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[ Abstract] Background Chronic obstructive pulmonary disease ( COPD ) is one of the world's leading lethal
chronic diseases, which continues to the increase of global economic burden.Skeletal muscle malnutrition, as one of the common
complications of COPD, seriously affects patient’s quality of life and prognosis, but the research on its mechanism, prevention
and treatment is currently incomplete.Objective To explore the correlation between the severity of COPD and skeletal muscle
malnutrition.Methods From September in 2017 to June in 2019, 205 COPD patients who treated in the First Affiliated Hospital
of Jinzhou Medical University were selected as the case group, and 125 healthy people who underwent physical examination at

the same period were selected as the control group ( gender and age matched to case group ) .Various body composition indexes
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and pulmonary function after diastole were measured in two groups.Univariate analysis was used to compare the body composition
indexes of two groups.Pearson correlation analysis and Spearman's rank correlation were used to explore the correlation between
percentage of forced expiratory volume in 1 second( FEV,% ) predicted, inspiratory capacity and total lung capacity ratio( [C/TLC ),
and various body composition indexes.Results The BMI, fat—free mass (FFM ) , total muscle mass, trunk muscle mass,
double upper limb muscle mass, double lower limb muscle mass, limb muscle mass, grip strength, skeletal muscle index,
and fat—free BMI of male patients with COPD were lower than those of male patients in control group ( P<0.05) .Female patients
with COPD had lower BMI, FFM, total muscle mass, trunk muscle mass, double upper limb muscle mass, double lower limb
muscle mass, limb muscle mass, grip strength, skeletal muscle index, and fat—free BMI than females in the control group( P<0.059).
The correlation analysis showed that IC/TLC had positive correlation with FFM, total muscle mass, trunk muscle mass,
double upper limb muscle mass, double lower limb muscle mass, limb muscle mass, grip strength, skeletal muscle index;,
and fat—free BMI in male COPD patients (P<0.05) , and IC/TLC had positive correlation with BMI, FFM, total fat‘ mass,
total muscle mass, trunk muscle mass, double upper limb muscle mass,. double lower limb muscle mass, limb muscle mass,
grip strength, skeletal muscle index, fat—free BMI, and fat BMLin female COPD.patients ( P<0.05) .Except that FEV % in
male COPD patients had a linear positive correlation with grip strength, (4°<0.05) ,” FEV,% had no correlation with other body

composition indexes in male and female COPD patients ( P>0.05) .Conelusion BMI, FFM, muséle.massstand grip strength

of COPD patients are lower than those of healthy people:Body composition indexes of COPD patients are not related to FEV,%,

but have significant correlation with IC/TLC, another index that reflects the severity of the disease.
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Table 1 “Comparison of age and body composition indexes between males in control group and case group

215 g g 2D B (em)  BMB(kg/m®)n FEMi(kg) — 2BIEWITE (kg) 2HHUAR (kg) WEAUARE (kg)
XJREEH 61 594+ 6.7 169.4£5.0 242426 55.7+5.4 14.1+49 529+52 28.8+2.4
9 B2 122 61.4+8.6 169.0 £5.8 22:5+3.3 51.6+6.5 12.8+5.8 49.0£6.2 27.0£3.0

{8 -1.61 0.55 3.94 4.19 1.45 4.25 4.11

P{A 0.11 0.55 <0.01 <0.01 0.15 <0.01 <0.01

051 PSR I Y N SN s PUAE LA £ 77 %ﬁ%ﬂﬂ%ﬁéﬁ z*iﬂ'éﬁiiﬁﬁ Eﬂﬁﬁk@ﬁ

(kg) (kg) (kg) (kg) (kg/m®) (kg/m®) (kg/m®)

XJHRZH 5.7+0.7 18442.6 24.1+32 38.9 + 6.4 83+0.9 193£1.5 49+1.6

IR 5.1+08 16.8+3.2 21.9+3.9 344+7.1 7713 17.8 £2.7 4623
t1H 4.55 3.39 3.77 4.20 3.35 4.96 0.81
PAH <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.42
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Table 2 Comparison of age and body composition indexes between females in control group and case group

215 B AR (%) B (em)  BMI (kg/m®)  FFM (kg)  25EliR (k) SRR (kg) JKTHAR (k)
X IR 64 603+7.2 159.6 5.8 245+2.8 432+50 19.4 + 6.0 40.7+4.8 229+25
I 83 62.5+7.9 158.1+5.1 22335 383+4.2 17.5+6.7 36.1+3.8 21.1£2.1

i -1.77 171 4.09 6.49 1.72 6.52 481

P{E 0.08 0.09 <0.01 <0.01 0.09 <0.01 <0.01

g1 WA BN B VAR ALI fE 1871 %ﬁ%)ﬂl{éié& %HEMSEE?& HEWZ!SEZ%%&

(kg) (kg) (kg) (kg) (kg/m®) (kg/m®) (kg/m®)

