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Abstract

Objective: The aim of this meta-analysis was to explore the effect of preoperative pulmonary reha-
bilitation on surgical outcomes in patients with lung cancer combined with chronic obstructive pul-
monary disease. Methods: Articles from PubMed, Embase and the Cochrane Library were searched,
and relevant literature was collected according to nerfing criteria. Information from the literature
was summarized using the criteria of lung cancer combined with or without COPD, and acceptance
or non-acceptance of pulmonary rehabilitation prior to pneumonectomy. Key outcomes were ana-
lyzed using meta-analysis based on lung function, length of postoperative hospital stay, and postop-
erative pulmonary complications. Results: A total of eight studies involving 821 study participants
(428 in the control group and 393 in the intervention group) were included. The incidence of post-
operative pulmonary complications was significantly lower in patients who received preoperative
pulmonary rehabilitation than in the control group, with a 41% reduction. There was no significant
difference in lung function and length of hospitalization between the two groups. Conclusion: Pre-
operative pulmonary rehabilitation can reduce postoperative pulmonary complications after pneu-
monectomy in patients with lung cancer combined with chronic obstructive pulmonary disease, but
it does not improve lung function or shorten hospitalization days.
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1. 53|

FARYIBR A B AR YT e 6 EZE VR[] AR U bR A R DAAE K Sl 28 R AR A7 2] TR Y)
B (0 filides B B AR UG AN, TR — AN AT DI e 1 25, AN EE R UIBR[3]. 4252 Akt 1 il
DIGRARRT, 38 TEAT ATV . TEVPE ARG AR, FEAE AR S5, a5 —FH e
S H (Forced expiratory volume in one second, FEV1)fl—% LBk SR EUE[4]. BRI, ANHGitEnmn)
W it S8 P SR AR RS IEAE AR 2, XA A RR T e AR VB AE 1 i, 491 4 28 B 2 44 it 45 (chrronic ob-
structive pulmonary disease, COPD) [5]. COPD i i fili 7 B A 35 I 5 A A R 521 [6]. COPD 3 1
it ZHL A4 2 FT R o 7 B R S B A D R BORERRE T, A B SRR A L Ol IR RRERIETI[7]. WAL
U, COPD 3 T il £ 38 A J5 5 R I XUKE, & 3 COPD (1 i 28 2 75 A S 26 SV M S L il ¢
ST ORI LB IE = XU BE =i [6] [8] 0 X LLAB B IS I COPD & Jf: Ml B8 & 4 W oAy “ TR 1)
FIREME . [RIML, 00 LR EH it o I o e S R 2 I SR TR O I T R, HRAESR AT D) B AR 2wt 3
BEAT BB UPAL,  DASITS 3 58 B SE ) TR E VRVl

i Jili jé 52 (preoperative pulmonary rehabilitation, PPR) 77 /& —F i 3% ™ # COPD iZ 3¢ /7 (1 Fifs
Jit, OB AEASREIRTTGYT, DARRARA S i e 1 KU (9]0 — 10T ph 5 [ [ 5 e Rt 7 i 5 B )
BENLE E IR R A (PPR 5% MG YT) 45 SRAE ] PPR T Hlst it vl f (kb . 5% COPD A7 M
VIBRIOA J& K% [8].

JitidiE F-ARARNG G K AR ERAR DI RRE , 7 it 28 R T EAT It e 52 A1 3 RAF R Ji5 45 R[10]. — s
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Meta 737 (1) &5 S 2 W R i 32 20 I 25 n] AR itiee 28 2 1R R Ji5 i 5 A E (postoperative pulmonary complica-
tions, PPCs) [11]. fE%} T COPD 3 fifife T ARA S 1B B A AR AT O 7L Kk, AT IFHF & T X T Meta
o3t BRI E PPR &S AT Bh T e il & JF COPD BB AR RSE /. Whot T itishat. RJIG(ER K
1 PPCs %24, LMRER PPR SR G4 RIMEERKR.

