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[ Abstract ] Background and objective Chronic obstructive pulmonary diseases (COPD) affects 45%-63% of lung
cancer patients worldwide. Lung cancer patients complicated with COPD have decreased cardiopulmonary function and in-
creased perioperative risk, and their postoperative exercise endurance and lung function are significantly lower than those with
conventional lung cancer. Previous studies have shown that postoperative exercise training can improve the exercise endurance
of unselected lung cancer patients, but it is unclear whether lung cancer patients with COPD can also benefit from postopera-
tive exercise training. This study intends to explore the effects of postoperative exercise training on exercise endurance, daily
activity and lung function of lung cancer patients with COPD. Methods Seventy-four patients with non-small cell lung cancer
(NSCLC) complicated with COPD who underwent pneumonectomy in the lung cancer center of West China Hospital of
Sichuan University from August 5, 2020 to August 25, 2021 were prospectively analyzed. They were randomly divided into
exercise group and control group; The patients in the two groups received routine postoperative rehabilitation in the first week
after operation, and the control group was given routine nursing from the second week. On this basis, the exercise group re-
ceived postoperative exercise rehabilitation training for two weeks. Baseline evaluation was performed 3 days before operation
and endpoint evaluation was performed 3 weeks after operation. Results The exercise endurance, daily activity and pulmonary
function test results of the two groups decreased from baseline to the end point. However, after the operation and intervention
program, the maximum oxygen consumption of Cardiopulmonary Exercise Test and the walking distance of 6-Minute Walking
Test in the exercise group were significantly better than those in the control group [(13.09+1.46) mL/kg/min vs (11.89+1.38)
mL/kg/min, P=0.033; (297+46) m vs (243+43) m, P=0.041]. The average number of we-chat steps in the exercise group was
also significantly better than that in the control group (4,381+397 vs 3,478+342, P=0.035). Forced vital capacity (FVC) and

forced expiratory volume in one second (FEV,) in the exercise group were better than those in the control group, but the differ-
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ence did not reach a statistically significant level [(1.76£0.19) L vs (1.60+0.28) L, P=0.084; (1.01+0.17) L vs (0.96£0.21) L,

P=0.467]. Conclusion Postoperative exercise rehabilitation training can improve exercise endurance and daily activity ability

of patients with lung cancer complicated with COPD and promote postoperative rehabilitation.

[ Key words ] Lung neoplasms; Postoperative rehabilitation; Exercise endurance; Lung function; We-chat step

counting

[ Competing interests ] The authors declare that they have no competing interests.

12 B ZEPENT% ( chronic obstructive pulmonary
disease, COPD ) J&filidfig (1% WA FAE, 520 4= T B [
P 45%-63% 1 fiJiE 75, H COPDL i & A iyl 7.
fal N Z—0, G IFCOPD R il M 2 B A XUES: 1
I, AR 38 ST R0 L R I8 S5 T AR R
RE4, B2 RIHCOPDEE , ARG IMiES I Ak & A%
W E T DR IE 5 AR /NI ( non-small cell lung
cancer, NSCLC ) &I,

9 2 TNV IR R X 0 o i i AL AR AR I IR O A
SARJF B Z S FBTIIRE T BT 5Ce0), TEPiR R Giskih
L ALEEE SRR N YA S S TR D RS 5
RGP B FHEARFHIEIR, EARFZIENA
fi 1A JFCOPD Y filides F & T A TEAE o, ARWFFAUIRSE
ARG 12 Sl gt il 75 9+ COPD R F iz ahiiif 71 . H # i
BRE I FERE A 20

1 MREEE

L1 BFFEXTS HTBEPESN A20204F8 ] s H-20214F8 ] 25 H
DU TR =4 Py 1 Be g b 04T T ARR T IINSCLC /3
RN FNHEBR bR SR 28, I % 32308 AT A [ &
IRZA AR ST 74 0098 85 . AR . DA >18)4
%5 QW EA R L ENSCLC; @2 CoPD
(s (A2 PERLZEMERIBORI2IRHE ™ ) . —FP IS
it (forced expiratory volume in one second, FEV, ) 5 JH Jjfii
T (forced vital capacity, FVC ) fH[H<0.7) 5 DRETESS
SRHMAEIT S DRE . HEBRARE . O E AL B EOR]
Mg s @QIES I sNg: (AR D) RE R A5 al i