IR 4005 13.9+23 17.8+2.7 26.2+5.9 7.0+ 1.1 169+1.5 7.6+22

S 35206 11.5+1.7 149+22 20.6 + 4.6 6.0+0.8 154+1.7 7027
t1H 5.24 7.14 7.08 6.23 6.69 5.68 1.45
P{H <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.15
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Table 3 Comparison of age and body composition indexes between male patients with COPD in different GOLD grades

2R 5 IR AR (2) HE (em)  BMI (kg/m®)  FFM (kg)  2EIEWHE (k) 25 AUAE (ke) STILAR (kg)
X REZH 61 59.4+6.7 169.4 £5.0 242+26 557+54 14149 52.9+52 28.8+2.4
B/ ¥ E COPD 53 61.0+10.2 168.9£5.6 22.8+3.1" 53.0+6.0" 122+53 502 +5.7 25.6+2.7
&0/ HEE COPD 69 61.7+73 169.0 5.7 223+34 506+ 67" 133£62 48.1 64" 26.6+3.2"
F1{H 1.41 0.15 6.96 11.12 1.64 11.12 10.44
P 0.25 0.86 <0.01 <0.01 0.20 <0.01 <0.01
0] WA SO AL & DU HILPA it 1277 %%%Hﬂiﬁifﬁz ?EHEWEE%&I HEHE{ZISJ;R%I
(kg) (ke) (kg) (kg) (kg/m®) (kg/m*) (kg/mn’ )
X REZH 5.7+0.7 18.4+26 24.1+32 389+6.4 83+0.9 19315 49+16
%/ W COPD 53+0.8" 172427 22.5+3.4" 35.9+7.0° 7.9+ 1.0" 182 2.9 43+1.7
/R EE COPD 5.0+09" 16.4 +3.5° 21.4+4.2° 333+ 69" 7.6+ 1.5 17.5%2.4° 49+27
F1ii 12.79 6.87 8.54 11.25 6.69 10.40 1.60
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.21

TE: COPD=12VEFHIEMERIPG , GOLD= 18 1ERH JEERpR 2 ERIE I S0 IRAL AL, *P<0.05; S/ HE COPDURH LEL, "P<0.05

F4 K[ GOLD 7324t COPD BAF AW SRR LA (x = 5)

Table 4 Comparison of age and body composition indexes between female patients with COPDuin different GOLD grades

ZH 3 BE AR (%) B (em). \BMI (kg/m*)  FFM (kg)  2ERHIE (kg) S ENALR (kg) KTWIAE (kg)
okl 64 60.3+7.2 159.6+58 245428 432+5.0 19.4 = 6.0 40.7+4.8 229+25
% /HE COPD 56 627+73 1577+ 4.9 223+3.6" 37.9 + 44° 175+ 69 35.8 +4.0° 20.9 +2.3"
o/ EE coPD 27 623+9.3 158.8+5.6 224+3.6" 39.1 £3.5¢ 176+6.5 36.8 +3.2° 215+ 1.7
F A 1.59 1.86 8.32 21.73 1.48 21.80 12.18
P 0.21 0.16 <0.01 <0.01 0.23 <0.01 <0.01
2151 R BLA A . BN B DU HILPA) =7 %ﬁ%wﬁ%& fﬂ&ﬁi%ﬁi& HEﬂfiﬁifﬁiﬂz
(kg) (keg) (kg) (kg) (kg/m*) (kg/m*) (kg/m*)
X AR 4005 13.9+23 178+2.7 262+59 70x1.1 169+1.5 7.6+22
%/ HPEE COPD 3.4+0.6" 11.4+18" 14.8.+ 2.3 204 +5.0" 6.0+0.8" 15314 69+28
/W COPD 3.6 +0.6" 11.6+1.6" 15.2+2.0" 212+39° 6.0+0.8" 15821 7.0+2.7
F1H 14.35 25.42 25.11 20.81 22.23 17.47 1.05
PAH <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.35

e SXTRRAL A, "P<0.05

RS Bk coprp ¥ FEV %, 1C/TLC 5 BHAR a5 A IEHE ST
Table 5 Correlation analysis between FEV,%, IC/TLC and body composition indexes in male patients with COPD

