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(8.08+2.21) d; P=0.0131HIA J5HT A= 2t PR E] [ (3.6122.53) d vs (5.36+3.12) d; P=0.032fIL %I HAZH, MafEpx 2%
[(46,455.6%5,080.9) ¥ vs (45,536.0+4,195.8) ¥, P=0.498], B br L3 H[(21,155.5+10,512.1) ¥ vs (21,488.8+3,470.6) ¥,
P=0.883]. fEBi254 3% H[(7,760.3£2,366.0) ¥ vs (6,993.042,022.5) ¥, P=0.223 |7E BG40 (6] TCGe 2424 5, St
HEXTHINGRTG, BRIE(ERE ( peak expiratory flow, PEF ) [(268.40+123.94) L/min vs (343.71£123.92) L/min;
P<0.001], 6534z 85 ( 6-min walk distance, 6-MWD ) [(595.42+106.74) m vs (620.90+99.27) m; P=0.004] J RE &
THFE[(59.93+10.61) keal vs (61.03£10.47) keal; P=0.004 45 ; ARJFMiERAHEH LIE ( postoperative pulmonary com-
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[ Abstract ] Background and objective Pulmonary rehabilitation (PR) is proposed as an effective strategy to de-
crease surgical morbidity. However, appropriate rehabilitation plan, initiation time, and optimal duration of PR remain unclear.
Lung cancer patients with chronic obstructive pulmonary disease (COPD) are considered high-risk population for postopera-
tive pulmonary complications (PPCs) because of poor lung fitness and cardiopulmonary endurance. This study aims to assess
the impact of a one-week, systematic and highly-intensive rehabilitation on surgical lung cancer patients with mild to moderate
COPD. Methods A randomized controlled trial with 48 subjects was conducted (24 patients each for the intervention and
groups). The intervention group received seven days of systematic, integrated and highly-intensive PR before surgical treat-
ment, including: pharmacotherapy with atomizing terbutaline, pulmicort and infusion of ambroxol; and physical rehabilitation

with respiratory training and endurance training. The control group underwent standard preoperative care. Results For the in-
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tervention group, the postoperative length of stay was shorter [(6.17+2.91) d vs (8.08+2.21) d; P=0.013]; likewise for the du-
ration of antibiotics use [(3.61+2.53) d vs (5.36+3.12) d; P=0.032]. No significant difference was found between the groups in
total in-hospital cost [ (46,455.6+5,080.9) ¥ vs (45,536.0+4,195.8) ¥, P=0.498], medicine cost [(7,760.3+2,366.0) vs (6,993.0
$2,022.5), P=0.223], and material cost [(21,155.5+10,512.1) ¥ vs (21,488.8+3,470.6) ¥, P=0.883]. In the intervention group,
peak expiratory flow [(268.40£123.94) L/min vs (343.71+£123.92) L/min; P<0.001], 6-min walk distance (6-MWD) [(595.42
+106.74) m vs (620.90+99.27) m; P=0.004], and energy consumption [(59.93+10.61) kcal vs (61.03+10.47) kcal; P=0.004]
were statistically different after the seven-day exercise, compared with those on the first day. Finally, for the intervention group
the incidence of PPCs (8.3%, 2/24 vs 20.8%, 5/24, 20.8%; P=0.416) were lower. Conclusion The systematic and highly-

intensive pulmonary rehabilitation combining abdominal respiration training, respiratory exercise with incentive spirometry,

and aerobic exercise could improve the cardiorespiratory endurance of lung cancer patients with mild to moderate COPD. The

proposed program may be a practicable preoperative strategy.

[ Keywords ] Lung neoplasms; COPD; Pulmonary rehabilitation
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J5 A BN AIR T 0T BB 2H [ (6.1742.91) d vs (8.08+2.21) d,
P=0.013], TIARHFIEREHA][(8.25£1.39) d vs (7.67+3.37)
d, P=0.439]F1 i1 B bl 6] [ (14.04+3.20) d vs (15.75+3.22) d,
P=0.072]JCHA i 25 57 5 HUAE B AR T, SEgn 2R
B G PUA: ZAE F A EME T XS B4 [ (3.61+2.53) d vs (5.36
+3.12) d, P=0.032]; fERede I rm, B2 H[(46,455.6
+5,080.9) ¥ vs (45,536.0+4,195.8) ¥, P=0.498] . fEFEht £} 2%
JH[(21,155.5+£10,512.1) ¥ vs (21,488.8+3,470.6) ¥, P=0.883] .

