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Variables Before PSM After PSM

CTRL group PR group p value SMD CTRL PR group p value
(n =336) (n=84) group (n = 46)
(n = 46)

FEVI/FVC (%) 6438 (9.53) 6311 (1007) 0279 013 64.53(9.26) 6265 (1053) 0366 019
FEVI (L/min) 221(0:62) 222(063) 0.869 002 2.25(0:67) 230(0.62) 0735 0071
FEVI (%) 89.49 (20.04) 7951 (14.56) <0.001 057 8165 (20.19) 8182(1324) 0.963 001
(predicted)

FVC (L) 351(115) 358 (1.14) 0612 0.062 355(115) 375(1.16) 0419 0.169
FVC (%) 9623 (15.00) 8426 (14.49) <0.001 0812 87.22(1270) 8832(1270) 0.678 0.087
(predicted)

Dico (L) 17,54 (4.85) 14.24(3.05) <0.001 0813 15.19 (4.39) 1452 (3.07) 0399 0177
Do (%) 8616 (14.42) 7510 (1377) <0.001 0785 78.05 (1378) 7894 (11.70) 074 0,069
DLco/VA (L) 377(092) 321(081) <0.001 0.644 353 (0.87) 349 (0.60) 0813 0049
DLco/VA (%) 8994 (14.70) 8285 (1362) <0.001 05 8397 (1597) 8315(1322) 0791 0055

PSM, propensity score matching; CTRL, control; PR, pulmonary rehabilitation; SMD, standardized mean difference; Preop, preoperatives FEV1, forced expiratory volume in 1 seconds FVC,
forced vital capacity; DLco, diffusing capacity of the lungs for carbon monoxide; VA, alveolar volume.
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Variables Before PSM After PSM

CTRLgroup PR group p value CTRL PR group p value
(n =336) (n=84) group (n =46)
(n = 46)
Maximal WR (watt) 7801 (26.60) 86,24 (22.98) 001 0331 73301 8167 (1958) oy 0328
Maximal WR (%) 9288884 10533(3035) 0001 0421 90.00(29.94) 10476 (28.23) 0017 0507
Peak VO2 101437 (25551) 118096 (279.94) <0001 062 100474 (25250 15070 (269.62) 0009 0559
(mL/min)
Peak VO2 (%) 78,61 (16:54) 83711607 oon 0313 78041824 8246 (1556) 0219 0258
Legsorenessduring 413 (1.47) 342(149) <0001 0474 415(1.43) 333 (1.46) 0007 0572
exercise
Dyspnea during 450 (175) 416(201) s 0.184 414190 428(197) 0727 0073
exercise
Total CAT score 1240 (538) 9.80 (3.48) <0001 0574 1318 (5.55) 1017 (396) 0003 0627
Cough 201 (0.10) 201 (0.11) 0807 0029 200 0.10) 202(0.10) 0349 0.19
Phlegm 140 0.10) 140 (0.09) 0921 0013 140(0.12) 140 (0.08) 1 <0001
Chest tightness 180 0.10) 1.80(0.10) 0553 0073 178 0.09) 181 (0.09) 0226 0254
Breathlessness 190 0.10) 151 (0.11) <0001 3599 190 0.11) 152(0.10) <0001 378
Limited activities 094(062) 079.(0:63) 00 0238 090(0.52) 077 (0:60) 0269 0232
Confidence in 089 (0.53) 069.(0.38) 0001 0.3 091(061) 071(0.36) 0054 0.407
leaving home
Slecplessness 166 (091) 131 (0:83) 0001 o.01 170 075) 134(0:83) 0032 0.455
Lack of energy 141 092) 1.25(0.83) 0.147 0.182 142(091) 120(0:87) 0245 0264

PSM, propensity score matching; CTRL, control; PR, pulmonary rehabilitation; SMD, standardized mean difference; WR, work rate; VO2, oxygen uptake; CAT, chronic obstructive pulmonary
disease assessment test.
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Variables Before PSM After PSM

