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[ Abstract ] Background and objective Malignant pleural effusion is one of the common clinical manifestations of
patients with lung adenocarcinoma. Patients with pleural effusion at the initial diagnosis of lung adenocarcinoma usually indicate
poor prognosis. Epidermal growth factor receptor (EGFR) mutations mainly occur in patients with lung adenocarcinoma. Pa-
tients with different mutant subtypes have different prognosis. The clinical characteristics and prognostic factors of patients with
EGFR mutated lung adenocarcinoma of different molecular subtypes combined with pleural effusion at initial diagnosis are still
unclear. This study was designed to explore the clinical characteristics and prognostic factors of these patients in order to provide
management recommendations for them. Methods A retrospective analysis of the clinical characteristics, treatment, outcomes

and progression-free survival (PFS) of first-line treatment in patients with EGFR mutated lung adenocarcinoma combined with
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pleural effusion at initial diagnosis admitted to Department of Medical Oncology and Radiation Sickness, Peking University
Third Hospital from January 2012 to June 2021 was performed. Pearson’s chi-square test or Fisher’s exact test were performed for
comparison between groups. Kaplan-Meier method was performed for survival analysis and Cox proportional risk regression
model was performed for multivariate analysis. Results 76 patients met the inclusion criteria in this study. The incidences of
EGFR classical mutations 19del, 21L858R and non-classical mutations were 46.0%, 38.2% and 15.8%, respectively among these
patients. There was no significant difference between the three mutations in terms of gender, age, presence of dyspnea at presen-
tation, whether other distant metastases were combined, site of pleural effusion, volume of pleural effusion, presence of other
combined effusions, tumor-node-metastasis (TNM) stage, presence of other gene mutations, and treatment of pleural effusion
(P>0.05). In patients with EGFR classical mutations 19del or 21L858R or non-classical mutations subtype, the proportion of
chemotherapy in first-line regimens were 17.1%, 20.7% and 58.3%, respectively (P=0.001); and first-line disease control rates
were 94.3%, 75.9% and 50%, respectively (P=0.003); pleural effusion control rates were 94.3%, 79.3% and 66.7%, respectively
(P=0.04); PFS were 287 d, 327 d and S5 d, respectively (P=0.001). Univariate analysis showed that EGFR mutation subtype,
control of pleural effusion, first-line treatment agents, and first-line treatment efficacy were significantly associated with PFS
(P<0.0S). Cox multifactorial analysis showed that only EGFR mutation subtype and first-line treatment efficacy were indepen-
dent prognostic factors for PFS (P<0.05). Conclusion PFS was significantly better for classical mutations than for non-classical

mutations in patients with EGFR mutated lung adenocarcinoma combined with pleural effusion at initial diagnosis. Improving
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the efficacy of first-line therapy is the key to improve the prognosis of these patients.
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Tab 1 Clinical characteristics of 76 lung adenocarcinoma patients harboring EGFR mutations with pleural effusion at initial diagnosis [n (%)]

Characteristics Total EGFR P
(n=76) 19del (n=35) 21L858R (n=29) Non-classical mutations (n=12)

Gender 0.188
Male 32(42.) 14 (40.0) 10 (34.5) 8(66.7)
Female 44 (57.9) 21 (60.0) 19 (65.5) 4(33.3)

Age [median (range), yr] 65 (39-88) 65 (46-88) 65 (40-88) 65 (39-74) 0.502
<65 39(51.3) 16 (45.7) 15(51.7) 8(66.7)
>65 37 (48.7) 19 (54.3) 14 (48.3) 4(33.3)

Dyspnea 0.811
Yes 41 (53.9) 18 (51.4) 17 (58.6) 6(50.0)
No 35 (46.1) 17 (48.6) 12 (41.4) 6(50.0)

Effusion site 0.302
Left 26 (34.2) 16 (45.7) 6(20.7) 4(33.3)
Right 43 (56.6) 16 (45.7) 20 (69.0) 7 (58.3)
Bilateral 7(9.2) 3(8.6) 3(10.3) 1(8.3)

Effusion volume 0.715
Small 27 (35.5) 13 (37.12) 10 (34.5) 4(33.3)
Moderate 19 (25.0) 11(31.4) 6(20.7) 2(16.7)
Large 30(39.5) 11 (31.4) 13 (44.8) 6(50.0)

With other effusions 0.116
Pericardial effusion 14 (18.4) 4(11.4) 9(31.0) 1(8.3)
No 62 (81.6) 31(88.6) 20 (69.0) 11 (91.7)

Other metastasis 0.997
Lung 46 (60.5) 22(62.9) 19 (65.5) 5(41.7)
Bone 36 (47.4) 14 (40.0) 16 (55.2) 6(50.0)
Liver 7(9.2) 3(8.6) 3(10.3) 1(8.3)
Distant lymph nodes 9(11.8) 4(11.4) 4(13.8) 1(8.3)
Brain 11 (14.5) 5(14.3) 5(17.2) 1(8.3)

