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Tab.1 Clinical characteristics of the patients

Characteristics Number of patients [ n( %) ]

Age (years)

<65 219 (44.9)

=65 269 (55.1)
Gender

Male 222 (45.5)

Female 266 (54.5)

Smoking history

Yes 98 (20.1)
No 390 (79.9)
Family history
Yes 19 (3.9)
No 469 (96.1)
Metastasis status
Single-organ 274 (56.1)
Multiple brain 212 (77.4)
Multiple bone 62 (22.6)
Multi-organ 214 (43.9)
Bone + brain 156 (72.9)
Bone + other 33 (15.4)
Brain + other 2 (0.9)
Bone + brain + other 21 (9.8)
Other + other 2 (0.9)
Histopathological growth pattern
Acinar 158 (32.4)
Papillary 12 (2.5)
Micropapillary 228 (46.7)
Solid 90 (18.4)

Other denotes distant organs other than bone and brain (liver, kid-
ney, adrenal gland, chest wall, distant lymph nodes other than regional

lymph nodes, etc).
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E1 MRETEARREEKAENX x100
Fig.1 Main histopathological growth patterns
of pulmonary adenocarcinoma x 100

A acinar; B: papillary; C: micropapillary; D: solid.
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Fig.2 Distribution of EGFR mutations

A: The distribution of EGFR mutations in 488 patients; B: Gene distribution of 38 patients with EGFR rare single mutations; C; Gene distribution

of 22 patients with EGFR intra-gene co-mutations; Co-mutation; mutations at two or more sites within the EGFR gene.
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Tab.2 Correlation of metastasis situation and clinical features, genetic characteristics and

growth pattern with pulmonary adenocarcinoma of stage IVB patients [n (% ) |

Patients of stage VB (n =488)

Single-organ multiple

Single-organ multiple metastases (n =274)

Multi-organ

Characteristics . X2 P Bone Brain Xz P
metastases metastatic
value value (n=212) (n=62) value value
(n=274) (n=214)
Age (years) 0.30 0.59 0.69 0.41
<65 120 (43.8) 99 (46.3) 90 (42.5) 30 (48.4)
=65 154 (56.2) 115 (53.7) 122 (57.5) 32 (51.6)
Gender <0.01 0.95 3.32 0.07
Male 125 (45.6) 97 (45.3) 103 (48.6) 22 (35.5)
Female 149 (54.4) 117 (54.7) 109 (51.4) 40 (64.5)
Smoking history 0.47 0.49 1.04 0.31
Yes 52 (19.0) 46 (21.5) 43 (20.3) 9 (14.5)
No 222 (81.0) 168 (78.5) 169 (79.7) 53 (85.5)
Family history 0.62 0.43 0.43"
Yes 9 (3.3) 10 (4.7) 6 (2.8) 3 (4.8)
No 265 (96.7) 204 (95.3) 206 (97.2) 59 (95.2)
EGFR mutation 0.90 0.64 1.35 0.58
Common mutations 237 (86.5) 191 (89.3) 181 (85.4) 56 (90.3)
Rare mutations 23 (8.4) 15 (7.0) 20 (9.5) 3 (4.8)
Co-mutations 14 (5.1) 8 (3.7) 11(5.2) 3(4.8)
Growth pattern 8.60 0.04 12.39 <0.01
Acinar 88 (32.1) 70 (32.7) 79 (37.3) 9 (14.5)
Papillary 7 (2.6) 5(2.3) 4 (1.9) 3 (4.8)
Micropapillary 140 (51.1) 88 (41.1) 100 (47.2) 40 (64.5)
Solid 39 (14.2) 51 (23.8) 29 (13.7) 10 (16.1)
Differentiation status 0.01 0.93 8.30 <0.01
Moderately differentiated 95 (34.7) 75 (35.0) 83 (39.2) 12 (19.4)
Poorly differentiated 179 (65.3) 139 (65.0) 129 (60.8) 50 (80.6)
*P value calculated by Fishers exact probability method.
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Fig.3 Survival curves for patients with varying differentiation grades and different types of gene mutations

A Survival curve in moderately and poorly differentiated patients; B: Survival curve of Common single gene mutation and rare mutation.
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Tab.3

