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[ Abstract] Background and purpose: As the incidence of multifocal lung cancer (MLC) is increasing in the world,
differentiation between multiple primary lung adenocarcinoma (MPLA) and intrapulmonary metastases (IM) has been a problem.
This study was designed to analyze the clinicopathological features of multifocal lung adenocarcinoma (MLA) and distinguish MPLA
from IM. Methods: We systematically reviewed 83 patients with MLA at Zhongshan Hospital of Fudan University from January
2016 to December 2017. Pathologic histological analysis combined with gene mutation analysis was employed to distinguish MPLA
from IM. Chi-square or Fisher exact test was applied to compare variables between MPLA and IM groups. Kaplan-Meier plots and
COX regression were applied for survival analysis. Results: According to the results of histological analysis, there were 50 MPLA
cases and 33 IM cases, while there were 41 MPLA cases and 42 IM cases combined with the results of gene mutation analysis. The
histological results of 18 cases were contradicted with gene mutation analysis. The 3-year overall survival (OS) rate of 83 patients
was 93.98%, and the 3-year disease-free survival (DFS) rate was 77.11%. Survival analysis revealed that there was no statistically

significant difference in OS rate between MPLA and IM groups, while patients diagnosed with IM were statistically associated with
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worse DFS rate. Univariate analysis showed that male, lymphatic/vascular invasion and wild-type epidermal growth factor receptor

(EGFR) were significantly correlated with OS rate. Lymphatic/vascular invasion and comprehensive MLA classification were

significantly correlated with DFS rate. Wild-type EGFR was an independent predictor for OS. Comprehensive MLA classification

was an independent predictor for DFS rate. Conclusion: Pathological histological analysis was an important way of distinguishing

MPLA from IM, and gene mutation analysis could provide important clues. MLA classified as IM was significantly correlated with

worse DFS rate. MLA patients diagnosed with IM should be reviewed periodically for better survival.

[ Key words ] Multiple primary lung adenocarcinoma; Intrapulmonary metastases; Pathologic histology; Gene mutation; Prognosis
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Tab.1 The clinicopathological features of 83 MLA patients
[n (%) ]
Variable All (n=83) MLA P value
MPLA (n=41) IM (n=42)
Agelyear 0.555
<60 32(39) 14 (34) 18 (43)
>60 51(61) 27 (66) 24 (57)
Gender 1.000
Male 31(37) 15 (37) 16 (38)
Female 52 (63) 26 (63) 26 (62)
Smoking history 1.000
Absent 63 (76) 31 (76) 32 (76)
Present 20 (24) 10 (24) 10 (24)
Surgery 0.962
Sublobar resection (both tumors) 13 (16) 7(17) 6 (14)
Lobectomy (=1 tumor) 70 (84) 34 (83) 36 (86)
Distribution of tumors 0.117
Ipsilateral (same lobe) tumors 34 (41) 14 (34) 20 (48)
Ipsilateral (other lobes) tumors 27 (33) 12 (29) 15 (36)
Contralateral tumors 22 (27) 15 (37) 7(7)
Patient’s largest tumor size D/mm 0.962
<30 70 (84) 34 (83) 36 (86)
>30 13 (16) 7(17) 6(14)
T/M stage 0.061
T, 35(42) 14 (34) 21 (50)
T, 27 (33) 12 (29) 15 (36)
M\ 21 (25) 15 (37) 6(14)
Node involvement 1.000
Nyand N, 67 (81) 33 (80) 34 (81)
N,and N, 16 (19) 8(20) 8(19)
Pleural invasion 0.555
Absent (both tumors) 51.(61) 27 (66) 24 (57)
Present (=1 tumor) 32 (39) 14 (34) 18 (43)
Lymphatic/vascular invasion 0.411
Absent (both tumors) 52 (63) 28 (68) 24 (57)
Present (=1 tumor) 31 (37) 13 (32) 18 (43)
EGFR mutation 1.000
Absent (both tumors) 16 (19) 8(20) 8(19)
Present (=1 tumor) 67 (81) 33 (80) 34 (81)
KRAS mutation 0.721
Absent (both tumors) 71 (86) 34 (83) 37 (88)
Present (=1 tumor) 12 (14) 7(17) 5(12)
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(H-E staining, x100)

