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[ Abstract] Background and purpose: We analyzed the distribution of metastatic sites and survival of lung cancer patients
with metastases based on hospital registration to provide real-world data support for the treatment and survival management of lung
cancer patients. Methods: A total of 1 490 lung cancer patients who developed metastasis during the follow-up in Fudan University
Shanghai Cancer Center from 2008 to 2017 were enrolled in this study. Medical records review, telephone visits and death registry
data linkage were applied in collecting endpoint data. The effects of age at diagnosis, gender and histological subtype on the
distribution of metastases were studied. The Kaplan-Meier method was used to evaluate the overall survival (OS) rates of different
metastatic sites. Results: The median follow-up time was 40.8 months. During the follow-up period, 937 cases died from all causes.
67.7% of patients only had single-site metastasis, while 32.3% of patients had multiple-site metastases. The common metastatic sites
were bone (33.8%), brain (33.6%), lung (22.8%), liver (12.0%) and adrenal gland (3.7%). Female patients had more metastases to
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brain (37.8% vs 31.4%). Younger patients were more likely to develop multiple-site metastases, and small cell carcinomas patients
had more brain metastases (47.2%) and liver metastases (20.9%). Lung metastasis featured relatively best survival (1-year OS rate:
78.3%, 3-year OS rate: 47.1%, 5-year OS rate: 29.5%), whereas liver metastasis had relatively the worst prognosis (1-year OS rate:
46.4%, 3-year OS rate: 15.2%, S-year OS rate: 3.6%). Conclusion: The proportions of bone and brain metastases in lung cancer
patients with metastasis are high. The distribution of metastatic sites is associated with gender, age at diagnosis and histological type.

The prognosis of patient with different metastatic sites is different. Mechanisms or clinical treatment plans can be studied for different

metastatic sites to improve the prognosis of late-stage lung cancer patients in future research.

[ Key words ] Lung cancer; Metastatic site; Survival analysis; Hospital registration
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Fig. 1 Flowchart of patients’ recruitment

FUSCC: Fudan University Shanghai Cancer Center
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Tab. 1 Baseline characteristics of lung cancer patients in this
study from 2008 to 2017
[n (%) ]

Characteristic Metastatic patients after treatment
Total 1490
Agelyear X+s 58.5+9.9
Age group/year
<50 272 (18.3)
50-54 207 (13.9)
55-59 295 (19.8)
60-64 311 (20.9)
65-69 216 (14.5)
=70 189 (12.7)
Gender
Male 969 (65.0)
Female 521 (35.0)
Diagnosis date
From 2008 to 2012 584 (39.2)
From 2013 to 2017 906 (60.8)
Histological type
Adenocarcinoma 905 (60.7)
Squamous cell 235 (15.8)
Small cell 163 (10.9)
Other 86 (5.8)
Unknown/missing 101 (6.8)
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Tab. 2 Distribution of metastases in lung cancers
[n(%)]
Characteristic Single site  Multisite P value Bone Brain
Total Bone only Bone&other P value  Total Brainonly Brain&other P value

All 1009 (67.7) 481(32.3) 503 (33.8) 271 (18.2) 232(15.6) 501 (33.6) 332(22.3) 169 (11.3)

Age group/year 0.672 0.837 0.001
<50 182 (66.9) 90 (33.1) 94 (34.6) 48(17.6) 46 (16.9) 104 (38.2) 65(23.9) 39 (14.3)

50-54 142 (68.6) 65 (31.4) 65(31.4) 31(15.0) 34(16.4) 84 (40.6) 56(27.1) 28(13.5)
55-59 195 (66.1)  100(33.9) 104 (35.3) 52(17.6) 52(17.6) 92(31.2) 59(20.0) 33(11.2)
60-64 212(68.2) 99 (31.8) 105(33.8) 63(20.3) 42(13.5) 106 (34.1) 74 (23.8) 32(10.3)
65-69 149 (69.0) 67 (31.0) 71(32.9) 38(17.6) 33(15.3) 64(29.6) 44(204) 20(9.3)
=70 129 (68.3) 60 (31.7) 64(33.9) 39(20.6) 25(13.2) 51(27.0) 34(18.0) 17(9.0)