R3 SHERBEERBBEASERHFME.ERFEREKFXEXME (2 (%) ]

Correlation of metastasis situation, clinical features, genetic characteristics and growth pattern

of patients with multi-organ metastasis [n (% ) ]

Bone + brain Bone + other Brain + other  Bone + brain + other  Other + other P
Characteristics
(n=156) (n=33) (n=2) (n=21) (n=2) value
Age (years) 0.23
<65 75 (48.1) 11 (33.3) 1 (50.0) 12 (57.1) 0
=65 81 (51.9) 22 (66.7) 1 (50.0) 9 (42.9) 2 (100)
Gender 0.13
Male 64 (41.0) 21 (63.6) 1 (50.0) 10 (47.6) 1 (50.0)
Female 92 (59.0) 12 (36.4) 1 (50.0) 11 (53.4) 1 (50.0)
Smoking history 0.28
Yes 29 (18.6) 10 (30.3) 0 7 (33.3) 0
No 127 (81.4) 23 (69.7) 2 (100) 14 (66.7) 2 (100)
Family history 0.62
Yes 7 (4.5) 1(3.0) 0 2 (9.5) 0
No 149 (95.5) 32 (97.0) 2 (100) 19 (90.5) 2 (100)
EGFR mutation 0.86
Common mutations 137 (87.8) 30 (91.0) 2 (100) 20 (95.2) 2 (100)
Rare mutations 13 (8.3) 2 (6.1) 0 0 0
Co-mutations 6 (3.8) 1(3.0) 0 1(4.8) 0
Growth pattern 0.60
Acinar 53 (34.0) 7 (21.2) 1 (50.0) 9 (42.9) 0
Papillary 5(3.2) 0 0 0 0
Micropapillary 61 (39.1) 16 (48.5) 0 9 (42.9) 1 (50.0)
Solid 37 (23.7) 10 (30.3) 1 (50.0) 3 (14.3) 1 (50.0)
Differentiation status 0.25
Moderately differentiated 58 (37.2) 7 (21.2) 1 (50.0) 9 (42.9) 0
Poorly differentiated 98 (62.8) 26 (78.8) 1 (50.0) 12 (57.1) 2 (100)
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Tab.4 Analysis of the differences in PFS among patients with stage IVB lung adenocarcinoma with different clinicopathological characteristics

Characteristics — Prs X’ value P value
Median time ( month) 95% CI

Age (years) 0.12 0.73
<65 16.5 14.6 -18.5
=65 16.7 14.5-18.8

Gender 1.48 0.23
Male 15.1 13.0-17.2
Female 17.8 16.4-19.3

Smoking history 0.90 0.34
Yes 16.5 12.4 -20.5
No 16.7 15.1-18.2

Family history <0.01 1.00
Yes 19.6 16.4 -22.7
No 16.5 15.0-18.0

Gene mutation 11.97 <0.01
Common mutations 17.3 16.0 -18.5
Rare mutations 10.2 7.5-13.0
Co-mutations 16.0 11.4 -20.5

Single gene mutation 11.43 <0.01
Common-single gene mutation 17.3 16.0 -18.5
Rare -single gene mutation 10.2 7.5-13.0

Histopathological growth pattern 10.16 0.02
Acinar 17.8 16.5-19.1
Papillary 18.0 11.4 -24.5
Micropapillary 17.4 15.4-19.4
Solid 12.7 10.8 -14.5

Differentiation status 4.35 0.04
Moderately differentiated 17.8 16.7-19.0
Poorly differentiated 15.6 13.5-17.7

Metastasis status 1.35 0.25
Single-organ 16.6 14.8 -18.5
Multi-organ 16.9 14.7-19.0

Single-organ 2.63 0.11
Bone 17.2 15.3-19.1
Brain 15.5 10.7 -20.4
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Tab.5 Univariate and multivariate Cox regression analysis of the relationship between clinicopathological, genetic, growth pattern and PFS

