstruction, MPR ) MANI]JiEs% 1 W45 il L2k
B, MRS 5 90 SOV RER L S AT IiE)
WKEAE, THRPIFE, . PAGRERTS
Ol 09 : B RERRL / FRAT I BN Ik ELAR <30% 5 1

9 30% < UEBEARL /AT Bh Ik ELAE <50% 5 11

o FUERERLR AT ITSIIK BAE = 50%. A4
F R BE R SRS BESE IR BURS 197 491 COPD B 4%
N 3 FAR R AL L A AL O S AR B
LAA < 1 %%, AFIERMEIFSCUVE SRR  E 2L .

LAA = 2 il RE IS REGE ;M AL
[ A7 7E LAA = 2 ISR = 1 R ZEE
BEWAJEL
1.3 Sit=EFH*E

Bl R SPSS 20.0 Geitdrit, - ROR
BB = AR 2E(x £ 5 3R, UBCR FH R 207 2250007,
P LUBER T ¢ K, THECRRAR (%) FOR, K
KH xRS, AR I AR AR R Spearman AH2E
3T, Pearson FHICAMT, 22704t M)A FH 1Al 1
LAA PP B2 2, P <0.05 HESAGH %5 X,

R

EARIGKF =
A 150 1], LAA 23901 LAA ¥45043 54 (0.86 +
0.35) Ml (252+1.73); E & 101 ], LAA 43 ¢ Fl
LAA 43405k (2.49+0.58) 1 (12.34+3.59); M
146 ], LAA J39%F1 LAA ¥F5020 510 (2.63 £0.64)
1 (13.46 +3.93 ). S FPESTE 3 Py M A 22 A
Gt L (P <0.05), TEAMFEH, BHEAECH 162
N, i 822%, Wi Z T4k, ERBFHNFRET A
BRI (P<0.05), ERS M A E WA 5 T
AR (P <0.05), M ALBFAREAE 1442 B AL
T AREH (P <0.05), . Mg, BEfE 1
SRR BUE E RS MR R 2 R RS L
(P>0.05). FliZhfe /%A1 GOLD 434l AE g 2 F Rl
UL 1, 2, TE45r R, ImEIfResrgch 1 90m
I 9B TE A B Pir e filiok,  86.0%, 7 E AU
M BRI & AN, SR 36.6% Fi 47.8%. 4%
B8 GOLD 4341 A-B-C-D WA, A 41 7E A Al
HRT G FE B, o 68.0%, TE E RUF M BT &
BN, 53500 19.8% F1 6.5%. FliThEE/ 2 GOLD
SRR RN I i 2 AT F R L (P <
0.05), W% 1.
22 BEBERBEZSTMEERAENSER
3 FpAR A FHUAE FEMI, HADS 343, HADS #
ABIT5r \HADS fEIEITA3J7 I, 25 5% Togeit2# L (P>
0.05). A %I mMRC, BODE X T E %1 5 M #Y
B # (P<0.05), fEFEV,, FVC FEV %pred. FEV,/
FVC%. 6 MWD, PI,.. PE,. . BMI J7 ifi W) & T H 4
PAL (P <0.05), Z48P1E E S M AR h 22 R0
Giit#E X (P>0.05), A, M A CAT. SGRQ
mTAREE (P<0.05), WE2.
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m COLDI = COLDI mCOLDIII mCOLDIV ® COLDA = COLDB m COLDC m COLDD

B
N

A E Y M AT E % M 2
1 FESRERGFRETNI 5 2 GOLD HAEXBGERETNSH

F1 SHBEERENERGEREER

AT 50 3020 66.30+8.63  327.00+434.63  0.73£1.08  0.86+0.35 2.52+1.73 12/31/7/0 24/10/7/9
E I 101 92/9 70.38£9.10"  646.68 +566.83°  1.15+126  249+0.58" 12.34+3.59"  3/34/50/14  20/30/11/40
M 46 40/4 68.98+11.02 619.78+667.99° 1.61x1.13"  2.63+0.64" 1346+3.93"  3/19/17/7 3/10/10/23
FIx{E 23.040 3.100 5.740 6.450 175.370 177.570 41.390 30.120
P{H 0.000 0.032 0.004 0.000 0.000 0.000 0.000 0.000

H: 5 AR, P<0.05

®2 B3MPBERBVESSTFHIERATENER  (Xxs)

ARl 50 1.63x0.55 2.71+090 7098+18.79 60.04+836 124+1.17  14.96+830 24.40+14.74 479.96 = 91.50
E 7 101 1.12+048"  238+0.81" 46.68+18.11" 48.17+11.47" 2.18+120" 17.86+7.79 29.44+ 1474 391.49+ 117.44'
M % 46 1.08+0.39" 236+0.70' 4896+ 18.18" 47.66+13.12" 222+1.09° 2041+7.69" 31.53+12.14" 371.46+151.16'
FA4 22.010 3.150 31.230 21.560 12.320 5.740 3.350 11.970
PH 0.000 0.045 0.000 0.000 0.000 0.004 0.037 0.000