2. Fk
2.1. ¥R

N TR AT REML DR SCAT A R 45 Rk, IATRA T BONTEZ i R J7 kR 1 Pubmed. Embase 711
Cochrane EBEEHEFE. RN T ((pulmonary rehabilitation) OR (rehabilitation therapy) OR (exercise
therapy) OR (rehabilitation training) OR (rehabilitation program) OR (exercise training) OR (exercise program)
OR (resistance training) OR (physical training)) AND ((lung cancer) OR (lung carcinoma) OR (lung tumor) OR
(lung neoplasm) OR (lung malignancy)) AND ((chronic obstructive pulmonary disease) OR COPD). fZ& &1L
Iy 2024 4 12 4 7 He 534h, ABHFTEXT AR SCERBET T LA R, RMAHRLGE . IR S
HHRBEAT I, AW DIRAS BE £ A H T Meta 20 ORIT AL

2.2. XHRTHIE

AHIFE I SCHERIA AN HE N -

1) WHFR G438 COPD, JF& i

2) WFFuxs Gl va T 77 O e AR VIER A

3) THUEMI{ N PPR;

4) WEFNBEIAT T, —RAMRSE, —4 ks e,

5) BEMGIRMEA G RLEE R FR bR Al Th e, Fde A0, (ERTIS [A)4%.
SCHR A HEBR R 1 -

1) W AR S AR 704 COPD &

2) Fiia sy 7 OV . AT

3) RJG4ERifatrA COPD & Ml 8 T Tl 5 i H S 6 i

4) FHE,

5) Ziik. 51, PFRSEAR I LB SR

6) EERENFE—BIEH TR CE, NMATFRGEEREN R, HRHR.

2.3. BUBERIMBRE TN

P44 VR AT DA% B SR G N HEBR bR S S7 3 58 ORI %8 TAE . B e AN AT IO SCHRS , Sz 4% =R
Se BT AR HEAG RS AT BRI AR . TR SR E BadE: EE . KRS0 AR IR, B
M B FRUR M. IDIEE FEV1%. ST ACRE . A BRI ] LRI R I H NS R A5
i ERBAR SR CAE S, HARSS B ZARIGE, WA A STy, dhe k.

BAZBIF 504 FH 4R 2K - V8 K 532 (Newcastle-Ottawa Scale)#E47 Uk &34, B0 h 9 4y, 159
AMET 7 S BRI, RN R T B RS0 R SR 1 771 27 i & 22 Cochrane &
S5 PE4r 55 T WHE# (Cochrane Collaboration Recommendations) i i 45 XU I EA T B HEATERAY

2.4. it o
15 F AL 35 802 (Weighted Mean Difference, WMD) &l br #1412 £ % (Standard Mean Difference, SMD)
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J2 3 95% # 17 [X [ (confidence interval, CI)%HES A &3 T &I KA RR {H(Relative risk) &% 95% CI %4y
R AT RNA G I FIH Cochran’s Q test A1 12 K 3o kAT S i Mk 4%, WA Q Guit& P <0.05, #
18812>50%, Ui BB FE IR AE S P, SR A BEL SR BB AT 3N B & 9 45 P>0.05 H 12<50%, M
SERRMEAR BT, SR E R SR AR AT RN A 9E . R Egger RIGVEAG R B WM. KHE SR EA
MR IGE IR TG, SEATHURIE 0, DA 7 45 Rk fg it . DL ESih A R 4.2.1 A58
D'

3. /R
3.1. XEeE

LYK R I EG, AT pubmed. Embase fil Cochrane Library Jit75 %] 1447 4&ics%; @i
o L) W6 D326 P 4 5 3 FUAS AH O STk 1307, 753 140 f SCHERBEAT 15 30 s RIS N HERRARHERS 21 18 &5
SCHRIEAT A4S0 s B R 2 AL 3 %5 protocol. 2 R ANRESRALERE I SRS, FEAE R 11 5 Skl
AAIK Meta 73 BT (14 1)

Embase(n=1201) PubMed(n=642) Cochrane Library(n=124)

\ 4 A 4 v

Articles after excluded duplicates (1447)

1307 studies excluded after title review

v

\4

Articles for abstract review (n=140)

studies excluded after abstract review
--didn't report the interest association (n=3 1)

--review or letter or editorial (n=20)

A4

--consisted of non-CoPD patients (n=28)
--radiotherapy or chemotherapy patients (n=14)
--postoperative PPR(n=11)

--without control group(n=18)

v

Potentially relevant articles (n=18)

7 studies excluded after full-text review

-- abstract (n=2)