CTRL group PR group p value CTRL PR group p value
(n =336) (n=84) group (n =46)
(n = 46)
FEVI/FVC (%) 50.96 (10.60) 63.27 (16.08) <0.001 0.904 50.87(1032) 64.17 (18.01) <0001 0906
FEVI (L/min) 1.74(0.57) 2.25 (0.86) <0.001 0.705 1.75(0.57) 231(080) <0.001 0.806
FEVI (%) 70.68 (20.50) 81.02(21.73) <0.001 0.489 64.32(18.52) 8445 (21.73) <0.001 0997
(postdicted)
FVC (L) 280 (1.07) 375 (1.40) <0.001 0762 279(0.98) 392(132) <0.001 0968
FVC (%) 76.10 (17.64) 8432 (23.77) <0.001 0393 6830 (15.02) 88.75(23.55) <0.001 1036
(postdicted)
DLeo (1) 13.87 (456) 14.85 (453) 0077 0217 1190 (3.69) 15.50 (4.59) <0.001 0863
DLeo (%) 68.44(15.33) 75.02 (18.82) 0.001 0383 6046 (14.44) 78.66 (16.47) <0.001 1175
DLco/VA (L) 2,97 (036) 253 (074) <0.001 0545 272(0.80) 275 (0.59) 0871 0034
DLco/VA (%) 71.22(16.17) 6360 (13.17) <0.001 0517 65.53 (15.59) 6433 (12.94) 0.69 0.083
MIP (cmH20) 7457 (25.60) 7801 (24.52) 0268 0137 76.41(2477) 7753 (25.61) 0831 0045
MEP (cmH20) 112.26 (31.58) 110,39 (30.48) 0625 006 106.72(3549) | 108.82(29.56) 0.758 0.064
VT (mL) (at rest) 50188 (145.42) 50119 (142.23) 0.969 0.005 45935 (137.48) | 529.57(133.43) 0015 0518
VT (mL) (during 110884 (315.15) 124595 (304.78) <0.001 0442 1190.00 (286.21) | 1260.65 (308.08) 0.258 0238
exercise)
RE (breaths/min) 19,66 (4.92) 20.10(5.06) 0475 0.087 19.74 (5.20) 20.15(555) 0714 0077
(at rest)
RE (breaths/min) 3460 (6.10) 3573 (5.58) 0126 0.192 3383 (6.07) 3533 (5.85) 0231 0252
(during exercise)
SpO2 (%) (at rest) 94.09 (263) 9356 (272) 0.102 0.198 9391 (2:86) 9376 (2.68) 0.793 0055
$pO2 (%) (during 93.08 (2:69) 9250 (282) 0.081 0211 9289 (2.73) 92,65 (2.85) 0.682 0.086
exercise)

PSM, propensity score matching; CTRL, control; PR, pulmonary rehabilitation; SMD, standardized mean difference; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity;
DLco, diffusing capacity of the lungs for carbon monoxide; VA, alveolar volume; MIE, maximum inspiratory pressure; MER, maximum expiratory pressure; V', tidal volume; RE, respiratory
frequency.
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Variables Before PSM After PSM

CTRL group PR group p value CTRL PR group p value
(n =336) (n=84) group (n =46)
(n =46)
SVI (ml/min/m?) 41.98 (10.16) 42,67 (9.74) 0575 0.069 4451 (10.30) 4242(9.34) 0311 0212
(atrest)
SVI (ml/min/m?) 54.40 (14.34) 5083 (17.57) 0.052 0.223 55.42(13.52) 51.71(17.07) 025 0.241
(during exercise)
CI (L/min/m’) (at 3.44(0.67) 3.39(0.58) 0478 0.091 3.46 (0.62) 3.30(0.58) 0.215 0.26
rest)
CI (L/min/m?) 7.71(1.91) 6.41(1.92) <0.001 0.681 7.87 (1.83) 6.24(1.90) <0.001 0.869

(during exercise)

02P (mL/beat) 8.48 (1.86) 9.23 (1.94) 0001 0393 8.51(152) 899 (1.87) 0.176 0285
WE (mL/min/W) 9.02(1.93) 9.15 (2.06) 0569 0.068 8.58(1.87) 8.77(2.03) 0.643 0097
AT (mL/min) 679.64(138.62) | 70583 (155.61) 0132 0178 669.78 (150.13) | 699.78 (155.84) 0.35 0.196
HR (beats/min) 13119 (20.88) 127.69 (16.86) 0155 0.185 13226(1938) | 12598 (14.81) 0.084 0.364