1 MPLAFIIMEBEZEMARERES
Fig.1 Histological classification of MPLAs and IM patients

A: Tumor 1 of an MLA patient diagnosed with IM; B: Tumor 2 of an MLA patient diagnosed with IM; C: Tumor 1 of an MLA patient diagnosed with

MPLA; D: Tumor 2 of an MLA patient diagnosed with MPLA
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Tab. 2 Pathologic and genetic information of 18 cases of discordant patients according to histological and gene mutation results

Case T stage A SUbtyIIje/% S M g?;::tlil(l;r His;glziical rl:eisnlfllt Location  Survival  Recurrence

1 T, 40 60 EGFR-21 M MPLA R-upper Alive Recurred
T, 30 70 EGFR-19 L-upper

2 T, 20 80 EGFR-19 M MPLA L-upper Alive  Disease-free
T, 40 60 E%ﬁ}g l L-upper

EGFR-18/
3 T, 70 30 EGFR-19/ M MPLA R-upper Alive  Disease-free
KRAS-2

T, 20 80 None R-middle

4 T, 40 60 None ™M MPLA R-lower Alive  Disease-free
T, 80 5 15 K}if;]?}/f; T R-lower

5 T, 30 70 EGFR-21 M MPLA R-lower Alive Disecase-free
T, 20 80 KRAS R-upper
T, 20 80 None R-middle

6 T, 40 60 EGFR-19 M MPLA L-lower Alive Recurred
T, 60 10 30 KRAS L-upper
T, 30 70 None L-upper

7 T, 60 40 HER2 MPLA M R-lower Dead Recurred
T, 20 80 HER2 R-upper

8 T, 60 30 10 EGFR-21 MPLA ™M R-upper Alive  Disease-free
T, 20 80 ch‘;fe'_lzgl/ R-lower

9 T, 30 70 ALK MPLA ™M L-lower Alive  Disease-free
T, 30 70 ALK L-upper

10 T, 60 40 KRAS MPLA M R-upper Alive Recurred
T, 20 30 50 KRAS R-upper

11 T, 70 30 EGFR-19 MPLA ™M R-upper Dead Recurred
T, 100 EGFR-19 R-upper

12 T, 20 80 EGFR-21 MPLA M L-lower Alive  Disease-free
T, 20 80 EGFR-21 L-upper

13 T, 10 70 20 EGFR-19 MPLA ™M R-upper Alive  Disease-free
T, 100 EGFR-19 R-lower

14 T, 100 EGFR-19 MPLA M R-upper Dead Recurred
T, 70 30 EGFR-19 R-middle

15 T, 30 70 EGFR-21 MPLA M L-upper Alive  Disease-free
T, 20 80 EGFR-21 L-lower

16 T, 30 70 EGFR-19 MPLA ™M R-upper Alive Recurred
T, 20 80 EGFR-19 L-lower

17 T, 10 70 20 EGFR-21 MPLA M R-upper Alive  Disease-free
T, 30 70 EGFR-21 L-upper

18 T, 20 80 EGFR-21 MPLA M R-middle Alive  Disease-free
T, 20 80 EGFR-21 L-upper

L: Lepidic; A: Acinar; P: Papillary; S: Solid; M: Micropapillary
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Fig.2 OS rate (A) and DFS rate (B) curves of patients with MPLA and IM diagnosed by histological analysis, OS rate (C) and DFS rate (D)

