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[ Abstract )

capacity of patients with chronic obstructive pulmonary disease ( COPD ) and for developing rehabilitation prescriptions. Body

Background Cardiopulmonary exercise testing ( CPET ) is essential for assessing the maximal exercise

composition has been shown to be associated with CPET results, which is complex, time—consuming, contraindicated, and
risky, and cannot be performed in some COPD patients, whereas body composition analysis is simple and fast. Objective This
paper focuses on the correlation between body composition and CPET in patients with COPD, and provides a basis for predicting
maximal exercise capacity, formulating rehabilitation prescriptions, and rational nutritional support for patients with COPD
who are unable to complete cardiopulmonary exercise testing. Methods Stable COPD patients were enrolled in the outpatient
respiratory clinic of China—Japan Friendship Hospital between July 2021 and March 2022, and were sequentially subjected to
body composition measurements and CPET with continuous incremental loading, and the test results were analyzed to assess the
relationship between body composition and CPET results, and to analyze the value of the body composition indexes in predicting

the results of CPET. Results

and exercise cardiopulmonary exercise testing. Correlation analysis showed that body fat percentage ( BFP) was negatively

Seventy—seven eligible patients with stable COPD completed body composition measurement

correlated with peak metabolic equivalents ( peakMETs ) ( P<0.01) ; skeletal muscle mass index (SMI) was positively
correlated with peak oxygen uptake ( peakVO,) , peak load, peak ventilation volume ( peakVE) , maximum heart rate
(peakHR ) , peak oxygen pulse ( peakO,pulse ) , and oxygen uptake efficiency slope ( OUES ) at the highest exercise
state were positively correlated ( P<0.01) ; and the fat free mass index ( FFMI ) was positively correlated with peakVO,,
peakLoad, peakVE, peakO,pulse, and OUES ( P<0.01) . The results of multivariable linear regression analysis showed that
SMI and FFMI were independently and positively correlated with peakLoad, peakVE, peakO,pulse, and OUES in patients with
COPD ( P<0.05) . BFP was independently and negatively correlated with peakMETs in patients with COPD ( P<0.05 ) . SMI had
better predictive ability than FFMI for the results of the CPET trial in COPD patients peakload, peakVE, peakO,pulse, and
OUES. Conclusion Muscle content is positively correlated with the exercise capacity of COPD patients, and the results of body
composition measurement can be used as an important criterion for predicting the exercise capacity of COPD patients, guiding the
rehabilitation exercise and rational nutritional support therapy.
[ Key words]  Chronic obstructive pulmonary disease; Cardiopulmonary exercise test; Body composition;

Rehabilitation; Multifactor linear regression
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TR 459%0~60% ) , BERASUERES . & UK, DR
UE CPET K A Emf:

1.3.3.1 CPETK:MAGHER: Zi0H FEFE AR | #ET,
ARMRANONMEE 2 b, KA 2 AT AN BB S, R EA
25 CPET MR AR I, S EME .
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W 8~12 min SA'H. ML B, B Se#iAs 3 min,
SRAEFR I I PG R GEA B G . AT 3 min Y
T4, SRJE HE AT, Ramp 77 28 7 faf i 2 s 4 11
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WL A LARRTERAE, B R TR R A B
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HOERI B R AL = 0.2 mV, 5222 min &L E; ST
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OB R =R AL B E s, (5) BEETIR
1 R R R = 10 mmHg (1 mmHg=0.133 kPa ) mF
SRR TR L SI4E He = 220 mmHg 1/ si&F 5K &
= 110 mmHg, (6) HTRICHSARER . =2, &
WS R PR, (7) 2iEER& LB,
1.3.3.4 45 CPET 4845 : iz g PR 32 103 e
1B BPR SRR AR (peakVO,) | fHis SRS HHC
i1 ( peakMETs ) 5 118 BRI 12 31 171 47 peakLoad ).
K88 A& (peakVE) | i 8 SRS B0
(peakHR ) . s s RASETENKHE (peakO,pulse ) |
BEARCERPE (OUES) o
14 FitFEHE