F) o

1.2 FEHLME A ZIRE th— A3l LA
BUECF RN N3z sh g Fxt BRAL, 223 A 3 B
Mordd, PEARINE . ARl MGeit o bir A B 2 AN R
BHE AN

1.3 RSEREET S0 e AR B0 ] 5 0 S
Kl B IR E I 0 AHER &P IE

BN EEWRENLT A, FFHEAT O CRITEA
—PRAEARBIIRIEAT o A 1 LR B2 A R R
JEREIRTT , ARJE 2R B Mt b DR RL B e AT R
UL HHT IR SAYT, X IR B R TR S R A, N
15 B R AR AR EOT IR T ARz sl gk, il
JA, 3B g A RS W2 R PR T RS L T
o BERNTA 2 AT B X NG 2, XA 21K
BT MRS BN 2 0P B H UETH PR Se T,
L4 TS RIS USA R FEEZMENARE FREG
I7, GAERITE S RN IRIEOIN R HTR AR
MZEAIRTT o R IRA MR 2 F T U B2 H AP 8, (0444
A ik, SR ETEEROR KNGS, 1EshdTE
SR IR AT AR I S Zk . RIGissh EE AR
Wk, IBSHAST BB 32 330 min, 5 H2
W, BR6K. ZIRERYIBOE N20% 0% f# % (heart
rate reserve, HRR ) , SRJ5 12 Wi IN360%-70% 0> R A4,
iz i ) A] LR I8 7 2 b e 0o BRZRZ AT, 2
A TS minfFE o AR RO E, 30 minAY 2
AI43 RPIYR 1S minBl, =K 10 min, MRS E] 0] PR NS
min, Iz 3RS A 56 (12 3 B B e A7 15 3
VEEETEEas
LS ZhJRtEbr ARSIz S ) H S ShRE
AL, IRELS JRTR R RERY 2L . O iz Bl
( cardiopulmonary exercise test, CPET ) F6aap AT
( 6-minute walk test, SMWT ) F TP -Gz sl Jr, Oz
RS R RFE R B, 6B AT IR 1 DA T I B
A, BB g R0 fE TR T R A
B HEWSREST, MU RS, BEE S
i FALEN AL s 2 HATE 2R AR, D REI 145
t, FVCHIFEV FH TP Rt fglse,
1.6 Giitor#r fEG power I (JRA<3.1.9.2) bitHHE
AhE, a=0.05, GitIIA=0.80, /AR S8, %
JEFN20% M FEA IR, BiE 74 GG AR, LA™
A WEFEMRGETF2E S [ SETHEESPSS 23. 0 T 4L
PEAbHE, Kolmogorov-Smirnovki 35 FH T3 Akl L4

000000
www.lungca.org



16 o ] i A s

20224F 1 H 2555511 Chin J Lung Cancer, January 2022, Vol.25, No.1

PELLEEE AR HEZE ( MeantSD ) Fo/n, r28ds LI
(AT RoR, AR 2E 5K HHEBC 5 . Mann-
Whitney UKL B HEAT 5387 A G0 1AL 35 349k U A 565,
P<0.0Sh2E A G0 Lo

2.1 FEARVERL ARWFIT A 104012 WA iliE & I COPD
R ER A 1 AR T e, o740 3 TR B I AR TS
BEBLIT 2, XFHRZH36M1, iz she3stil, Mgl etz il
iR, R RZH 1451 52 1 PO SRR R Y G2 3 S
ZARE AR FEIRICEIGRR 128 shdl HoAR33fil i E
SERL 24K S TR 7400 8 E FRIHEAT T ERLOTAL, HA
681 FE A HEA T T AR

2.2 FELIEAN A A OGP ER IR U R . PN
L ARRE R E R WSRO . 2 BE AR L M L
COPDJ L HURT U IRYT 7 AT B 5 25 S5 A AZ K
TIPSR (68.9+6.1) %, AF I e K84%, Fr/NSS A
2441524 (32.4%) 4Pk, COPDY L A FHAERR 4 (12.3
+2.4) 4P RO T TR, WL FARIE BRI B imi
FRBA 3525 5, PR B AIR G E S b i i

% 1 MAREAOZERNIGREFE
Tab 1 Demographic data and clinical characteristics of two groups
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15%-30%, 1M If-COPD Y i 5 1 B A8 5 iz Bl it 7 B AR
R J3E B R 0020) ) A5 R 2 S Oz B 56 e 4y

Control group (n=36) Exercise group (n=38) P

Male sex 25 (69.4%) 25 (65.8%) 0.416
Age (yr) 69.4+4.9 68.5+4.23 0.445
BMI (kg/m?) 23.6%2.3 24.3%1.6 0.196
Married 23 (63.9%) 26 (68.4%) 0.149
Education length (yr) 3.5(1.6%) 3.2(1.4%) 0.585
Diabetes mellitus 6 (16.7%) 7 (18.4%) 0.857
Coronary artery disease 5(13.9%) 6 (15.8%) 0.785
Hypertension 18 (50.0%) 20 (52.6%) 0.636
Peripheral arterial disease 6 (16.7%) 9(23.7%) 0.215
Preoperative treatment 5(13.9%) 8(21.1%) 0.131
COPD history (yr) 11.3+3.9 12.8%3.5 0.249
COPD severity 0.337

Level | 7 (19.4%) 9(23.7%)

Level Il 24 (66.7%) 25 (65.8%)

Level Il 5(13.9%) 4(10.5%)

Level IV 0 (0.0%) 0(0.0%)

BMI: body mass index; COPD: chronic obstructive pulmonary disease; FVC: forced vital capacity; FEV: forced expiration volume in one second.