Gender 0.576 0.198 0.034
Male 661 (68.2) 308(31.8) 316 (32.6) 177 (18.3) 139 (14.3) 304 (31.4) 205(21.2) 99(10.2)

Female 348 (66.8) 173(33.2) 187(35.9) 94 (18.0) 93(17.9) 197 (37.8) 127 (24.4) 70 (13.4)

Diagnosis date 0.957 0.182 0.530
From2008t02012 395 (67.6) 189 (324) 182(31.2) 102(17.5) 80(13.7) 187 (32.0) 126 (21.6) 61 (10.4)
From2013t02017 614 (67.8) 292(32.2) 321(35.4) 169 (18.7) 152 (16.8) 314 (34.7) 206(22.7) 108 (11.9)

Histological type 0.372 0.228 <0.001
Adenocarcinoma 608 (67.2) 297 (32.8) 325(35.9) 170 (18.8) 155(17.1) 322(35.6) 203 (22.4) 119(13.1)
Squamous cell 157 (66.8) 78 (33.2) 77 (32.8) 43(18.3) 34(14.5) 41(17.4) 30(12.8) 11 (4.7)

Small cell 118 (72.4) 45 (27.6) 40 (24.5) 22(13.5) 18(11.0) 77 (47.2) 56(34.4) 21(12.9)
Other 53 (61.6) 33 (38.4) 31(36.0) 17(19.8) 14(16.3) 27 (31.4) 18(20.9)  9(10.5)
Unknownimissing 73 (72.3) 28 (27.7) 30(29.7) 19(18.8) 11(10.9) 34 (33.7) 25(24.8) 9(8.9)
Lung Liver Adrenal gland
. P P P

Characteristie Toul e DWE vahe qom DR LR vale o “dmd gland value

only other

All 340 (22.8) 173(11.6) 167(11.2) 179(12.0) 78(5.2) 101 (6.8) 55(3.7) 19(1.3) 36(24)

Age group/year 0.656 0.036 0.145
<50 60(22.1)  26(9.6) 34(12.5) 28 (10.3) 13(4.8) 15(5.5) 3(L.1) 0(0.0) 3(1.1)

50-54 40(19.3) 23 (11.1) 17(8.2) 24 (11.6) 10(4.8) 14(6.8) 6(29) 2(1.0) 419
55-59 73 (24.7) 40 (13.6) 33(11.2) 33(11.2) 1447 19(6.4) 12(4.1) 5(1.7) 7(24)
60-64 71(22.8) 33(10.6) 38(12.2) 30(9.6) 13(4.2) 17(5.5) 19(6.1) 3(1.0) 16(5.1)
65-69 53 (24.5)  28(13.0) 25(11.6) 30(13.9) 13(6.0) 17(7.9) 9(42) 628 3(14
=70 43 (22.8)  23(12.2) 20(10.6) 34(18.0) 15(7.9) 19 (10.1) 6(3.2) 3(1.6) 3(1.6)

Gender 0.128 0.183 0.028
Male 209 (21.6) 112(11.6) 97 (10.0) 132(13.6) 63(6.5) 69(7.1) 45(4.6) 15(1.5) 30(3.1)
Female 131(25.1) 61 (11.7) 70(13.4) 47(9.0) 152.9) 32(6.1) 10(1.9) 4(0.8) 6(1.2)

Diagnosis date 0.568 0.270 0.435
From2008t02012 137 (23.5) 74 (12.7) 63 (10.8) 62 (10.6) 30(5.1) 32(5.5) 20(3.4) 9(1.5 11(1.9
From2013t02017 203 (22.4) 99 (10.9) 104(11.5) 117(129) 48(5.3) 69(7.6) 35(3.9) 10(1.1) 25(2.8)

Histological type <0.001 <0001 0.070
Adenocarcinoma 240 (26.5)  119(13.1) 121 (13.4) 81(9.0) 28(3.1) 53(5.9) 25(2.8) 7(0.8) 18(2.0)
Squamous cell 53 (22.6) 30 (12.8) 23 (9.8) 38(16.2) 22(94) 16(6.8) 7(3.00 4(1.7) 3(1.3)