EBE2h ) 2 [ (7760.3+£2366.0) ¥ vs (6,993.0+2,022.5) ¥,

=1 BEELHEN
Tab 1 Baseline of the patients

P=0.223]AH M TG 255 (R2)

2.3 OATHRETEAL LIl B A B A A X H E B,
PEF[(268.40+123.94) L/min vs (343.71+£123.92) L/min;
P<0.001], 6-MMD[(595.42+106.74) m vs (620.90+99.27) m;
P=0.004] K GE HFE[(59.93+£10.61) kcal vs (61.03+£10.47)
keal; P=0.004] i E 4 55 5 1M 7E32 3l ' BROGHT W [FI ¥fEFE %4
TEor . JESFREOTE b, 2R SR L [(1.52£1.02)
vs (1.40£0.68), P=0.529; (1.04+0.61) vs (1.15£0.63), P=0.204]

(#3) .

Intervention group Control group Pvalue
Age 63.13+6.26 64.04+8.94 0.683
Gender 0.763
Female 9 (37.5%) 11 (45.8%)
Male 15 (62.5%) 13 (54.2%)
Lung function
FVC (L) 2.90%0.87 2.74%0.77 0.507
FEV1 2.42%+0.79 2.51%+0.74 0.443
MVV 93.42+27.49 87.69%26.79 0.220
Dlco SB 22.62+4.28 21.83%+4.35 0.881
COPD classification 0.525
Mild 6 (25.0%) 8(33.3%)
Moderate 18 (75.0%) 16 (66.7%)
Smoking status 0.461
Current-smoker 7(29.2%) 7 (29.2%)
Non-smoker 11 (45.8%) 13 (54.2%)
Ever-smoker 6 (25.0%) 4(16.6%)
Pathological stage 0.366
StageOorl 8(33.3%) 13 (54.2%)
Stagell 13 (54.2%) 8(33.3%)
Stagelll 2 (8.3%) 3(12.5%)
Stage IV 1(4.2%) 0(0)
Tumor pathological type 0.955
Adenocarcinoma 11 (45.8%) 10 (41.7%)
Squamous carcinoma 11 (45.8%) 12 (50.0%)
Adenosquamous carcinoma 2(8.3%) 2(8.3%)
Tumor grade 0.318
Poorly differentiated 13 (54.1%) 10 (41.7%)
Between moderate and poor 6 (25.0%) 6 (25.0%)
Moderate differentiated 4(16.7%) 2(8.3%)
Between moderate and high 1 (4.2%) 5(20.8%)
High-differentiated 0(0) 1 (4.2%)

COPD: chronic obstructive pulmonary disease; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; MVV: maximum

ventilatory volume; Dlco SB: diffusion capacity for carbon monoxide of the lung (single breath).

HERERERERERE
www.lungca.org



* 750 ¢ W i e R 2016411 H 45194 %511  Chin ] Lung Cancer, November 2016, Vol.19, No.11

2.4 YIZRTE MM L PHIE[(7.39£0.03) vs (7.31+
0.03), P=0.686]. % 43JE ( partial pressure of oxygen, PO, )
{E[(79.51+28.73) mmHg vs (75.91£8.77) mmHg; P=0.577] .
AR AT ( partial pressure of carbon dioxide, PCO, ) {H
[(43.06£3.95) vs (41.65+4.20) mmHg; P=0.207] L4 & Zh ik IfiL
AN (arterial oxygen saturation, SaO, ) {E[(94.17+6.06)
vs (94.82£3.40), P=0.687], ZRIGIHE L.
2.5 YA A S BU s PEHT EORTC-LC43[n) 45 5 i, A&
MR KOE[(67.71411.33) vs (68.34+12.67); P=0.912] .
ARIRINHE[(81.13£5.42) vs (80.45+4.74); P=0.769] . 1%k
HE[(83.55+7.53) vs (84.26+7.42); P=0.211] 1% B W PRI M A2
FE[(22.214 13.91) vs (17.34+11.03); P=0.067] 5 [fi 22 534176
GRS (R3) .
2.6 iliFAHSCTHRAIE KA I AH DT AAE R 7151 ( 14.6%,
7/48) BE T, kAW A L R s (8.3%,
4/48) , HAIF LR AAERFE IR < (6.25%,3/48)
iliANGR (4.2%,2/48) | FlitZE (2.1%, 1/48) | W 5Euf)
(2.1%, 1/48 ) o SEHGZH B IR AR DG RAE R A KT
XTHRAL, M2ER TSR L (8.3%, 2/24 vs 20.8%, 5/24;

%= 2 BEIGKRIFIE
Tab 2 Clinical characteristics

P=0.416) (34) .