(during exercise)
Mean BP (mmHg) 108.99 (14.78) 107.12 (13.85) 0.294 0.131 112.22(15.06) 108.63 (14.72) 0.251 0.241
(during exercise)

PSM, propensity score matching; CTRL, control; PR, pulmonary rehabilitation; SMD, standardized mean difference; SV, stroke volume index; C1, cardiac index; O2P, oxygen pulses WE, work.
efficiency; AT, anaerobic threshold; HR, heart rate; BP, blood pressure.
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Variables Before PSM After PSM

PR group p value PR group p value
(n =84) (n =46)
Age(y) 5192(1343)  5729(1394) 0001 0392 5498(1423)  56.17(1365) 0682 0086
Gender (%) Female 131(39.0) 21(25.0) 0.024 0303 13(283) 13(283) 1 <0001
Male 205 (61.0) 63(75.0) 3017 33(717)
Height 17007(9.00)  17175(849) 0126 0191 1722800 17213(874) 0935 0017
Weight 7062(1353) | 7306(1279) 0137 0185 7522(1433) | 7252(1353) 0356 0.193
BMI 2450(373) 2494 (376) 0341 0116 2546(419) | 2461 (3.71) 0.306 0215
Smoking (%) Current smoker 27(8.0) 8(95) 0875 0.062 167 487) 1 <0001
Ex-smoker 119 (35.4) 28(33.3) 14(304) 14(304)
Never-smoker 190 (56.5) 48 (57.1) 28(60.9) 28(60.9)
COPD (%) No 259(77.1) 72(85.7) 0114 0.223 38 (82.6) 40 (87.0) 0772 0.121
Yes 77 (229) 12(143) 8(17.4) 6(13.0)
Asthma (%) No 328(97.6) 82(97.6) 1 <0.001 42913 44(95.7) 0.673 0177
Yes 84 204 187 243)
IPF (%) No 328(97.6) 80(95.2) 0421 0129 45(97.8) 44(95.7) 1 0123
Yes 8(24) 4(48) 1(22) 2(43)
Hypertension (%) No. 215 (64.0) 47(56.0) 0217 0.165 29(63.0) 27(58.7) 0831 0089
Yes 121(36.0) 37 (44.0) 17(37.0) 19.(41.3)
Diabetes (%) No 283 (84.2) 75(89.3) 0319 015 40(87.0) 40 (87.0) 1 <0.001
Yes 53(15.8) 9(107) 6(13.0) 6(13.0)
Cerebrovascular  No 304(90.5) 71(845) 0.167 0181 41(89.1) 40(87.0) 1 0.067
(%)
Yes 32(9.5) 13(155) 5(10.9) 6(13.0)
Histology (%) Adenocarcinoma 156 (46.4) 51(60.7) 0.063 029 21(45.7) 25(54.3) 0.665 0.189
Others. 84/(25.0) 16.(19.0) 12(26.1) 9(19.6)
Squamous cell 96(28.6) 17(202) 13(283) 1226.1)
carcinoma
TNM stage (%) 1 100 (29.8) 20(23.8) 037 0.213 14(30.4) 14(304) 0841 0.191
1 140 (41.7) 32(38.0) 17(37.0) 17(37.0)
m 83(247) 27(32.1) 11(239) 13(283)
w 1369) 5(60) 467 2(43)
Neoadjuvant No 298 (88.7) 72(85.7) 0572 0.089 40(87.0) 42091.3) 0738 o
therapy (%)
Yes 38(113) 12(143) 6(13.0) 4(87)
Adjuvant No 303(90.2) 74 (88.1) 077 0.067 20013 41(89.1) 1 0073
therapy (%)
Yes 33(9.8) 10(119) 167 5(10.9)
Surgery type (%) Lobectomy 132(393) 32(38.1) 0.645 0.156 20(435) 20 (43.5) 0578 0296
Peumonectomy 9(27) 204 122) 0(0.0)
Segmentectomy 86(25.6) 27(32.1) 14(304) 11(239)
‘Wedge resection 109 (32.4) 23(27.4) 11(239) 15(326)

PSM, propensity score matching; CTRL, control; PR, pulmonary rehabilitation; SMD, standardized mean difference; COPD, chronic obstructive pulmonary disease; IPF, idiopathic pulmonary
fibrosis; TNM, tumor, node, metastasis; , years; BMI, body mass index.
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.\ B C D E