Small cell 11 (6.7) 3(1.8) 8 (4.9) 34(20.9) 18(11.0) 16(9.8) 13(8.0) 4(25 9(5.5)
Other 12 (14.0) 6(7.0) 6(7.0) 10 (11.6) 3 (3.5) 7(8.1) 5(58) 2(23) 3(@3.5)
Unknown/missing 24 (23.8)  15(14.9)  9(8.9) 16 (15.8)  7(6.9) 9(8.9) 5(5.00 22.0) 3(3.0)
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Tab.3 Survival after metastasis in patients with lung cancer metastasis

OS rate % (95% CI)

Metastatic sites Number of deaths/cases

1-year

3-year

S-year

All 937/1 490
Single site 606/1 009
Multisite 331/481

Lung 181/340
Lung only 77/173
Lung and other 104/167

Bone 333/503
Bone only 174/271
Bone and other 159/232

Brain 313/501
Brain only 197/332
Brain and other 116/169

Liver 142/179
Liver only 58/78
Liver and other 84/101

Adrenal gland 41/55
Adrenal gland only 15/19
Adrenal gland and other 26/36

65.5 (62.9, 68.0)
65.7 (62.5, 68.7)
65.2 (60.6, 69.4)
783 (734, 82.5)
81.6 (74.6, 86.9)
75.1(67.7,81.1)
66.7 (62.1, 70.8)
63.6(57.2, 69.4)
69.9 (63.4,75.5)
68.7 (64.3, 72.7)
67.4(61.8,72.4)
71.3 (637, 77.6)
46.4 (38.5,53.8)
38.4(26.8,49.9)
52.0 (41.5,61.4)
53.4(38.8,65.9)
61.3(35.5,79.3)

48.8 (30.9, 64.5)

352 (32.4,38.0)
363 (32.9,39.8)
32.9(28.2,37.7)
47.1 (40.8, 53.1)
54.4 (45.3, 62.6)
40.0 (31.4, 48.4)
325(27.9,37.2)
303 (24.1,36.7)
34.8(27.9,41.8)
39.0 (34.2, 43.9)
39.4(33.3,45.4)
38.4(30.3, 46.4)
15.2 (9.6, 22.0)
13.3 (5.6, 24.2)

16.4 (9.2, 25.5)
30.8 (18.3,44.2)

12.3(2.1,32.2)
41.8 (24.6, 58.1)

21.0 (18.2,23.9)
23.5(20.1,27.2)
16.4 (12.3,21.1)
29.5(22.9,36.3)
39.2(29.2,49.1)
20.9 (13.1,29.9)
17.9 (13.6, 22.6)
18.5(12.7,25.1)
17.5 (11.6,24.4)
22.7(18.0,27.8)
25.8(19.8,32.3)
17.5 (10.8, 25.6)
3.6(1.1,8.9)
8.0(2.3,18.3)
1.9 (0.2, 8.4)
114 (3.4,24.8)
12.3(2.1,32.2)
12.0 (2.4, 29.9)

R4 EEBEERREBIAAIETHHR

Tab.4 HR of death at different metastatic sites in patients with lung cancer metastasis

Metastatic sites Median survival months (95% CI) Crude HR (95% CI) Adjusted HR* (95% CI)
Lung only 39.3(24.0, 54.7) Reference Reference

Bone only 17.0 (12.7,21.3) 2.000 (1.528,2.617) 2.258 (1.685, 3.026)
Brain only 24.8 (19.6, 29.9) 1.574 (1.209, 2.048) 1.706 (1.272, 2.288)
Liver only 8.1(5.5,10.6) 3.631(2.575, 5.120) 3.692 (2.542,5.362)
Adrenal gland only 14.2 (9.9, 18.5) 2.871 (1.648, 5.000) 2.408 (1.311, 4.422)

*: Adjusted for gender, age, diagnosis date and histological type
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