3 i

2 R 2D R I 2 A TR 0 R el A AR
HEEE SR (fast-track surgery, FTS ) s Jinis fE &2 4R}
(enhanced recovery after surgery, ERAS ) iX— P&z i #l
s INn] o BSERAIBOR B B P ARBIR R AL 25
BHIME, B H RSN A — R E L ARk
TSI, A A M SRR, X o s Al T
ARBFRBRE b, AEBNIRMERN. A, BT
A RSN GR T S ARG — , BRI — S0 Jr s
e, SBOLIENH EAAAEAR S 2 5 B A
COPDIFARBHE, TIBTETFARKE Fif B AR5 HEE
b EBAFTERCRBOMERE , IF ol T AR X 55 22 4 il 2 g
Lo O T T, — BRIk, HB R Ml AR O I A AE B4 s A
N

Je A5 i RRE S 2 ph 245 B 5 AL 5 )1 25
M JIIN R Py R S 2k, WP ol S 0 B 1) 2 4

Intervention group

Control group Pvalue

Surgical approach

0.540

VATS 17 (70.8%)

Open 7(29.2%)
Resection type

Segmental or wedge 12 (50.0%)

Lobectomy 8(33.3%)

Combined lobectomy 3 (12.5%)

Other 1 (4.2%)
Length of stay

Total (d) 14.04£3.20

Preoperative (d) 8.25+1.39

Postoperative (d) 6.171£2.91
In-hospital expense

Total cost (¥) 46,455.61+5,080.9

Drug cost (¥)
Material (¥)

Duration of antibiotic use (d)

7,760.31+2,366.0
21,155.5%+10,512.1
3.61+2.53

15 (62.5%)

9 (37.5%)
0.366
8(33.3%)
13 (54.2%)
2(8.3%)
1(4.2%)
15.75%£3.22 0.072
7.67+3.37 0.439
8.08+2.21 0.013
45,536.0+4,195.8 0.498
6,993.0%£2,022.5 0.223
21,488.81+3,470.6 0.883
5.36%+3.12 0.032

PEF: peak expiratory flow; 6-MMD: 6-min moving distance; VATS: video-assisted thoracic surgery.
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Tab 3 Comparative analysis before and after intervention

Before the exercise After the exercise Pvalue
PFE 268.40+123.94 343.71£123.92 <0.001
6-MMD (m) 595.42+106.74 620.9199.27 0.004
Index of fatigue in exercise 1.52£1.02 1.40£0.68 0.529
Index of dyspnea in exercise 1.04£0.61 1.15%0.63 0.204
Energy consumption (Kcal) 59.93+10.61 61.03£10.47 0.004
Blood gas analysis
PCO, (mmHg) 43.06£3.95 41.6514.20 0.207
PO, (mmHg) 79.51£28.73 75.91+8.77 0.577
Sa0, (%) 94.17£6.06 94.82+3.40 0.687
PH 7.39%0.03 7.31%+0.03 0.686
Qol evaluation
Global Qol* 67.71%£11.33 68.341+12.67 0.912
Physical function* 81.13%£5.42 80.45t4.74 0.769
Emotional function* 83.55+7.53 84.26+7.42 0.211
Dyspnea scoret 22.21+ 1391 17.34%£11.03 0.067

*Higher scores indicate better functioning (scaled from 0-100); tLower scores indicate less dyspnea (scaled from 0-100). PEF: peak expiratory

flow; PO,: partial pressure of oxygen; PCO,: partial pressure of carbon dioxide; SaO,: arterial oxygen saturation; QoL: quality of life.

* 4 WABEPPCs&ZEFMILLER
Tab 4 Comparison of PPCs between groups

Intervention group Control group Pvalue
Total 2(8.3%) 5(20.8%) 0.416
Pneumonia 2(8.3%) 2(8.3%)
Atelectasis 1 (4.2%) 1 (4.2%)
Pulmonary embolism 0(0) 1(4.2%)
Respiratory/heart failure or ADRS 0(0) 1(4.2%)
Air leak 1(4.2%) 2(8.3%)

PPCs: postoperative pulmonary complications; ADRS: acute respiratory distress syndrome.
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