K SPSS 25.0 #F it AT g it b B . £ A IEAS AR
TR TERIL (R +s) 3R, AFEIESS TR 5T
BELLM (P, Prs) Foom, THECGOR DU X 8RR, AH
KAt 53 B K FH Pearson AH G 5 Spearman % AH & 53 #7
FREEHE 5438 P<0.01 fY T AR 54 A 22 o0 4k 1 [l ) A5
I 11 B0 = e o N oI N R W W L i e
BU(FEY,)) , ot B3RS 5.0 s DiRer X R, DL
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21 BEEXIERER
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AR 64 (58, 69) %3 BMI(24.8 +3.9) kg/m’; EHIARJS)
BFP (25.47+6.95) %, SMI (8.77 +1.33) kg/m*, FFMI
18.02( 16.04, 19.37 )kg/m’ fliZhifig: FEV,(2.12+0.82)L,
FEV, i Wil & 73 e (FEV %pred ) 79.9% (62.9%,
89.1% ) ; COPD GOLD 473 %%: ¥ (FEV, = 80% ) 38
H1(49.35% ), 1 (50% < FEV,<80% )30 1 ( 38.96% ) ,
HE (30% < FEV,<50% ) 5 1] (6.49% ) , #E % (FEV,<
30%) 4 1] (519%) ; CPET: peakVO, 135800 (107925,
1692.55) ml/min, peakMETs (5.76+1.57) , peakload 100.0
(770, 1295) W, peakVE (56.78 +18.16 ) I/min, peakHR
(14136 £2205) X /min, peakO,pulse ( 88.65 +20.60 )
mL/ ¥, OUES 1 691.00 (1245.85, 2069.70) .
22 COPD 2EHEW & 5 # CPET f5#5 i 40 X 1%
S

AH e 2> M 45 SR B 7%, BFP 5 peakMETs 5 1 4
X (P<0.01) ; SMI 5 peakVO,, peaklLoad. peakVE,
peakHR . peakO,pulse., OUES &£ 1F #f 5 (P<0.01) ;
FFMI Y peakVO,, peakLoad. peakVE. peakO,pulse .
OUES R IEMIE (P<0.01) , WL# 1.
23 ZLLMEEEASHT

7 LA peakVO,. PeakMETs . peakLoad. peakVE .
peakHR | peakO,pulse, OUES &y (Bl 2% &, LLAH K 407
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Table 1 Correlation analysis between body composition and cardiopulmonary exercise indices

WH BMI BFP SMI FFMI
r(r) A PAE r(r) A PE r(r) i PE r(r) f PE

peakVO, 0.12" 0.32 -0.05" 0.669 0.66" <0.001 0.56" <0.001
peakMETs 0.20 0.08 -0.37 0.001 0.18 0.12 0.05" 0.666
peakLoad 0.12" 0.31 -0.07" 0.529 0.68" <0.001 0.57" <0.001
peak VE -0.05 0.68 -0.11 0.350 0.66 <0.001 0.55" <0.001
peakHR 0.09 0.42 -0.93 0.422 0.29 0.01 0.15" 0.195
peakO,pulse 0.03 0.79 -0.04 0.765 0.55 <0.001 0.56" <0.001
OUES 0.05" 0.68 0.02" 0.849 0.60" <0.001 0.56" <0.001

e R fl; BEP= (KI5, SMI= H# UG EIEE, FIMI= RIRARETEEL, FEV =55 | PSSR ER, peakVO,= iz SRS I8
S, peakMETs= fic iz SR ASIHCIS 2 i, peakLoad= f iz sIRASTHE S 7, peakVE= i KBS, peakHR= fe s shRAS AR,

peakO,pulse= i ia SRS A K, OUES= SREACRERPR

P<0.01 BRI AS Ry [ AR, ] R P P ) |
A . FEV,, ZI08MERIAHrE R R, SMI, FFMI
5 COPD £ # peaklLoad. peakVE. peakO,pulse. OUES
SN IEAXE, BFP 5 COPD 8% peakMETs St 57 71
A (P<0.05) o HrP7EHAEHY peakLoad ., peakVE.
peakO,pulse, OUES i) 2 o2tk A 48, SMI ) B
fEm T FEMI, W% 2.

