o

Journal of Korean Medicine Rehabilitation Vol. 31 No. 1, January 2021

pISSN 1229-1854 eISSN 2288-4114
https://doi.org/10.18325/jkmr.2021.31.1.149

Aol

At grofstat kst

Review Article

959 #ak PubMed ] Aol gt AAH

Effectiveness of Exercise after Lung Cancer Surgery: A Systematic Review

in PubMed Database

Ui Min Jerng, K.M.D.

Department of Korean Internal Medicine, College of Korean Medicine, Sangji University

This research was supported by
Sangji University research fund,
2018.

RECEIVED December 17, 2020
ACCEPTED December 26, 2020

CORRESPONDING TO

Ui Min Jerng, Department of Korean
Internal Medicine, College of Korean
Medicine, Sangji University, 83
Sangjidae—gil, Wonju 26338, Korea

TEL (033) 741-9246
FAX  (0504) 313-4719
E-mail healmind@paran.com

Copyright © 2021 The Society of
Korean Medicine Rehabilitation

Objectives This study is to review the effectiveness of exercise after lung cancer surgery.
Methods Relevant randomized controlled trials (RCTs) were searched in PubMed
database. The systematic review was conducted through flow diagram. The risk of
biases were assessed through the Cochrane guideline. Characteristics and outcomes
were extracted from each study. Meta—analyses of forced expiratory volume in one
second (FEV»), 6-minute walk test (EBMWT), quality of life (QoL), pulmonary complica—
tions were conducted.

Results 14 RCTs were selected. In meta—analysis, exercise improved FEV/ (mean dif-
ference [MD] 0.14; 95% confidence interval [Cl] 0.04 to 0.25; p=0.009; 1>=55%) and
mean change of FEV; (MD 0.11; 95% Cl 0.02 to 0.20; p=0.02; 1°=0%). Exercise in—
creased the distance of BMWT, but there was considerable heterogeneity (MD 45;
95% Cl 21.16 to 68.83; p=0.0002, 1°=89%). There was no differences in QoL scores
by 2 questionnaires (European Organisation for Research and Treatment of Cancer
quality of life questionnaire, short form=-36). Exercise reduced the duration of hospital
stay (MD -3.32; 95% Cl -5.27 to —1.36; 1?=0%; 2 studies) but not duration of chest
tube intubation (MD -1.37; 95% Cl -2.81 to 0.06; 1>=0%) and incidence of pulmonary
complications (pooled risk ratio 0.54; 95% Cl 0.23 to 1.30; 12=0%).

Conclusions Exercise might reduce the duration of hospital stay after lung surgery.
There was not enough evidence to prove improvement of lung function, aerobic ca—-
pacity, muscle strength, QoL, and decline of pulmonary complications. Low—quality
risk of bias, different units or estimation of outcome, different exercise type and dura-
tion, heterogeneity among studies make the evidence of effectiveness weak. Future
researches are required to redeem these defects. (J Korean Med Rehabil 2021;31(1):
149-163)

Key words Exercise, Lung neoplasms, Operative surgical procedures, Systematic re—
view, Meta—analysis
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Fig. 1. PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analysis) flow diagram for effect of exercise
after lung surgery.
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B2, 3700 AT BF A Dgo) thE 2HE =
R oH, 149 AT F74 FRTe ot 2
2 S,

@) 40 =

o7e] ATolA 2ol A 24 HEAE Bgte] 4
o) A WM o RE ARG, M Bol BET AR
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A 74 & A7 2 A Z7]74(European Organization
for Research and Treatment of Cancer, EORTC)%lA] 7]
Wk 3070 e R A" oA ake] 2 HAEA
(EORTC quality of life questionnaire [QLQ-C30])Z, 5
e AgolA g AEAE B8l 4 & WUl
T}317.202526) The Short Form (36) Health Survey (SF-36)
AEA GA F ale] AFellA dhel de SA =T
AREEATES29, 47 25 41A127399 S (physical com-
ponent summary, PCS)@} 4171749 S (mental compo-
nent summary, MCS) &He] 25 =5 AAIBIE = o] =
2719] A= 3l G| A= whs AAIGE REEB0)
A 2718] ATl DY FA A 2] 32 Al
AlEFATP324, Z]E} EORTC quality of life questionnaire-
lung cancer 13'”, World Health Organization Quality of
Life BREF', 5-level EuroQoL-5D version'® So] &
Aok

(6) = 0|3 U | I SHS & XH

He B e o] IS T e S WE
= 37H09] ATrellA] BlaL BASH 0m192022) 27l o] A
TolAE dd 71 H e T S8 AY 7IREE OIF
ZF vl BAISY THO20),