Characteristic Lung cancer Other lung Pulmonary ol False nodule
(n =36) nodules (n = 141) infection inflammatory (n = 146)
(n =114) sequelae (n = 75)

Age, year, QR 74.5 (69.2-83.2) 75 (66-81) 73 (63.2-80.8) 68 (60.5-76) 71.5 (60-80) 0572 0.41 0.019 0.109
Sex, male, 1 (%) 24 (66.7) 81(57.4) 69 (60.5) 33 (44) 70 (49.7) 0.415 0.642 0.042 0.068
Ever smoker, 1 (%) 15 (41.7) 52 (36.9) 32(28.1) 21 (28.0) 40 (27.4) 0.737 0.184 0.221 0.142
Comorbidity, n (%)
HTN 24 (66.7) 79 (56.0) 59 (51.8) 45 (60.0) 82 (56.2) 0.334 0.169 0.639 0.339
DM 14 (38.9) 42(29.8) 43(37.7) 21 (28.0) 39 (26.7) 0.397 1.0 0.348 0217
0Old Tbe 5(13.9) 17 (12.1) 13 (11.4) 36 (48.0) 13 (8.9) 0.989 0.916 0.001 0.558
Nodule characteristics*
GGO/subsolid 7 (19.4) 36 (25.5) 51 (44.7) 0 - 0.588 0.001 <0.001 -
Solid 29 (80.6) 105 (74.5) 53 (46.5) 0 -
Calcification/fibrotic scar 0 10 (8.77) 75 (100) -
Nodule size*
<lcm 0 106 (75.2) 111 (97.4) 71 (94.7) - <0.001 < 0.001 <0.001 -
>1lcm,<2cm 7 (19.4) 20 (14.2) 0 1(1.3) =
>2cm, <3cm 9 (25) 8(5.7) 1(0.9) 2(2.7) =
>3cm 20 (55.6) 7 (4.9) 2(1.8) 1(1.3) -
Al abnormality score, mean &+ SD
Nodule 56.7 £ 29.7 3454219 28.1£15.3 364219 29.4420.6 <0.001 < 0.001 <0.001 < 0.001
Consolidation 30.3+358 239 +30.7 572 +33.8 19.8 +26.0 38.0 & 36.1 0331 <0.001 0.121 0255
Fibrosis 21.94239 23.1 4287 3144320 41.0 +£34.8 233 +31.1 0.792 0.059 0.001 0.767
Atelectasis 7.21+ 106 9.55+16.7 140 4+ 19.4 10.1 +17.1 14.5+21.9 0.302 0.009 0.285 0.005
Pleural effusion 21.8+33.6 10.8 4 23.5 227 £ 347 13.7 £26.1 18.0 +32.6 0.069 0.895 0.206 0.539

*For multiple nodules, characteristics of the nodule with the maximal size. Values are presented as medians with interquartile ranges (IQR) or numbers with percentages. IQR, interquartile range; SD, standard deviation; HTN, hypertension; DM, diabetes; Tbc,
tuberculosis; GGO, ground glass opacity.
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Total (n = 36)

Age, year, IQR 74.5 (39.25-83.25)

Sex, male, 1 (%) 24 (66.7)

Subtype, n (%)

Adenocarcinoma 20 (55.5)
Squamous cell carcinoma 8(22.2)
SCLC 5(13.8)
Not confirmed (radiologic diagnosis) 3(8.3)

Pathologic stage, n (%)

I 12 (33.3)
11 3(8.3)
11 5(13.8)
v 16 (44.4)
Treatment

Surgery 13 (36.1)
SBRT 5(13.8)
CCRT 2 (5.5)
Chemotherapy 13 (36.1)
Palliative care only 3(8.3)