TNM stage 0.642
IVa 34(44.7) 17 (48.6) 11 (37.9) 6 (50.0)
IVb 42 (55.3) 18 (51.4) 18 (62.1) 6 (50.0)

NGS 0.556
Performed 19 (25.0) 7 (20.0) 8(27.6) 4(33.3)
No or unknown 57 (75.0) 28(80.0) 21(72.4) 8(66.7)

Accompanied mutation 0.227
Present 14 (18.4) 4(11.4) 6(20.7) 4(33.3)
No or unknown 62 (81.6) 31(88.6) 23(79.3) 8(66.7)

NGS: next generation sequencing; EGFR: epidermal growth factor receptor; TNM: tumor-node-metastasis.
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HRITER | AR . RIS A TGP RN | 2 S A I b

WFERS | M BB . MRS FRCEE | 2 75 A I AR 3 itig

AR . TNMGH | A TC A I A 35 8] 5 728 AR i s B
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Tab 2 First-line treatment and efficacy analysis of 76 lung adenocarcinoma patients harboring EGFR mutations with pleural effusion at initial

diagnosis [n (%)]

Item Total EGFR P
(n=76) 19del 21L858R Non-classical mutations
(n=35) (n=29) (n=12)
Local treatment of pleural effusion 0.104
None 33 (43.4) 15 (42.9) 13 (44.8) 5(41.7)
Thoracic drainage 23(30.3) 11(31.4) 9(31.0) 3(25.0)
Intrathoracic injection 14 (18.4) 3(8.6) 7 (24.0) 4(33.3)
Chemical pleurodesis 6(7.9) 6(17.1) 0(0.0) 0(0.0)
Effusion response 0.084
Increase 12 (15.8) 2(5.7) 6(20.7) 4(33.3)
Stable 12 (15.8) 7 (20.0) 2(6.9) 3(25.0)
Reduce 30(39.5) 14 (40.0) 14 (48.3) 2(16.7)
Disappear 22(28.9) 12 (34.3) 7 (24.1) 3(25.0)
Control rate of effusion 84.2% 94.3% 79.3% 66.7% 0.040
First-line systemic treatment 0.001
-G TKI 49 (64.5) 24 (68.6) 23 (79.3) 2(16.7)
2M-GTKI 6(7.9) 3(8.6) 0(0.0) 3(25.0)
3rd-G TKI 2(2.6) 2(5.7) 0(0.0) 0(0.0)
Chemotherapy 19 (25.0) 6(17.1) 6(20.7) 7 (58.3)
First-line systemic response 0.008
PR 31(40.8) 15 (42.9) 14 (48.3) 2(16.7)
SD 30(39.5) 18 (51.4) 8(27.6) 4(33.3)
PD 15(19.7) 2(5.7) 7 (24.7) 6(50.0)
DCR 80.3% 94.3% 75.9% 50.0% 0.003
mPFS (d) 273 (240.4-305.6) 287 (220.6-353.4) 327 (212.7-441.3) 55(0-151.8) 0.001

TKI: tyrosine kinase inhibitor; CR: complete response; PR: partial response; SD: stable disease; PD: progressive disease; DCR: disease control

rate; mPFS: median progression-free survival; 15-G: first generation; 2"-G: second generation; 3'-G: third generation.
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Tab 3 Clinical characteristics of 12 patients harboring EGFR non-classical mutations with pleural effusion at initial diagnosis

Case  Gender Age Mutation Effusion Effusion treatment Effusion First-line Response PFS
(yr) amount response treatment (d)
1 Female 64 18G719X, 21L861Q Large Thoracic drainage Increase Gefitinib PD 41
2 Male 70 21L861Q, TP53 Large Thoracic drainage Disappear Afatinib SD 549
3 Male 74 21A871V Moderate None Increase AC PD 21
4 Male 65 20Q787Q Small None Disappear AC+Bev SD 120
5 Female 64 20Q787Q Large Thoracic drainage Increase DP PD 31
6 Male 60 20Q787Q Large DDP+Bev Reduce Afatinib PD 55
7 Female 44 20V774M, 20H773L, TP53 Small None Disappear AP PR 190
8 Female 54 20ins, PIK3CA Small None Increase Gefitinib PD 23
9 Male 39 20ins Small None Stable Afatinib PD 31
10 Male 72 20ins Moderate Bev Stable AP SD 98
1 Male 54 20ins Large DDP-+Endostar Stable AP SD 197
12 Male 66 20ins Large Bev Reduce AC+Bev PR 256

AC: Pemetrexed+Carboplatin; AP: Pemetrexed+Cisplatin; DP: Docetaxel+Cisplatin; Bev: Bevacizumab.