A 4

-- protocol (n=3)

- data were unavailable (n=2)

A

Articles finally included in meta-analysis (n=11)

Figure 1. Flow chart of literature screening in this study
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3.2. REFEEREITNER

AHFFAIN 11 G SCHR:

6 Jei B HLA R {56 (Randomized Controlled Trial, RCT), 3 ks wif & 4:47F 5% (pro-

spective study), 2 s [B] 1B 72 (retrospective study); B 7 BT E ARSI FE; SLit 821 440 7ot G (xR
71428 N, T¥i41393 N), THfAH] 1~4 weeks. i, 7 RSClkedt 1 iZhRE(FEVI%)fabR, 7 f& SCHR
FEML T PPCs 48R, 7 e SCE S TR RBEEF -

Jo B VT 45 F SRR AN I SCHR o B B A LB, AR RTBEVERR S AN B Forh, /KT 7 4,
7E RCT W7t h, {7 Allocation concealment (selection bias)% H 6 43 SCHik 1% 43 $2 2 (Unclear risk of bias),
MAEHE 4B R AR . WA 2,

A

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of partcipants and bias)
Blinding of outcome assessment (detection bias)

Incomplote outcome data (attrition bias)

Selociie roporting (aportng bias) _I

Other bias

'o% 25% 50% 75%  100%

| Low risk of bias [ unclear risk of bias [l High risk of bias |
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Figure 2. Risk assessment of bias in included literature. (A) Bar
chart of bias risk. (B) Summary chart of bias risk
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3.3. Meta SHTER

3.3.1. FhTheE

7 e SCHRIRIE TR ThRE. RS, BL FEV1% NTRFRIIN DI RETE PPR 415X BRLH 2 [AIAFAE 2 5, AR
ERE I SMD J2 95% CI Jy: 0.4853 (0.0651~0.9056) (P = 0.0236). iH], B9t [Al471E i 35 i 5 i 1tk
(12=79.3%, P <0.001). .14 3(A).

Experimental Control Standardised Mean Weight Weight
Study Total Mean SD Total Mean SD Difference SMD 95%-CI {(common) (random)
Liu X et al, 2023 50 69.70 6.3000 45 62.80 5.1000 L —=—— 119 [0.75;1.63] 16.8% 14.9%
Rispoli et al, 2020 13 58.70 4.4000 46 61.40 5.4000 oo -0.51 [-1.13; 0.11] 8.3% 12.8%
Saito et al, 2017 65 69.10 14.7000 51 56.40 14.3000 e 0.87 [0.48;1.25] 21.9% 15.5%
Sekine et al, 2005 60 54.50 11.8000 22 51.00 11.1000 T 0.30 [-0.19;0.79] 13.4% 14.4%
Stefanellia et al, 2013 20 46.40 155000 20 44.10 17.5000 B L 0.14 [-0.48;0.76] 8.4% 12.8%
Yu ZH1 et al, 2022 38 101 01700 36 096 0.2100 — 0.26 [-0.20;0.72] 15.4% 14.7%
Yu ZH2 et al, 2024 44 116 0.1743 40 097 0.2194 — 0.95 [0.49; 1.40] 15.8% 14.8%
Common effect model 290 260 <> 0.59 [0.41;0.77] 100.0% -
Random effects model _— 0.49 [0.07; 0.91] == 100.0%
Heterogeneity: /% = 79%, <2 = 0.2577, p < 0.01 UL T

-15 -1 -05 0 05 1 15

Experimental Control Weight Weight
Study Total Mean SD Total Mean SD Mean Difference MD 95%—Cl (common) (random)
Rispoli et al, 2020 46 6.50 2.1000 13 10.00 8.4000 ——r— -3.50 [-8.11; 1.11] 2.5% 9.2%
Benzo et al, 2011 9 6.30 3.0000 8 11.00 6.3000 —— -4.70 [-9.49; 0.09] 2.3% 9.1%
Laietal, 2016 24 14.04 3.2000 24 15.75 3.2200 45 -1.71 [-3.53; 0.11] 16.1% 11.5%
Meng et al, 2018 43 17.23 4.1800 58 14.41 4.0300 || == 282 [ 1.20; 4.44) 20.1% 11.6%
Mujovic et al, 2015 56 36.00 19.0000 47 25.00 12.0000 | —— 11.00 [ 4.96;17.04] 1.5% 7.9%