3 e

COPD 2 ZE I ilil, Hba5lEmisZ e % 8
Lo BB IR GR  Bp PR % 0 . BMI B 23T A COPD
BEE TR M T H, HR AR LA BMI 43
FIEA G AR AR e, AR LA 4 A o
Bl BRI A 0 R, I R BB SN B . DRk b T fi
NI R, Mg FRRol . A5, hE COPD M
FREEFRA R OBON Y TE RN B
0T DL S AR 45 T ) FREMIT 2548 bR AR f e
AR, K FFMI 5 SAFET 5 A1 COPD SET- 46
PR SG, BV AE BMI IE 89 23 & K FEMT B 5
BT TR A T W A PSR W] BMI 5
COPD f% 1 CPET 45 A —E MIMErE ", [EAD
W, COPD BH Wiz shfie )15 SR o 45 FAH et B
Ko T LA T2 SN B A 1 14 85 SR T AS 2 Pl b i
17 BMI 43#7 .

COPD BH S Z R/ AR 5B A RAE,
SORRHMAE R IHAE, NORHE SRR TR A RE
ok R B AE S o Y AR 6 e A ATk
RAEW] T HRA R R FE BRI, AR
RS2 M—8 AWF5EYW, cOPD BE N BFP 5
peakMETs M7 FAAHDC, AWF5ERW], ARG R H 5
B AN, ARSI AN 129% " o BT UIERERS A
F4n s BhRE 1 2 AR A

A58 £ B, COPD & 55 SMI, FFMI 5 CPET

1Y peakLoad ., peakVE. peakO,pulse, OUES 7 37 1F4H
Ko FrLUNLATEE R Y 82 S TT L3k 3 3 i iz 3l
AR RSPl Ukt B e A DK D R B Y
OUES., 7fEHAz &K peakLoad . peakVE. peakO,pulse.
OUES [y Z2JCZRPERIA 34 SMI Y B fE i T FFMI,
VLI SMI XF T COPD i35 5 %4 CPET f945 4 peakLoad |
peakVE . peakO,pulse. OUES [¥) 5 Wi #2 J& K T FFMI,
IXATRESE T SMI H S e L, i FEMI Sz A JULIA
bR T IL, A UG L, BT #§ LS COPD
SOz ShRE SN A R . COPD S BN iZ N
Fe, WME A B X T AREIEAT CPET KA iy
COPD fE 4 1T A3 3o B 1A il o A 235 53 Tt £ % 141 3l g
1, RBFRITTIREA AE S Ak U5 R B

ABFFE R BRYE . AWTZE g Brp O A BRI ST,
PASTHTBIREA R ATIR , IZBEST BAAL R COPD ARERS
JEE AR AT BT AN BESEHE S 42 [F 4 HL X Y COPD 7% .
1T ELAN [ B2y 7 B B AR 4 e BRAE N GO Rt 22
XHRIGAE R A . AP REATE TREA R, £
LD E— RS . AN, AWFFE R RO A
TREROL . HHE K- . 25NRT7 AR R BT iz
AB LR, AR THAZYE A R ER AP R Y
g PRAFFEE— DR

4 INEG

BFP 5 COPD i peakMETs 57 fiAHIE, SMI,
FFMI 5 COPD f # peakload, peakVE. peakO,pulse .
OUES M3 IEAR. WA RS COPD (B # iz e )
SIEARE, BHARRRES ST LIVES COPD %185
REI TN 5 F B gl . &8 IR SRR T I E
i

HTTak: TAEREIZMAAAF, AR
MBLRT, ARG EkR, BERL; T, FEFER
ATRFEHWEL HIR | it F A, RN L5 S5 RET;



— [ — ]
m E E3 ﬂ E = 20244108 $27% £29H https://www.chinagp.net  E-mail:zgqkyx@chinagp.net.cn. +3633+

R 2 COPD & S HMI5.0 M SRR CHE Y Z2 T2k [ 7347

Table 2 Multivariable linear regression analysis between body composition and cardiopulmonary exercise indices in COPD patients