6) 7|Et fad X7

1708] AellA AEsh AxE B4 28353
O, B4 3= T 92X ofgd £ 9 Hi(ratio) 2}
2321 FE]<E(cortisol), 7HEIZ2}](catecholamine),
HEFIIZH(B-endorphin) @] FEE S35t vlal 4
3ot

(7) o K|

5709] ATellA QERAdS BT Fste] B ars|QT}i321222426),
U] 9719] ATE b HrbEAE BalskA| oF
At

b) =L = At

(1) H7 s &AL X|1H

97fe] AT T 77He AFtellA FEV ol taixe &
%—0] oc:)]gc—)];_% U];‘(]X] oL\—q_J_ Lo},cﬁ 013%141620 222425)
o] F 27)9] ARte] EF 2ol FEV, & /MAA =
b 85 Foka B sk oo, FEV ol tigh 24
A7+ 270 2 FEV, ol tigh sBtxtell s &4 A+ 27
o gk zHzte] WieHEA A3 50| FEV,& A%
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ZIINFNA] Ehes Ao R BAS 417212 (7] 9
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T= B 0]9)9] FAAZE AASHA LUTH. o] F
Bt o]9jo] FAANEE AAA &2 149 AT
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Elton), o]AE X9l 1Po] 89% 2 FP3] =2 T
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Exparimental Contral

_Biudy or Subgreup  Maan S0 Total Mean SO Totsl Weight [V, Figed 95% C1 Yeas

24T IRLE, el 002

02 HUSATHO, Physical Activity Scale 2.1S &
Brocki 59 AToNME AAZE HEE &7+
2ol & Ml ot 7 o gt & A7t gle
o7 FASIATHY. Granger 5+ timed up and go test
fite &55Y W7HE o 29 &5 3 TollA
SEETF FrolshA wekl Zo 2 FAEA T,
(3) 2= gA
g AAE WIeE 3o AT F 219 ATte &
<9 Zpo|7} YERA] G 208 HalskY]
BB 171 ATE &5 o]F Y A7t e
o2 BSITH?, Quist 5] AToll A= chest press
leg press®] <8-S A0 SAA=H F F9 B
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X
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rowg sl R

Migan Ditfaranca Maan Differoncs
M Fioed 95%C1
Q.00 022, 0.22) e iy
DAS 007, 0.31) 2018 |
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T 4 o 1
Farecirs foorirgl]  Favours [asparimantal]
Migan Differanca Maan Difforonce

0014 (0003, 0.28) 2002
0.0 [-0.13, 0.21) 2014
0.11 [0.02, 0.20]
z A o i z
Farvoins joonirol]  Favours [axpanimantal]
Mean Diffarence Maan

Differanca

[, Fixesd, S8 Y
168 3424, BRI N1

Chist 2018 225 065 89 225 065 8T M
Li 2018 15 032 B3 04 M TETR
Taotal (95% CI) 104 101 100.0%
Hateroganaity: Chi® = 230, df = 1 (P = QU1dk P = 55%
Taesk for onerall affoct: Z = 262 (P = 0.009)

b) Exparimental Contral

—Biudy or Bubgroup  Maesn S0 Tofsl Mean SO Totsl Weight [V, Ficed $5% CI Year
Stigt 2012 G4 014 8 088 011 4 TN
Brocki 2014 0 03 32 01 04 M e
Taotal (95% CI) a 48 100.0%
Histeroganaity: Chi® = 005, df = 1 (P = 033k P = 0%
Taest for gl ofiect: 2= 2,30 (F = 0.02)

€] .

Exparimental Cantrel

Seudy or Swbgroug an S0 Tol laan 50_Taola lah
Artans 2011 4802 1w 2 S4B 850 1§ 130
Granger 2013 08T 8.3 4 4B ME 5 108k
Stigt 2013 BET A B &1 WA 11 ao%
Chang 2014 49583 985 37 458 110 33 2%
Cuisl 2018 58 W B0 51T 118 67 481%
Total (§8% €1 134 133 100.0%

Heleroganaly: Che = 37,40, &f = 4 (P = 0.00000E P = B5%
Tost for overall effect £ = 170(F = 0.0002)

765,00 [8.08, 160.06) 2013
3793 12,80, BAEE) 2004 T
.00 [-38.91, 34.11) 3098 -
45,00 (21,16, §8.83] | -
200 00 0 W00 300

Favours [oontol]  Favouns [expermaental]

Fig. 3. Forest plot of effect of exercise on lung function and functional aerobic capacity after lung surgery in lung cancer. (a)
FEV|, (b) mean change of FEV,, (c) distance of 6-minute walk test. SD: standard deviation, IV: inverse variance, CI: confidence

interval, FEV,: forced expiratory volume in one second.
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g 47)2 AFE AHEE PCSAAE 1719 A7),
MCSellA= 2709 A7229] AFol| A L5 =
7t zpol 7t Yehbs 2o ® BASHATE Arbane &
o ETI T BF % °]F PCS 2 MCS 42
do| Zrasted s wollA 1 2HAFo| o Aok
B3GR, Quist 5 MCS 4Fe] ol o] &5
9 27 BT FF o)F I s wolA F
710l B Z1thal Bustdoy?). wleHEA] A3t PCS 4t
= ol tsliAE &5 TlA B =2 202 YES
L, PCSe] H+t ztolol] tisiAe 5o thxa Tt