on [ 78 5 h 0.60 [-0.52; | -
- 050 )
Saito et al, 2017 51 19.00 24.8000 65 13.60 9.8000 4 540 [-1.81;12.61] 1.0% 6.9%
Sekine et al, 2005 22 21.00 6.8000 60 29.00 9.0000 — ‘ —-8.00 [-11.64; -4.36] 4.0% 10.1%
Lai et al, 2016 24 617 29100 24 8.08 22100 = -1.91 [-3.37; -0.45] 24.8% 11.6%
Meng et al, 2018 43 893 3.7800 58 9.62 3.9800 = -0.69 [-2.21; 0.83] 22.8% 11.6%
Mujovic et al, 2015 56 16.00 9.0000 47 16.00 8.0000 —F— 0.00 [-3.28; 3.28] 4.9% 10.4%
C ( f 9 z < .56 2.52 60] 0
<j:_> - —4.9¢ 90] —

Common effect model 374 404 & -0.64 [-1.37; 0.09] 100.0% -
Random effects model [ . | <i> . | | -0.49 [-3.41; 2.44] == 100.0%
Heterogeneity: /° = 85%, 1° = 18.5067, p < 0.01 -15-10 -5 0 5 10 15
Test for subgroup differences (common effect): xz =825 df=1(p <0.01)
Test for subgroup differences (random effects): x7 = 0.46, df = 1 (p = 0.50)
C Experimental Control Weight Weight

Study Events Total Events Total Risk Ratio RR 95%-CIl (common) (random)
Rispoli et al, 2020 3 46 6 13 —=——: 0.14 [0.04; 0.49] 10.7% 5.1%
Saito et al, 2017 3 51 10 65 —= 0.38 [0.11; 1.32] 10.1% 5.2%
Sekine et al, 2005 12 22 42 60 = 0.78 [0.51; 1.18] 25.8% 38.8%
Benzo et al, 2011 3 9 5 8 —_— T 0.53 [0.18; 1.55] 6.1% 6.9%
Lai et al, 2016 2 24 5 24 —_— 0.40 [0.09; 1.86] 57% 3.4%
Meng et al, 2018 8 43 17 58 — 0.63 [0.30; 1.33] 16.6% 13.8%
Mujovic et al, 2015 17 56 20 47 - 0.71 [0.43; 1.20] 24.9% 26.7%
Common effect model 251 275 <> 0.59 [0.45; 0.78] 100.0% —_—
Random effects model < 0.62 [0.47; 0.83] --  100.0%
Heterogeneity: /% = 24%, 1% = 0.0095, p = 0.25
0.1 051 2 10