AR 50  63.05+£17.36 75.30+22.35 16.11 +1.63 2320+327 144+146 3.94+222 1.86 +1.28 2.08 +1.37
E & 101 51.49+1631" 57.36+18.71" 1542+2.18 21.37+3.79"  3.84+2.33" 4.14+2.60 1.95+1.33 2.19+1.55
M 46 52.69+16.61" 61.09+2340" 1571+ 1.76 21.01 £3.05' 4.28+2.27" 4.04+2.36 1.93 +1.40 2.11+1.25
F1E 8.500 12.620 0.780 5.940 27.230 0.110 0.080 0.110
PiH 0.000 0.000 0.460 0.003 0.000 0.894 0.924 0.896

w15 ARIE, P<0.05

2.3 LAAFESS&ERBEXES TR ZITLER 6 MWD, PI_. . PE, . BMI. BODE #4135 (P <0.05)

YA . . s (WF3). ZIeAtERIAAEL, BODE, FEV,. BMIJZ
DA BET, LAA ar3 FRML AR I LAA WA 2 (P <0.05). W3 4.

(P=0.041), [ B 5 FEV,, mMRC. CAT. SGRQ.
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#3 LAAFSSEIEFREXMEST

€N rfd Py

FEV, -0.607 0.000
mMRC 0.512 0.000

CAT 0.314 0.000
SGRQ 0.351 0.000
6MWD -0.500 0.000

PIL,,.. -0.439 0.000

PE,.. -0.438 0.000
FFMI -0.146 0.041

BMI1 -0.269 0.000
BODE 0.693 0.000

F 4 ZLLMEEETN LAA E5
95% C1
i b S, P{H
TR RR

BODE 1.189 0.172 0.85 1.53 0.000
FEV, -2.744 0.735 -4.19 -1.29 0.000
BMI -0.350 0.187 -0.55 -0.15 0.001
3 itig

AWFFTEE R, W HRCT B8Rkl o
I FSAR 2R AE R L B Wmdesk . BRAE 1 4F
FEBERE LAA VP35 I R R B 22 R A Geit e L
A BUBEAENIIRE . i shRe )y . FPRILA &, B
REFEZANLEEIHEIE PR 7L T E B9 M B
LAA %45 FEV,, 6 MWD, PI, . PE, ZZ 14845
HAMEME, BODE, FEV,, BMI A LIAE N HUN LAA
PR ST 2

TE OB B I RS R, FEV, 78 412 87 1 PEAh
COPD i 52 FR /™ SRR ) bRz —, TEBIA T
P R R Iz Al R . AEAE PPAS /NS e AR T
FEV, Wi = A0 R fEsa 1 ™, Ol H i 50 AR B A7
e b, AR RESHOT A BE5E 4 S IR IR+
COPD W& Z G IRAFAE . Rk, Haliiz D654
ki X COPD JFNREHER ] COPD (R BRAZfb it 72
1fifiz F HRCT EMGII AT D)k 3 22 559 B S AR JC
[ g A =S i M e e el N DO
PRI 2 R R DC I I RAR PR AR e . FEARHSE T, A
RUBH N ANEEL D, ] A RUBF 82 LB h] fig
BAK, X5 COPD HH# AREF &I FIRYT B L I

FHFFE o E TR M TR R85 I T3 AR 2 8 A LR
X AT RESE TR L B AR MAGE ¥ i, g
ALY < e 2 281 7 g il A S A A R SR L
A W B SRERALN . R R AL PE SR R, A
G0 B R ol 0 Bl B ] v = 3 o D
KPR ", Lo R A TR A R R
R, BPEMIAR R . T AE M E Y COPD L [
FHIWFFE Y, WA st i T o . R A A Y
FER N F 22—, —IESHAIFTR 4 R ", S5
HHALL, MORWAERY COPD 38 ELA B/ ek AN 5
BERIERNL . FEADIFE T, E B M B2
AEZMBHEE I BRSSO T & T A BIUER
M7 75 P 1) DT 2R RIS 0 sk TT R 3 E LR MR R
Jis < e 72 B 7 ) PR 22— o

COPD J&—F& M RAE SR, bRl 5 g
AR IERERSS, B0 = — R FUMSNREL,
EHIRESI T RE . BIRAR . BB . BB
N5 AT LR A VAR A AT AXE COPD ™ 5 A
TOMAERE B . BEUN CELLL 25 "™ 3% R 454 4
FpFEAREY BODE FEEL COPD M3 i Wi, I
HEMSCRE TAE40 FEV,. AR BASERTIIBIT 3
B " ZE G TR TRARZE T COPD fili R & 7 i AT R4
IR o (LA IEAE R IR K 26 2 TR A28 SR
TSP ot LA RIS A7 1A