SN

rl
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a) Experimental Control Mean Difference Mean Difference
r I Mean D Total Mean D Total Weight IV, Fixed. 95% CI Year 1V, Fixed. 95% CI
Arbane 2011 68.2 153 22 68.1 25.1 21 21.1% 0.10[-12.39, 12.59] 2011 -1
Granger 2013 71.7 298 5 611 221 6  3.3% 10.60[-20.94, 42.14] 2012
Quist 2018 72 23 65 65 20 57 56.7%  7.00[-0.63, 14.63] 2018 il
Messaggi 2019 708 11.9 10 743 202 13 18.9% -3.50[-16.73,9.73] 2019 -
Total (95% Cl) 102 97 100.0% 3.68 [-2.06, 9.43]
P = = =0 ' t } t |
Heterogeneity: Chi? = 2.36, df = 3 (P = 0.50); I? = 0% 2100 50 0 50 100

Test for overall effect: Z = 1.26 (P = 0.21)

Favours [control] Favours [experimental]

b) Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl Year 1V, Fixed, 95% CI

Granger 2013 456 9.3 5 425 10.8 6 9.1% 3.10[-8.78, 14.98] 2012

Quist 2018 484 92 50 442 10.2 52 90.9% 4.20[0.43,7.97] 2018 -

Total (95% Cl) 55 58 100.0% 4.10[0.51, 7.69] -

itv: Chiz = = = S 2= 09 + t t +
?ettterfogeneltyl.l Cfr;. t-%(isé‘g4 ;(_F'O 0(2.86), 12=0% 20 10 0 10 20
estfor overall effect: Z = 2.24 (P = 0.03) Favours [control] Favours [experimental]

D) Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI Year 1V, Fixed, 95% Cl

Brocki 2014 6.7 8 32 3.1 9.2 35 932% 3.60[-0.52,7.72] 2014

Arbane 2014 17 27.9897 38 23 40.0231 40 6.8% -6.00[-21.27,9.27] 2014

Total (95% CI) 70
Heterogeneity: Chi? = 1.42, df =1 (P = 0.23); I =29%
Test for overall effect: Z = 1.45 (P = 0.15)

75 100.0%

2.95[-1.03, 6.93] -

-20 -10 0 10 20
Favours [control] Favours [experimental]

d) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI v Fixecll 95% Cl
Granger 2013 432 182 5 43 87 6  9.4% 0.20[-17.21,17.61]
Quist 2018 43.7 146 50 452 142 52 90.6% -1.50[-7.09, 4.09]
Total (95% Cl) 55 58 100.0% -1.34[-6.67, 3.98]
Heterogeneity: Chi? = 0.03, df = 1 (P = 0.86); 12 = 0% _2’0 i 1 o o 110 2’0

Test for overall effect: Z = 0.49 (P = 0.62)

e)

Mean Difference

Favours [control] Favours [experimental]

Mean Difference

1V, Fixed, 95% CI 1V, Fix % ClI

Experimental Control
r re Mean D Total Mean D Total Weight
Arbane 2014 2 374211 38 15 46.902 40 6.0%
Brocki 2014 44 104 32 54 94 35 94.0%
Total (95% Cl) 70 75 100.0%

Heterogeneity: Chi? = 1.47, df = 1 (P = 0.22); I* = 32%
Test for overall effect: Z = 0.73 (P = 0.46)

-13.00 [-31.78, 5.78]

-1.00 [-5.76, 3.76]

-1.72[-6.34, 2.89]

-20  -10 0 10 20
Favours [control] Favours [experimental]

Fig. 4. Forest plot of effect of exercise on quality of life after lung surgery in lung cancer. (a) EORTC QLQ-C30 (global health)
score, (b) SF-36 PCS score, (c) mean change of PCS score, (d) SF-36 MCS score, (¢) mean change of MCS score. CI: confidence
interval, IV: inverse variance, SD: standard deviation, EORTC QLQ-C30: European Organization for Research and Treatment
of Cancer quality of life questionnaire, SF-36: short form-36, PCS: physical component summary, MCS: mental component summary.
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Fig. 5. Forest plot of effect of exercise on index of complication after lung surgery in lung cancer. (a) duration of hospital
stay, (b) duration of chest tube intubation, (c) incidence of pulmonary complication after surgery. CI: confidence interval, IV:
inverse variance, SD: standard deviation.
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