(P=0.040) , 54 BGTFHIDCRE: — 0k, A AE T i
71N, W12 G R A s R sy Ak B =X M
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P=0.019) o {H7E 5 —Jlfi KRB I, o2 Zheng S50
(BB PE: 3-Ar T2 0 3 E ) AR B — 2 3 Jie S i R e i f
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Tab 4 Univariate analysis of PFS of first-line therapy in 76 lung adenocarcinoma patients harboring EGFR mutations with pleural effusion at

initial diagnosis

Factor n mPFS (d) X2 P 95%Cl
Gender 2.409 0.121

Male 32 21 117.4-304.6

Female 44 327 252.9-401.1
Age (yr) 0.038 0.846

<65 39 270 172.1-367.9

>65 37 287 207.2-366.8
Dyspnea 2.872 0.090

Yes 41 270 237.5-302.5

No 35 300 210.8-389.2
Lung metastasis 0.653 0.419

Yes 46 285 210.6-359.4

No 30 256 229.2-282.8
Bone metastasis 0.107 0.744

Yes 36 273 164.2-381.8

No 40 270 230.2-309.8
Liver metastasis 0.208 0.648

Yes 7 98 26.1-169.9

No 69 285 243.0-327.0
Distant lymph node metastasis 0.114 0.735

Yes 9 287 281.2-292.8

No 67 270 235.1-304.9
Brain metastasis 0.000 0.987

Yes 1 285 155.5-414.5

No 65 270 233.5-306.5
Effusion site 1.523 0.467

Left 26 287 218.3-355.7

Right 43 262 162.7-361.3

Bilateral 7 177 156.5-197.5
Effusion volume 1.120 0.571

Small 27 273 176.3-369.7

Moderate 19 270 123.5-416.5

Large 30 285 182.6-387.4
With other effusion 0.772 0.380

Pericardial effusion 14 417 182.6-651.4

No 62 262 206.3-317.7
TNM stage 0.080 0.778

IVa 34 262 165.2-358.8

IVb 42 277 196.6-357.4
EGFR mutation type 13.722 0.001

19del 35 287 220.6-353.4

21L858R 29 327 212.7-441.3

Non-classical mutations 12 55 0.000-151.8
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Tab 4 Univariate analysis of PFS of first-line therapy in 76 lung adenocarcinoma patients harboring EGFR mutations with pleural effusion at

initial diagnosis (continued)

Factor n mPFS (d) X2 P 95%Cl
Accompanied mutation 1.136 0.287

Present 14 254 142.8-365.2

No or unknown 62 277 234.6-319.4
Effusion treatment 5.039 0.169

None 33 273 172.8-373.2

Thoracic drainage 23 361 299.7-422.3

Intrathoracic injection 14 179 37.8-320.2

Chemical pleurodesis 6 287 240.2-333.8
Effusion response 103.664 <0.001

Increase 12 31 5.5-56.5

Stable 12 197 61.2-332.8

Reduce 30 277 239.3-314.7

Disappear 22 335 292.0-378.0
First-line treatment 25.681 <0.001

EGFR-TKIs 57 331 263.4-398.6

Chemotherapy 19 98 68.1-127.9
First-line response 118.566 <0.001

PR 31 361 309.0-413.0

SD 30 273 230.1-315.9

PD 15 41 24.0-58.0

% 5 76BIEGFRREMI &Mz IR AR B B E N —KPFSERAR ST
Tab 5 Multivariate analysis of PFS of first-line therapy in 76 lung adenocarcinoma patients harboring EGFR mutations with pleural effusion at

initial diagnosis

Factor P HR 95%Cl
EGFR mutation type 0.034

EGFR non-classical mutations - Reference

EGFR 19del vs non-classical mutations 0.010 0.364 0.168-0.789

EGFR 21L858R vs non-classical mutations 0.031 0.419 0.190-0.924
Effusion response 0.335

Effusion increase - Reference

Effusion stable vs increase 0.369 0.508 0.116-2.228

Effusion reduce vs increase 0.342 0.527 0.140-1.978

Effusion disappear vs increase 0.125 0.317 0.073-1.377
First-line treatment

Chemotherapy vs targeted therapy 0.060 1.960 0.973-3.947
First-line response 0.001

PR - Reference

SDvs PR 0.280 1.408 0.757-2.622

PDvs PR <0.001 92.894 8.832-977.055
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Fig 1 PFS curve of 76 lung adenocarcinoma patients harboring EGFR mutations with pleural effusion at initial diagnosis. A: The PFS of first-line

therapy for EGFR 19del, 21L858R and non-classical mutations subtype; B: The PFS among patients with different response of pleural effusion

during first-line therapy; C: The PFS of first-line targeted therapy or chemotherapy; D: The PFS of first-line therapy with different efficacy

groups.
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