Values are presented as medians with interquartile ranges (IQR) or numbers with percent-
ages. IQR, interquartile range; SCLC, small cell lung cancer; SBRT, stereotactic body
radiotherapy; CCRT, concurrent chemoradiotherapy.
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Sex (men) 79242
(69.1%)
Age (years) 6614109 6684103
Current smoker 33,161 31,263
(28.9%) (39.5%)
Alcohol drinker 2902 21,831
(20.0%) (27.6%)
Regular exercise | 42,507 30230
(37.1%) (38.2%)
Income (low) 20,600 13,798
(18.0%) (17.4%)
BMI (kg/m?) 233832 232831
Type of treatment
None 43762 30752
(38.2%) (38.8%)
Chemotherapy 9062 (7.9%) | 5434 (6.9%)
Surgery 17,234 11,100
(15.0%) (14.0%)
Radiation 18,628 15,265
(16.2%) (19.3%)
Surgery + 2456 (2.1%) | 1,333 (1.7%)
chemotherapy
Surgery + 5393 (4.7%) | 4.285(5.4%)
radiation
Chemotherapy + 13940 8587
radiation (12.2%) (10.8%)
Surgery + 4212(37%) | 2486 (3.1%)
chemotherapy +
radiation
Number of chronic diseases
0 2,664 (2.3%) 1,975 (2.5%)
1 7,039 (6.1%) 5,296 (6.7%)
2 11,073 8192
©.7%) (103%)
3 13,865 10,184
(12.1%) (12:9%)
4 15378 1017
(13.4%) (13.9%)
25 64,668 42578
(56.4%) (53.7%)
Emergency 34616 2842
room visit (Yes) (30.2%) (31.4%)

64.7+119

1898 (5.4%)

1111 (3.1%)

12277
(34.6%)

6802
(19.2%)

237433

13,010
(36.7%)

3,628
(10.2%)

6,134
(17.3%)

3,363 (9.5%)

1,123 (3.2%)

1,108 (3.1%)

5353
(15.1%)

1,726 (4.9%)

689 (1.9%)
1,743 (4.9%)

2,881 (8.1%)

3,681
(10.4%)
4361
(12.3%)
22,090
(62.3%)
9774
(27.6%)

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

All values are presented as the number (percentage) or mean + standard deviation (SD).
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Covariates N Mortality HR (95% CI)

Model 1° p-value Model2° p-value Bregression Point

coefficient
Sex Men 65816 43374 (659%) 256 1 (Ref) 1(Ref) 1(Ref)
Women 30439 14867(488%) 145  060(059-061) <0001  072(071-074) <0001 ~0.0965 -5
Age 19-44 3538 1408(398%) 106 1(Ref) 1(Ref) 1(Ref)
45-64 37428 | 17887(478%) 140  129(1.22-136) <0001  130(1.23-138) <0001 00753 4
265 55,289 | 38.946(704%) | 296  255(241-269) <0001  232(219-245) <0001 0.2667 15
Smoking Non 69916 39,110(559%) 184 1 (Ref) 1 (Ref) 1(Ref)
statuy Current 26339 | 19131(726%) | 321 163(160-166)  <0.001  135(133-138) <0001 0.088 5
Alcohol No 77386 | 45401 (58.7%) | 201 1 (Ref) 1 (Ref) I(Ref)
consumption | yeg 18,869 | 12840(68.1%) = 275  131(1.28-133) <0001  1.08(1.06-110)  <0.001 0.0226 1
Exercise Non 60011 38.093(635%) 235 1 (Ref) 1(Ref) 1(Ref)
Regular 36244 20,148(556%) 183  080(079-082) <0001  085(0.83-085)  <0.001 ~00539 -3
Income Others 79417 | 47.632(60.0%) 210 1(Ref) 1(Ref) I(Ref)
Low 16838 10,609 (63.0%) | 231 | 109(L07-111) | <0001  107(1.05-1.09)  <0.001 0.0221 1
BMI (kg/m?) | <185 4672 3369(72.1%) | 314 137(132-142) <0001  116(L12-121) <0001 0.0588 3
185-25 62828 38,580 (614%) 220 1(Ref) 1(Ref) I(Ref)
225 28755 16292(567%) 189  0.87(0.85-0.89) <0001  0.90(0.89-092)  <0.001 ~0.0349
Treatment | None 33927 | 21485(633%) 264 1 (Ref) 1 (Ref) I(Ref)
Chemotherapy | 7.652 = 6262(818%) | 368  124(121-128)  <0.001  124(121-128) <0001 0.2067 u
Surgery 15381 2525(164%) 37 015(014-006) <0001  016(016-0.17) <0001 ~03975 -2
Radiation 16092 13086(813%) 423 | 143(L40-146) <0001  125(122-128) <0001 01585 9
Surgery + 213 | 770(361%) 85 031(031-036) <0001  036(034-039)  <0.001 ~0.2082 -12