PRI AR EES B (95%CI ) SE B XE] P
peakVO, FEV, 3.323 (1.557~5.089) 0.886 0.486 3.752 <0.001
SMI —0.478 (-1.711~0.755) 0.619 -0.114 -0.773 0.442

peakVO, FEV, 3.335 (1.646~5.023) 0.847 0.488 3.937 <0.001
FEMI -0.392 (-1.061~0.277 ) 0.336 -0.15 -1.168 0.247

peakMETs FEV, 0.804 (0.373~1.234) 0.216 0.417 3.720 <0.001
BFP —0.084 (-0.132~-0.037) 0.024 -0.372 -3.532 0.001

peakLoad FEV, 18.938 (11.322~26.553) 3.82 0.377 4.957 <0.001
SMI 15.035 (9.717~20.353 ) 2.668 0.486 5.636 <0.001

peakLoad FEV, 22.166 ( 14.476~29.856 ) 3.857 0.441 5.746 <0.001
FFMI 7.179 (4.132~10.226 ) 1.528 0.374 4.697 <0.001

peak VE FEV, 13.651 (9.926~17.377) 1.869 0.613 7.304 <0.001
SMI 4.570 (1.969~7.172 ) 1.305 0.334 3.502 0.001

peak VE FEV, 14.470 (10.869~18.071 ) 1.806 0.65 8.011 <0.001
FFMI 2.415 (0.988~3.842) 0.716 0.284 3.374 0.001

peakHR FEV, 6.884 (-0.126~13.894 ) 3.517 0.255 1.958 0.054
SMI 2913 (-1.982~7.809 ) 2.456 0.175 1.186 0.239

peakO,pulse FEV, 1.394 (0.577~2.21) 0.41 0.402 3.401 0.001
SMI 0.936 (0.366~1.506 ) 0.286 0.439 3272 0.002

peakO,pulse FEV, 1.570 (0.779~2.362 ) 0.397 0.453 3.954 <0.001
FEMI 0.482 (0.168~0.796 ) 0.157 0.364 3.063 0.003

OUES FEV, -156.332 (-398.025~85.362 ) 121.243 -0.17 -1.289 0.201
SMI 385.795 (217.022~554.568 ) 84.663 0.682 4557 <0.001

OUES FEV, -66.030 (-308.883~176.823 ) 121.825 -0.072 -0.542 0.589
FEMI 173.525 (77.295~269.754 ) 48.273 0.494 3.595 0.001

TE: LhopeakVO, WIRAEEL, 4RI . PRSI, FEV, A1 SMI A8 B9 Z ek MERIA 5 . 3% R=0.278, F=8.304, P<0.001; Lk peakVO, AAl
A, AR PEBI. FEV, il FEMI 4 E 488 1 204 PE M5 12 . J8% R°=0.285, F=8.583, P<0.001; Ll peakMETs R4, 4E 4. PE5,
FEV, Fl BFP Jy {75 f (92 e MIA 512 8% R°=0.368, F=12.045, P<0.001; LA peakLoad PSR, 4E#E . PR, FEV, F1 SMI Jy 251
LZICRPERIA T, B R’=0.752, F=58.478, P<0.001; L) peakLoad NS, AE#4 . YE%]. FEV, Fl FEMI Jy A28 19 2 e M 578 i
# R*=0.726, F=51.325, P<0.001; DL peakVE JgPHZAsHE, 4EWS . PG, FEV, F1 SMI Jy H S EE 2ot IR 512 8 R’=0.697, F=44.704,
P<0.001; DA peakVE ISR, AFWs . M3, FEV, Bl FFMI O BASREAY 20 Ve IT R M R°=0.694, F=44.053, P<0.001; L peakHR Jy
PSSR YRR, FEV, FI SMI N B SR A2 TeRME A )T L. % R'=0.272, F=8.104, P<0.001; L) peakO,pulse RS HE, 4R PE5]
FEV, F1 SMI g [ 728 fE 19 £ e PE A 5 12 9% R°=0.400, F=13.651, P<0.001; LA peakO,pulse Jy [R5, 4E#. PE%). FEV, Fl FEMI A
AL TCRIE A T %L R°=0.39, F=13.144, P<0.001; LI OUES MRS, 4E# . PRSI, FEV, FI SMI Jy A8 B0 2 Je 2 vk [0 9 5 2«
I R°=0.275, F=7.41, P<0.001; LI OUES NN &, 4E#4. PRSI, FEV, Fl FEMI Jy H 728 S 2oLt mIA 5 72 8% R°=0.183, F=5.262,
P=0.001.
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