Figure 3. Forest map. (A) Pulmonary function. (B) Hospitalization duration. (C) Postoperative pulmonary complications PPCs
[E 3. Z&ME. (A)FINEE. (B){EBRATE]. (C)REHHERHLIE PPCs
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A Standardised Mean
Study Difference SMD 95%-Cl P-value Tau2 Tau 12
Omitting Liu X et al, 2023 1 0.37 [-0.05; 0.78] 0.08 0.2040 0.4517 75%
Omitting Rispoli et al, 2020 ———— 064 [0.30;099] <0.01 0.1265 0.3557 69%
Omitting Saito et al, 2017 ———— 0.41 [-0.07; 0.89] 0.09 0.2924 0.5408 81%
Omitting Sekine et al, 2005 ——+— 0.51 [0.02; 1.00] 0.04 0.3156 0.5618 82%
Omitting Stefanellia et al, 2013 —— 0.53 [0.06; 1.01] 0.03 0.2924 0.5408 81%
Omitting Yu ZH1 et al, 2022 —— 0.52 [0.03; 1.01] 0.04 0.3120 0.5586 81%
Omitting Yu ZH2 et al, 2024 +—=—— 0.40 [-0.07; 0.87] 0.09 0.2774 0.5267 81%
Random effects model ———  0.49 [ 0.07; 0.91] 0.02 0.2577 0.5076 79%
M T T 1
-1 -0.5 0 0.5 1
B Study Mean Difference MD 95%—Cl P-value Tau2 Tau 12
Omitting Saito et al, 2017 — -2.45 [-5.65; 0.76] 0.13 8.9718 2.9953 79%
Omitting Sekine et al, 2005 — -0.99 [-2.16;0.18] 0.10 0.2556 0.5055 40%
Omitting Lai et al, 2016 -1.29 [-6.19; 3.62] 0.61 20.7504 4.5553 83%
Omitting Meng et al, 2018 -1.65 [-6.49; 3.18] 0.50 20.0812 4.4812 81%
Omitting Mujovic et al, 2015 -1.83 [-6.41;2.74] 0.43 18.2731 4.2747 82%
Random effects model —<:::,>— -1.55 [-4.99; 1.90] 0.38 12.3017 3.5074 78%
I T T I T T |
-6 -4 -2 0 2 4 6
C Study Mean Difference MD 95%-Cl P-value Tau2 Tau I2
Omitting Rispoli et al, 2020 1.60 [-4.57;7.76] 0.61 35.6391 5.9698 90%
Omitting Benzo et al, 2011 1.83 [-3.94; 7.61] 0.53 30.9500 5.5633 89%
Omitting Lai et al, 2016 1.27 [-5.41;7.95] 0.71 41.2687 6.4241 87%
Omitting Meng et al, 2018 0.02 [-6.65; 6.69] 1.00 41.0247 6.4051 84%
Omitting Mujovic et al, 2015 — -1.29 [-4.68; 2.10] 0.45 9.2118 3.0351 86%
Random effects model I—<:I:——__—I_ 0.58 [-4.50; 5.66] 0.82 29.4348 5.4254 88%
-5 0 5
D Study Risk Ratio RR 95%-Cl P-value Tau2 Tau 12
Omitting Rispoli et al, 2020 —_— 0.65 [0.49;0.86] <0.01 0 0 0%
Omitting Saito et al, 2017 — 0.62 [0.47;0.81] <0.01 <0.0001 0.0005 30%
Omitting Sekine et al, 2005 ——— 0.53 [0.37;0.75] <0.01 0.0545 0.2336 20%
Omitting Benzo et al, 2011 —— 0.60 [0.45;0.79] <0.01 0.0368 0.1919 35%
Omitting Lai et al, 2016 — = 0.61 [0.46;0.80] <0.01 <0.0001 0.0019 33%
Omitting Meng et al, 2018 — 0.59 [0.44,0.78] <0.01 0.1077 0.3281 36%
Omitting Mujovic et al, 2015 ———— 0.55 [0.40;0.76] <0.01 0.1174 0.3426 34%
Common effect model s 0.59 [0.45;0.78] <0.01 0.0095 0.0973 24%
T 1
0.5 1 2
Figure 4. Sensitivity analysis
4. BIRRM IR
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Table 1. Results of publication bias