COPD severity: level | refers to patients whose FVC is greater than 80% of its predicted value; level Il refers to patients whose FVC is between 50%

and 80% of predicted value; level Il refers to patients whose FVC is between 30% and 50% of predicted value; level IV refers to patients whose FVC

is less than 30% of predicted value.
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Tab 2 Surgical characteristics and mechanical ventilation data of two groups

Control group (n=36) Exercise group (n=38) P

Resection sites 0.371
Segmentectomy 9 (25.0%) 13 (34.2%)

Lobectomy 26 (72.2%) 24 (63.2%)

Pneumonectomy 1(2.8%) 1(2.6%)

Type of surgery 0.529
VATS 24 (66.7%) 28 (73.7%)

Thoracotomy 12 (33.3%) 10 (26.3%)

Duration of surgery (min) 187£51 195+47 0.324
Duration of anesthesia (min) 273172 285+80 0.357
VT during TLV (mL/kg PBW) 79%1.8 8.3%1.7 0.222
PEEP during TLV (cmH,0) 5+1 5%2 0.851
FIO, during TLV (%) 54x11 56+14 0.463
VT during OLV (mL/kg PBW) 6.0x1.5 6.3%£1.8 0.357
PEEP during OLV (cmH,0) 6t1 612 0.683
FIO, during OLV (%) 63116 67%21 0.190
Pa0,/FIO, on POD1 (%) 34+15 31+17 0.236

VT: tidal volume; TLV: two-lung ventilation; PBW: predicted body weight; PEEP: positive end-expiratory pressure; FIO,: fraction of inspiratory

oxygen; OLV: one-lung ventilation; PODT1: first postoperative day; PaO,/FIO,: ratio of partial oxygen pressure to inspiratory fraction of oxygen. TLV

data obtained in 10 min after beginning of TLV mode, and OLV data obtained in 10 min after beginning of OLV mode.

* 3 BARLEIT AFAHINEE

Tab 3 Functional status and pulmonary function test of baseline assessment of two groups

Control group (n=36) Exercise group (n=38) P
CPET (mL/kg/min) 16.13£1.69 16.72%1.86 0.370
6MWT (m) 351+52 366t57 0.348
FVC (L) 2.16£0.49 2.02+0.35 0.160
FEV, (L) 1.32%0.27 1.24£0.21 0.761

CPET: cardiopulmonary exercise test. 6MWT: 6-minute walk test.
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Tab 4 Step-counting by We-chat Sport App between groups

Date 3 pre* 2 pre 1pre Duesurgery 1 post* 2 post 3 post 4 post 5 post
Control group 6,249+549 51411492 5,980%533 33+4 61 14+2 43t4 13811 292+19
(n=36)
Exercise group 6,322+592 5,738£518 5716527 38t4 9+1 17+2 57%5 152+13 27520
(n=38)
P 0.762 0.892 0.620 0.829 0.591 0.835 0.709 0.650 0.903
* 4 mAREREITSE (&F)
Tab 4 Step-counting by We-chat Sport App between groups (Continued)
Date 6 post 7 post 8 post 9 post 10 post 11 post 12 post 13 post
Control group 554+49 73877 942+93 1,189%+109 1,431+137 1,705£172 1,999+192 2,298+217
(n=36)
Exercise group 594+£52 668+70 998+89 1,293£121 1,532£149 1,621£168 1,857£187 2,201+224
(n=38)
P 0.761 0.542 0.670 0.519 0.731 0.201 0.379 0.752
* 4 MARENMEITSH (ER)
Tab 4 Step-counting by We-chat Sport App between groups (Continued)
Date 14 post 15 post 16 post 17 post 18 post 19 post 20 post 21 post
Control group 2,505+248 2,797£270 2,990+287 3,184%321 3,393%£324 3,495+338 3,590+341 3,478+342
(n=36)
Exercisegroup  2,636+256 3,059+289 3,308%+300 3,779£349 3,649+349 3,703+369 3,947£378 4,381+397
(n=38)
P 0.184 0.107 0.222 0.046 0.119 0.093 0.021 0.035

3 pre*: 3" day pre-surgery; 1 post*: 1t day post-surgery.

=5 AL SIEENTAFRGTEE

Tab 5 Functional status and result of pulmonary function test of endpoint assessment of two groups
Index Control group (n=35) Exercise group (n=33) P
CPET (mL/kg/min) 11.89+1.38 13.09£1.46 0.033
6MWT (m) 243+43 297*46 0.041
FVC (L) 1.60%0.28 1.76£0.19 0.084
FEV, (L) 0.96£0.21 1.01%£0.17 0.467

one case in the control group withdrew due to psychological problems; five cases in the exercise group withdrew due to postoperative pain.
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