Univariate Cox regression analysis

Multivariate Cox regression analysis

Characteristics

HR(95% CI) P value HR(95% CI) P value
Age (years)
<65 1 1
=65 1.039 (0.834 -1.296) 0.73 1.084 (0.867 —1.356) 0.48
Gender
Female 1 1
Male 1.146 (0.919 -1.429) 0.23 1.371 (1.054 -1.782) 0.02
Smoking history
No 1 1
Yes 0.875 (0.664 -1.154) 0.34 0.686 (0.491 -0.959) 0.03
Family history
No 1 1
Yes 0.999 (0.594 -1.680) 1.00 1.112 (0.653 -1.895) 0.70
Histopathological growth pattern 0.02
Acinar 1 - -
Papillary 1.289 (0.705 -2.359) 0.41 - -
Micropapillary 1.208 (0.930 -1.570) 0.16 - -
Solid 1.662 (1.211 -2.280) <0.01 - -
Differentiation status
Moderately differentiated 1 1
Poorly differentiated 1.284 (1.015 -1.626) 0.04 1.315 (1.038 -1.667) 0.02
Gene mutations <0.01 <0.01
Common-single mutation 1 1
Rare-single mutation 1.919 (1.307 -2.818) <0.01 2.130 (1.439 -3.153) <0.01
Co-mutations 0.876 (0.512 -1.499) 0.63 0.947 (0.551 -1.629) 0.85
Metastasis status
Single-organ 1 1
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Analysis of clinical features, histopathological growth

patterns and prognosis in stage IVB pulmonary

adenocarcinoma with EGFR mutations
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To investigate the correlations among clinicopathological features, histopathological growth

patterns and prognosis of extrapulmonary multiple metastatic (stage IVB) pulmonary adenocarcinoma with epider-
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mal growth factor receptor (EGFR) mutations. Methods A total of 488 eligible patients with adenocarcinoma of
stage [VB. Clinicopathological data, EGFR gene mutation subtypes, metastatic sites, histopathological growth pat-
terns and survival information were collected. The chi-square test (x’ test) and Fisher’s exact probability method
were used to detect the correlation between the metastasis status and various clinical characteristics; the Kaplan-
Meier method was used to conduct survival analysis on the median Progression-Free Survival (PFS) under different
clinical characteristics. Cox univariate and multivariate regression analyses were conducted to evaluate the impact of
various clinical characteristics on prognosis. Results The metastatic patterns of stage VB pulmonary adenocarci-
noma with EGFR mutations was correlated with histopathological growth patterns (P <0.05). In the group with
multiple metastases in a single organ, the proportion of micropapillary type in the group with multiple metastases in
a single organ was higher than that in the group with multiple-organ metastases (51. 1% wvs 41. 1% ) , while the pro-
portion of solid type in the group with multiple-organ metastases was higher than that in the group with multiple me-
tastases in a single organ (23. 8% wvs 14. 2% ). Multiple brain or multiple bone metastases were correlated with his-
topathological growth patterns and tumor differentiation degree. Compared with the multiple bone metastases group,
the proportion of acinar type decreases in the multiple brain metastasis group, while the proportion of micropapillary
type increased. Moreover, the proportion of poorly differentiated tumors increased significantly (P <0.05). Com-
pared with multiple bone metastases, the proportion of poorly differentiated tumors significantly increases in the
group with multiple brain metastases. The median progression-free survival (PFS) of patients with a predominant
solid growth pattern was shorter than that of patients with other growth patterns (12. 7 months vs 17. 8 months, P <
0.05). The PFS of patients in the poorly differentiated group was worse than that in the moderately differentiated
group (15.6 months vs 17. 8 months, P <0.05). There were significant differences in PFS among patients with
common sensitive mutations and rare mutations EGFR (17. 3 months vs 10. 2 months, P <0.01). Cox proportional
hazards regression model suggested that solid growth pattern, poor differentiation and rare single gene mutation were
adverse prognostic factors. Conclusion 1In stage IVB pulmonary adenocarcinoma patients with EGFR mutations,
both the metastatic patterns and metastatic sites are significantly correlated with the histopathological growth patterns
of tumors. Moreover, the EGFR mutation subtypes as well as the histopathological growth patterns and differentia-
tion degree of tumors significantly affect the prognosis of patients.

Key words EGFR mutation ; pulmonary adenocarcinoma of stage IV B; metastatic sites; single-organ multiple me-
tastases; multi-organ metastases; growth patterns; prognosis
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