*® 1 RRREER

A t P
liGRo: 2.82 0.0370
FEREI TH] - & 0.01 0.9982
e 18 - R 0.10 0.9241
AR5 Hili s - A AE PPCs 3.13 0.0259
A Experimentélontrol Standardised Mean
Study SMD SE(SMD) Total Total Difference SMD 95%-Cl Weight
Liu X et al, 2023 11875 02235 50 45 —— 1.19 [0.75;1.63] 11.6%
Rispoli et al, 2020 -0.5118 0.3179 13 46 —t -0.51 [-1.13;0.11] 10.5%
Saito et al, 2017 0.8685 0.1958 65 51 . 087 [0.48;1.25] 11.9%
Sekine et al, 2005 0.2984 02504 60 22 1 0.30 [-0.19;0.79] 11.3%
Stefanellia et al, 2013 0.1364 0.3166 20 20 — 0.14 [-0.48;0.76] 10.6%
Yu ZH1 et al, 2022 0.2597 0.2336 38 36 T 0.26 [-0.20; 0.72] 11.5%
Yu ZH2 et al, 2024 0.9469 02309 44 40 —ma— 0.95 [0.49;1.40] 11.5%
Filled: Stefanellia etal, 2013 1.3506 0.3166 20 20 —— 1.35 [0.73;1.97] 10.6%
Filled: Rispoli et al, 2020 19988 0.3179 13 46 —+— 2.00 [1.38;2.62] 10.5%
Random effects model 323 326 - 0.73 [0.25; 1.20] 100.0%
I T T 1
-2 -1 0 1 2
Heterogeneity: /2 = 84%, t° = 0.4568, p < 0.01
B Experimenté&lontrol
Study logRR SE(logRR) Total Total Risk Ratio RR 95%-Cl Weight
Rispoli et al, 2020 -1.9568 0.6335 46 13 ‘ 0.14 [0.04; 049] 3.9%
Saito et al, 2017 -0.9614 06311 51 65 —t 0.38 [0.11; 1.32] 4.0%
Sekine et al, 2005 -0.2495 02122 22 60 N 0.78 [0.51; 1.18] 35.0%
Benzo et al, 2011 -0.6286 0.5452 9 8 —— 0.53 [0.18; 1.55] 5.3%
Lai etal, 2016 -0.9163 0.7853 24 24 —_— 0.40 [0.09; 1.86] 2.6%
Meng et al, 2018 -0.4545 0.3786 43 58 —& 0.63 [0.30; 1.33] 11.0%
Mujovic et al, 2015 -0.3377 0.2640 56 47 — 0.71 [0.43; 1.20] 22.6%
Filled: Benzo et al, 2011  0.0058 0.5452 9 8 —_—t 1.01 [0.35; 293] 5.3%
Filled: Lai et al, 2016 0.2935 0.7853 24 24 —_— 1.34 [0.29; 6.25] 2.6%
Filled: Saito et al, 2017  0.3386 06311 51 65 — 140 [0.41; 483] 4.0%
Filled: Rispoli et al, 2020 1.3340 06335 46 13 f|l————— 380 [1.10;13.14] 3.9%
Random effects model 381 385 : l<‘> : : 0.73 [0.57; 0.94] 100.0%
0.1 051 2 10
Heterogeneity: 12 = 44%, 1> < 0.0001, p = 0.06

Figure 5. Forest plot corrected by random trim-and-fill procedure. (A) Standardized mean difference (SMD). (B) Relative risk

(RR)

& 5. BEM B ERBIANER ERMARRE. (A) FRELHIEZESMD). (B) HXTXKZERR)

3.3.2. {EpRAtIE)

5 i CERIRGE T R ERERS [Al. PPR ZH5 5%

e

A

AEAERE I (8] 7 A Z 58, AL AR B 7] 22 7 &

FHE Ny 0.5830 (—4.4989~5.6649) (P = 0.806), W 7TIAIAF1E ik 3 (1) 57 i M (12 = 87.7%, P < 0.001). 5 j# SCHikHK
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7 AREARER (A . PPR 4 7E A J5 A B I 18] 77 1t 96 %A 00 T 0T B4, 2% 5% & JF (8 -1.5477
(—4.9930~1.8977) (P = 0.173), it B Ft [ 47 7 535 ¥ = P (12 = 77.7%, P = 0.001).  W.I%] 3(B)-

3.3.3. RIGHEBH LIE PPCs

7 Jm SCHRIRIE AR5 Mt RAE . PPR 2 A J5 it I RAE PPCs & A # B E T X R 4H, PPR ZH11)
PPCs JXU: % R A1 B 41%, FRARIE G IE45 54 0.5937 (0.4517~0.7802) (P = 0.002), Hiff 7% [B) ANAF-AE 73 5t
P£(12 = 23.5%, P = 0.2496). JLI4] 3(C).

3.4. MRS ZFRRE

BUBHE D BT8R 7R AR Meta I T8 R AG M, JEA L 3H 7 H (K 4).
Egger £%6 45 BRIl D B AR 5 i 0T RAE PPCs A7-7E R & fwfar (WAL 1), @id BIAME K ILEA ST
PSR, S RBA AR, DA A 13 X 4 R AT R (LA 5)

3.5. AT

XS Bl T RE AR JG Bl JE R fE PPCs [HF 78 8 TR A RN I 43 A 34T S 0 #r s &45 SR R BAE AT T
feb, WFFABTFIEALE Retrospective study, 7t SR MM EBE R FZE R EARGEMEHRIE PPCs
b, BT # TSRS Prospective study, B FTCHE AR INEIE Gt £ . WLE 2,