chemotherapy

Surgery + 4863 | 2199(452%) | 123 048(046-050) <0001  045(043-047) <0001 ~0.1589
radiation
Chemotherapy + | 12358 10,177 (824%) | 323 | 109(L07-L12) <0001  120(L17-123)  <0.001 02484 1
radiation
Surgery + 3816 1737(452%) | 1L1 043(041-046) <0001 049 (0.46-0.51) <0001 ~0.1037
chemotherapy +
radiation
Numberof 0 2273 1014(446%) 126 1 (Ref) 1 (Ref) 1 (Ref)
chronic 1 5940 | 3011(507%) = 153 | 120(L11-128) <0001  1.07(1.00-1.15) 0.1 0.0181 1
iy 2 9203 5013(545%) 175 134(126-149) <0001  LI3(L05-12) 0O 00297 2
3 1614 6680(575%) 193  148(138-158) <0001  LI8(LII-L26) <0001 0.0408 2
4 12820 7509(586%) 200 153(143-164) <0001  120(L12-128) <0001 0.0444 2
25 54405 35014(644%) 243  L81(L70-193) <0001  130(1.22-139)  <0.001 00716 4
Emergency  No 63,683 35307(538%) 179 1(Ref) 1(Ref) 1(Ref)
T00mVisE Yes 30572 22934(750%) | 307 | 156(154-159) <0001  128(1.26-1.31)  <0.001 0.1303 7

HR, hazard ratio; IR, incidence rate. “Incidence per 1,000 person-years. "Model 1 was not adjusted. ‘Model 1 was not adjusted.
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Risk category

Intermediate

High

C statistic” (95% CI)

14176
(14.7%)
17,961
(18.7%)
64,118
(66.6%)

Development cohort (Seoul)

Percentage of mortalities (95% CI)

At Syears At 1lyear At 3years
11(10-12) 3(2-4) 8(7-9)
35 (33-36) 13 (11-15) 26/(25-28)
78(77-79) 40 (39-41) 69 (68-70)

Difference in probability of mortality
067 037 0.61

0.78 (0.77-0.78)

Validation cohort (Busan and Gyeongsangnam-

do)
At Syears At 1year At 3years
1,536 (8.3%) 17(10-24) 5(4-7) 12(8-16)
2426(132%) | 40(36-44) 19.(15-23) 33(29-37)
1 84(83-86) 52 (50-54) 78 (75-81)
(785%) B B )
Difference in probability of mortality*
0.67 047 066

0.81(0.78-0.84)

“The difference in the probability of mortality between the high- and low-risk groups was calculated as (Phigh-Plow)/100. “The C statstic for the overall score i presented.





OPS/images/fmed-11-1400049/crossmark.jpg
©

2

i

|





OPS/images/fmed-11-1400049/fmed-11-1400049-g001.jpg
Sensitivity

10

08

06

04

02

00

Sens: 82.1%
Spec: 69.2%
PV+:28.3%
PV 19.8%

Area under the curve: 0.822

Sensitivity

10

08

06

04

02

00

Sens: $29%
Spec: 65.5%
PV 412"

PV-: 13.4%

Area under the curve: 0.801

00

T T T T
02 04 06 08

1-Specificity

00

02

T T T
04 06 08

pecificity






OPS/images/fmed-11-1400049/fmed-11-1400049-g002.jpg
A

Survivial =itom Surviyial g
100 = Intermediate 100 = Intermediote
~ High ~ igh
075 075
050 050
025 025
000 000
T T T T T 7 T
Time (Vears) Time (Vears)
Number atrisk Number atrisk
Low 14176 13700 13380 13078 12805 12561 Lo —— - 1392 ol 1299 12712
e 17961 15606 14239 13183 e nm Itemeae 2426 1961 1761 1634 155 s
wen | sans 38159 25638 19510 w57 wen | 14470 988 an 318 w10 26
T T T T T T

Timé (Years)






OPS/images/fmed-11-1484327/fmed-11-1484327-t001.jpg