Bt oe= 1 UiaN WM BRI )iy " Ak ES i}

Mmoo BMU EFMORR e gumR Wi WUAR DUAR DUAR R
FEV %
r {8 0.06 0.14 -0.11 0.14 0.14 0.17 0.08 0.10 0.18 0.13 0.13 -0.10
PE 0.50 0.13 0.23 0.13 0.12 0.05 0.38 0.26 <0.05 0.16 0.15 0.29
IC/TLC
T H 0.21 0.37 0.16 0.37 0.26 0.50 0.36 0.36 0.39 0.28 0.26 0.11
P {E 0.12 0.01 0.23 0.01 0.04 <0.01 0.01 0.01 <0.01 0.04 0.04 0.41

i FEV,%= 551 B ISR SRS BOHE E L, 1C/TLC= SRS 5 il s i LU

&6 Ltk COPD ¥ FEV %, 1C/TLC 5 BHAM AR A E ST
Table 6 Correlation analysis between FEV,%, IC/TLC and body composition indexes in female patients with COPD

4=y 5 KT MER WFB mEi " R ES i}

MR BML O FPM e R MR WAR DR Rk WHERC RS R
FEV,%

rfH -0.01 -0.03 0.02 -0.02 0.02 -0.05 -0.02 -0.03 -0.01 -0.04 -0.17 -0.02

Pl 0.93 0.80 0.88 0.82 0.86 0.65 0.88 0.81 0.97 0.70 0.12 0.88
1C/TLC

T, i 0.44 0.50 0.35 0.51 0.51 0.53 0.36 0.44 0.35 0.34 0.40 0.30

P1{H <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.01 <0.01 0.02 0.02 0.01 0.04
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Table 7 Comparison of body composition.indexes between patients > 65 years old and < 65 years old in case group

i s B FFM %%Hﬁﬂﬁ AU IR TUAL 3L E’Xfﬂiﬂﬂ lglﬂ?iﬁw\‘] V) ‘%’%‘%HM:ET%I fﬂﬁﬁiﬁlﬁﬁ Eﬁﬁﬁﬁiﬁzﬁ%&
(kg/m®) (kg) i (ke) & (kg)o I Cke) WE (kg) WE (kg) & (kg) (kg) (kg/m®) (kg/m”) (kg/m®)
Ui
<654 83 22643.1..523+58 64:07 496£55 1272+28 53+07 173£26 225+33 353:71 7912 17828  46+£26
>65 % 39 21.8+3.1 493:65 46£07 467:£62 262+3.1 48+09 153+£34 20.1:41 323+59 7113 174220 4516
1fE -1.20 -2.58 -0.19 -2.64 -1.70 =321 -3.15 -343 228 =329 -0.70 -041
P 0.23 0.01 0.89 <0.01 0.08 <0.01 <0.01 <0.01 0.02 <0.01 0.46 0.67
g8
<65 % 54 23.0+34 388+37  184+68 365:34 211+£18 35:06 11816 153£20 212:49 62207 157+15 73£28
>65 % 29 209+33. 367+£49 155+£58 344:46 204+28 32£07 108+1.6 140£22 193+36 56208 14717  63£23
1 fH -2.80 -2.12 -2.04 =231 -1.40 -231 -2.94 -2.90 -2.30 -3.32 -2.90 -1.88
PfH <0.01 0.04 0.04 0.03 0.16 0.02 <0.01 0.01 0.03 <0.01 0.01 0.06
8 XM >65. < 658 H HIRMIMEIRILEL (X£5)
Table 8 Comparison of body composition indexes between patients > 65 years old and < 65 years old in control group
G S P FEM 28R 250 BTIA O RERIL UREML PEALA W) %ﬁ%ﬂﬂ?’zﬁ‘ﬁl ﬂﬁﬁibﬁﬁ Eﬁﬂﬁﬁﬂiﬁﬁ
(kg/m™) (kg) it (kg)  ft(kg) it (kg) Wi (kg) Wi (kg) 3 (kg) (kg) (kg/m") (kg/m®) (kg/m®)
UEls
<65% 49 241426 562454  139+48  533+52  290+23  58+07  186+26 243+31 39.01+71 8409 19414 48+16
>65 % 12 243+31 53450 146£58 507+48 279+22  54:08 174+26 228+3.1 34057 79+10 188+17  52%20
18 0.10 -L.61 0.46 -L.61 -1.60 -1.59 -1.40 -1.51 =235 -1.56 -1.30 0.82
P 0.90 0.11 0.65 0.11 0.13 0.12 0.18 0.14 0.02 0.12 0.20 0.41
g8i
<654 49 242429 43345 18963  408:43  23.0+22 3905 13921 17925 266+58  69x11  169+14 7323
>65 % 15 255+21 428+66 209+50 40464 227+32 40:06 137+3.0 17735 25062 73+11 171+16 84zx17
(i 1.60 -0.37 1.10 -0.28 -0.30 0.15 -0.30 -0.23 -0.89 1.38 0.50 1.61
P 0.10 0.72 0.27 0.78 0.75 0.89 0.77 0.82 0.38 0.19 0.60 0.11
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