curves of patients with MPLA and IM diagnosed by histological and gene mutation analysis
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Fig.3 OS rate (A) and DFS rate (B) curves of N, and N, patients and OS rate (C) and DFS rate (D) curves of N, and N, patients with MPLA

and IM diagnosed by histological and gene mutation analysis

* 3 HMMBBIMLAZEFSHBE RN
Tab.3 Univariate analyses of prognostic factors in 83 MLA patients
Variable OS rate DEFS rate
HR 95% CI P value HR 95% CI P value
Agelyear 2.281 0.483-10.768 0.298 2.231 0.822-6.051 0.115
<60
>60
Gender 0.128 0.027-0.602 0.009 0.599 0.258-1.388 0.232
Male
Female
Smoking history 2.239 0.632-7.937 0.212 1.256 0.491-3.213 0.635
Absent
Present
Surgery 0.673 0.143-3.172 0.616 0.426 0.166-1.094 0.076
Sublobar resection (both tumors)
Lobectomy (=1 tumor)
Distribution of tumors 0.812 0.364-1.812 0.611 0.807 0.475-1.373 0.429
Ipsilateral (same lobe) tumors
Ipsilateral (other lobes) tumors
Contralateral tumors
Patient’s largest tumor size D/mm 2.286 0.591-8.841 0.231 1.662 0.613-4.506 0.318

<30
>30
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OS rate DFS rate
Variable
HR 95% CI P value HR 95% CI P value

Node involvement 0.472 0.060-3.727 0.476 1.280 0.472-3.471 0.628

Npand N

N,and N,
Pleural invasion 1.649 0.477-5.700 0.429 1.767 0.766-4.078 0.182

Absent (both tumors)

Present (=1 tumor)
Lymphatic/vascular invasion 7.567 1.604-35.695 0.011 3.497 1.466-8.343 0.005

Absent (both tumors)

Present (=1 tumor)
EGFR mutation 0.076 0.020-0.296 0.000 0.844 0.285-2.497 0.759

Absent (both tumors)

Present (=1 tumor)
KRAS mutation 1.653 0.350-7.800 0.525 1.427 0.482-4.218 0.521

Absent (both tumors)

Present (=1 tumor)
Histological classification 1.494 0.432-5.163 0.526 1.604 0.694-3.708 0.269

MPLA

M
Final classification 4.126 0.876-19.442 0.073 4.267 1.569-11.606 0.004

MPLA

M

F 4 HMWBIGIMLABRETEHN S EAEDT
Tab.4 Multivariate analyses of prognostic factors in 83 MLA patients
OS rate DEFS rate
Variable
HR 95% CI P value HR 95% CI P value

Agelyear 7.518 0.458-123.429 0.158 3.577 0.964-13.277 0.057
Gender 0.343 0.034-3.452 0.364 0.858 0.224-3.285 0.823
Smoking history 1.251 0.080-19.458 0.873 1.373 0.285-6.604 0.693
Surgery 0.422 0.027-6.540 0.537 0.403 0.120-1.360 0.143
Distribution of tumors 1.012 0.323-3.174 0.983 0.717 0.358-1.437 0.349
Largest tumor size 0.336 0.034-3.290 0.349 0.746 0.181-3.072 0.685
Node involvement 0.043 0.002-1.148 0.060 0.884 0.231-3.383 0.857
Pleural invasion 4.877 0.682-34.884 0.114 1.748 0.592-5.164 0.312
L/V invasion 6.272 0.754-52.166 0.089 1.775 0.579-5.443 0.316
EGFR mutation 0.039 0.004-0.408 0.007 1.054 0.312-3.555 0.933
KRAS mutation 0.823 0.115-5.877 0.846 2.701 0.666-10.956 0.164
Histological classification 0.780 0.077-7.921 0.834 0.589 0.199-1.748 0.340
Final classification 6.656 0.472-93.900 0.160 5.264 1.579-17.547 0.007

L/V invasion: Lymphatic/vascular invasion
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