Table 2. Results of subgroup analysis
F 2. LANH

A HE Ganil WA SMDI/RR (95% CI) 12 it

Retrospective study 2 1.0071 (0.7184~1.2958) 13.20% F
design Prospective study 2 —0.0831 (—0.8757~0.7095) 75.10% R
liGRo: RCT 3 0.4707 (—0.0334~0.9749) 67.30% R
Asian 5 0.7222 ( 0.3666~1.0778) 68.20% R

location
Europe 2 —0.1871 (—0.8223~0.4481) 52.10% R
Prospective study 3 0.6413 (0.4701~0.8747) 69.70% R
design Retrospective study 2 0.5394 (0.2853~1.0198) 0.00% F
PPCS RCT 2 0.4686 (0.1894~1.1594) 0.00% F
Europe 3 0.4285 (0.1733~1.0593) 64.10% R

location
Asian 4 0.6320 (0.4413~0.9053) 0.00% F

R: FEHLENAERY; F. [ E SR

4. VWHig

e 3 3 SR S 3, R e £ B S s L o S AU I 7% 1 B 2R e A [14]-[19]
FARAYIR S LI BTRE £ 1 B e, L N U8 FR 3 22 S 7 3 L LA A 4 [20] o 3 f o [ 36
R 2 BT ARG 0 PPC [21]. HULEIRESEAE . WL . B SRR ESER, &
e H R A 3 R B A RS A L T COPD, 85 BB RO FE T MU S B A 26 [22] . LR
SCRET B AL R IEEN T, SEAR R BEIR B PR, KRR R AR SR 2R AR 23]
3T RSB I TR, R R AT LE TR FARSSFARNIG FENER . AT
53 AT LA B AN ATE AR U1 A 14038 BT 52 VR0 S 7 R s k[ 241
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4, ZIWTFSCHRF PPR LI ARG I ACEASE T 2T H AR, (HI A R 2 Bt i i T
B M BRI G, DRI TCVE R G #E i 72  BRoBT I RGEME BT T 2019 SRR, EEMT TR
AIZ 8% COPD A JEfilii B ARG 45 /Mg [11]. i, BATEEAT TIXT Meta 047, LABE BRI HR
Wil R S AE /> COPD & Jf iliig & 8 AR5 I A MSE T2 207 T IR R B . 223 ik fe, 8 JUAT s34
5 1 568 BHFFIN R Hrp, RAERME FEVI%IESS, PPCs fRIsAMEBe R B4R ISR, BATI 7 Hl#EAT
Tobre AT REH, PPR AT LAy /b (38 A Ja il i I ACRE B & A o Se il It FE R, i ThRe /& At 1)
BRI — MBAF IR AR, B0 FEV1%. O M0 700 il S CO7E it Ol Dh e 4507 TR 45 RAZTE T
JEo Lai % A$EH, PPR FTUAZGE FEVL A6 738 ATIA[25]. HAZ, RN, B KBRS
it 0 R 2 A J il R ST AR A R . X T RESE R, COPD B I Th REA B it 2451, — AN 31 il 50
REE NGk, ARMEAEA T 10 25 008 B T s oL, MO AR S IlihRE K B Wm0 . XA 45 R
LRG0 Meta I 7o 45 R —2[11]. T H., FRATHIZR A I PPR XA 5 A B ()3 A7 B S0 . X v g /& Al
N COPD G ififid T ARAE B [ 5 A i 8] 32 7 2 . AT, PPR X PPCs (R4 %
Ao B, FEHI AR BARESCE AT ae, (HAZ NG5 1 X i &0 I A AR50 77 A0 i g = A 452 475 (1 i
SERES, I FRARA R HFE RO R A

PR L, Jififie 284 & 3 COPD # ML, BT UAAHI FURAT — 5 MR IR L KT A PPR XA &
I RAEFE XA T K] Meta 20 M i8cAT St - (EZ A FE AT — 5 (R IR - & 58, BUNIRIRIT A2,
ASCENN I SCHREL D o FIR, BRI FE K A6 STk AR o 1 46 SR Fa v AN AR AL B0, RS WEFEIK PPR
B, (B EAR R AR 2

5. &

B2, XFE I COPD i FARBE, #ATRET PPR FHl, w2 #(CAR)G PPCs k4%, {HIf
ARETR R R T BE 4 R R A e R H

E&ME
R QT IIZ(SRT) R 4.
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