KITAGUCHI 4§ " 4235 [ iF 58 2 B AH L E BUFD
M AR, A B HAT R/ D m s | o AR
FEECRIR IR S R B R A A SRR
R JE B A2 PR o RIS, e ™ e
JE 5K BMI, & FEV/FVC. ¥REENAE T M HA IH AN
Ktk T VAN 45 ™ S5 5l A CT IR B o 0 X 3k 11y
AL, Bl COPD 70 h 4 AR F R .
IEH R SAERAR N R R AT, Hp
il SR SR A B A B S AR5 Y B AT MR A
IR, 2500, 5HA R, IRE R
ELA O I R R R R A A B gk, BRI
B Z ORI IR T Bl AEARMII AR 2] — e 251
459, A B #% 7E FEV, . FEV %pred, FEV/FVC,
6 MWD, PI... PE,.. BMI, BODE %3545 5 L T E
RUFI M B, AR, EFRRGL G5 R
HAT— @M, (AEARBGE T, ARG RA
BHETE FRML B4 222 5. ek S 2 mE vl
Jrifn, A LR R S AR A S vk
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. B M BUECE TR AR O, it
LU BE S T VR BRI, DT
PITIRERY T . TP AL IR D BE T -5 W 1R DRI 17
BHASE M DS R I T 5 ARLE
A R ER AT RE AT B ) A 0 O AT A I R T

AWML, EN HRCT FEHARZ —) LAA
WO SHGTIRe . WWARAER . i2ahae )y . BIRRE . IF
W HILPA ) 55 AN I RAR AR AT A OCHE . LAA PP4M1E
B LAA W AbFa b, A3 il A= 7 fii 52 5 v 1 7™ B
FREE. £ SUZUKI 5§ ™ 228 (1 — T os v, 2 203
JiE CT $14h CT 1l <=960 HU 5 X K% i w8 75
(low attenuation volume, LAV ), LA LAV 5HAFREH
g3t (LAV% ) fERPPASIG b i B, Rk
B, COPD &M LAV% 5 CAT B2 1EAHSE, BAI 45 ™
R IR A ST A 1 T 2 ie, IF HR IRAERRAE
— AR HA T 2 2 I B COPD 3 LAVY%
ACFRET R, MR &3 ™, BA 2R Al 6e
HAWEEWNHUG . S5LMEMRMLEL, AOF5EEI LAA
W HEA THlabr i AHC, i1 &3 BODE, FEV,,
BMI AJLIYE LAA PRSI R, TAEPEHT COPD
UG b B AT B BODE #5500 B4 & T FEV,
HIBMI, XA fEHURELE COPD =i FEREVEAS il fiE
MEFRARESTAG RN GEZ M. VL 45 R R LAA
VEAT AR ™ R VAL S 285 VAl T BT —
FIRLCTT, fH LAA PFA 5 1T LU T 100 s e R AS =
WA R F LAUS R —E S

AW HRCT Jodi . P pdest, R348
SRR 2y, IR Z SR UIAHSCHY
CEA VTR R TIEMY , JIESE T HRCT 7E50% PR h
HIAAEEEFT , S COPD 25 PR SAE TR = kT
HEARTEIA P PR o8 i ABCD PRAR AR
SRR, AR P EAR AN 2 M S R BGHA T
fili, 52 UM, TRES S BOw AL H LR
. IR HRCT MU= . e RS R AR
VR RS A, AAE SR RN BB T BC A 2E A T 2y
RERAT | H BRI R BB A T RS L T
FIH HRCT BEATPPAL A 0T LIS S I AOROR, X
o e E AR FE P R R 4R 1 RR T
ARFABAFAE— LR L2 Ab, 5, AR
R o HRCT 48 1A Rl 52 R % R AL COPD i
TPPFAY, = I ShAS ISR LA KO AH O 7 f 48 B o
i, DOEETAREZAL, [FIE, AR AR L

.....

COPD JBFH/D, JUHJEA ERIA M BB S, R
AT i — G N Lo R SR A R X 2 P R I
PREF S EATITAL o BEah, St ERE TR AT, 40
(R AR A AE — R T P, X AT RE Sl 5 5 ™ A
i, BOREAELLS RIS HoR G 7 583

HRCT £ COPD Z-4& PPl v HAT — 2 11 R Rz
HYrfd, A4 HRCT Bk 73 i R R 2 482 R T HLA R TR]
P IRARFE , AHLLT E 2R M RLURS, A BB ThE
LA B R AR 0 R AP I R FLS . HRCT 5214
SR S LAA P43 7] DAFE — & 2 B2 X COPD J™ i 2
FESEATPAN , SABORILE A AR SR AT 25 1% e
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