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[ Abstract ] Background and objective Malignant pleural effusion (PE) was generally defined as pleural effusion
containing tumors with poor prognosis. Some kinds of undefined pleural effusions due to too small amount of effusion had
poor prognosis too. This study aimed to analyze the clinical characteristics and prognostic factors of patients who suffered from
limited-stage small cell lung cancer (LS-SCLC) complicated with pleural effusion. Methods A retrospective analysis included
542 patients who were diagnosed with LS-SCLC and had treatment in our hospital from October 2007 to January 2016. We
had observed 109 patients who were diagnosed with pleural effusion at their first visit to the doctor. We analyzed the clinical
characters, survival time and the prognostic factors of the 109 patients. Our main observation targets were overall survival (OS)
and progression free survival (PFS). Results The median OS and PFS of whole group were 29.4 and 18.2 months. Before treat-
ment, survival time of patients with PE were significantly shorter than patients without PE (median OS: 21.0 vs 31.7 months;
median PFS: 14.1 vs 9.1 months; Log-rank, P=0.001, P=0.014). Multi-factor analysis of multivariate Cox shows PE was the
independent prognostic factor of LS-SCLC (P=0.04). Single factor analysis showed factors affecting PE patient’s survival time
included clinical stages, lymph node (LN stages, KPS scores, pulmonary atelectasis and the state of pleural after treatment. Cox
multi-factor analysis reminded that the state of pleural effusion after treatment was the independent prognostic factor of LS-

SCLC complicated with pleural effusion (P=0.016). There were three groups was apportioned patients without pleural effusion
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before treatment (group 1; n=433), patients whose pleural effusion disappeared after treatment (group 2; n=67) and patients

whose pleural effusion didn’t disappear after treatment (group 3; n=32).The median OS were 31.7, 23.2, 16.8 months in the

group 1, 2, 3 and the median PFS were 19.1, 17.9, 11.4 months. Obvious difference was noted by the comparison of survival

time of these three groups (Log-rank P<0.001, P<0.002). The difference between group 2 and group 3 was significant (Log-rank

P=0.046, P=0.013) while no obvious difference was noted during comparison of group 1 and group 2. For patients who have

LS-SCLC complicated with PE, there is no remarkable difference between chemoradiotherapy and chemotherapy alone. Con-

clusion The survival time of patients who suffered from limited-stage small cell lung cancer complicated with pleural effusion

was obviously shortened. The disappearing of pleural effusion after treatment was the independent favorable prognostic factor

of survival. How to treat needed further investigation.

[ Keywords ] Limited-stage; Small cell lung cancer; Pleural effusion; Prognosis
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Tab 1 Patients characteristics

Total number of patients (n=542) PE (n=109) No PE (n=433) P
Age (yr) 58 (25-83) 58(39-80) 60 (25-83) 0.132
>65 169 27 142
<65 373 82 291
Gender 0.077
Male 385 85 300
Female 157 24 133
Smoking <0.999
No 163 33 133
Yes 379 76 303
Smoking indexes 0.515
=400 317 67 250
<400 225 42 183
KPS at diagnosis 0.116
>80 598 96 402
<80 44 13 31
Weight loss 0.194
No 452 86 366
Yes 90 23 67
N 0.006
NO 87 6 81
N1 57 10 47
N2 310 71 239
N3 88 22 66
Staging 0.073
TINO 40 4 36
T2-3NO, T1-2N1 59 8 51
T1-2N2, T3N1-2, TANO-1 308 62 246
T4AN2, T1-4N3 135 35 100
PCI 0.645
Yes 171 32 139
No 37 77 294
Treatment <0.001
Concurrent radiotherapy 187 45 142
Sequential radiotherapy 221 36 185
Surgery 89 5 84
Chemotherapy 45 23 22

PE: pleural effusion; PCl: prophylactic cranial irradiation.
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Tab 2 Survival time of patients
0s PFS

Median OS 1-yr survival 3-yr survival Median PFS 1-yr survival 3-yr survival

(mo 95%Cl) rate (%) rate (%) (mo 95%Cl) rate (%) rate (%)
All patients 29.4(25.4-33.4) 87.2 41.0% 18.2(15.6-20.7) 66.0 37.0
With PE 21.0 (16.5-25.6) 81.6 24.5 14.1 (11.8-16.1) 58.7 25.1
Group 1 23.2(18.6-27.8) 86.1 29.6 17.9 (13.2-22.7) 65.3 30.0
Group 2 16.8 (14.9-18.7) 744 8.1 11.4 (5.6-17.3) 46.8 10.0
Without PE 31.7 (27.9-35.1) 88.1 443 19.1 (15.6-22.7) 67.2 39.2

*By Log-rank test. Cl: confidence interval; Mo: months; OS: overall survival; PFS: progression-free survival; Group 1 pleural effusions

disappearing after treatment; Group 2 without pleural effusions disappearing after treatment.

% 3 RRE/NEMATERE Cox B SRR DT
%< 3 Results of analysis of survival factors of overall small cell lung cancer patients

Survival factors Univariate analysis Multivariate analysis
P P HR 95% CI
Age (=65 vs 65) 0.049 0.339 113 0.87-1.46
Smoking 0.001 0.259 1.28 0.83-1.98
Smoking index (=400 vs <400) <0.001 0.467 1.16 0.77-1.71
KPS (>80 vs <80) 0.056 0.297 1.23 0.83-1.83
Staging <0.001 <0.001 1.96 1.35-2.87
PE (Yes vs No) <0.001 0.005 1.52 1.15-2.06
PCl (Yes vs No) <0.001 <0.001 0.55 0.42-0.72
Treatment <0.001 0.354 0.93 0.81-1.08
*By Log-rank test. KPS: Karnofsky performance status.
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Fig 1 Kaplan-Meier curves of survival time for three groups. Group 1 pleural effusions disappearing after treatment ; Group 2 without

pleural effusions disappearing after treatment; Group 3 no pleural effusions before treatment. A: OS; B: PFS.
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Tab 4 Demographic charateristics and survival time of patients

Median survival time (mo) 95%Cl P

Age (yr) 0.216
=65 21.0 14.3-29.9
<65 22.1 15.5-26.5

Gender 0.564
Male 21.3 18.4-24.3
Female 20.8 12.9-28.7

Smoking 0.284
No 249 21.9-27.9
Yes 20.6 16.7-24.5

Smoking indexes 0.121
=400 249 21.7-28.1
<400 20.2 16.4-24.0

KPS at diagnosis 0.035
>80 219 18.9-25.9
<80 13.3 9.4-17.1

Weight loss 0.470
No 21.3 19.6-23.1
Yes 17.8 15.0-20.6

Location of tumor 0.091
Right 20.8 17.1-24.6
Left 249 13.6-36.2

Pulmonary atelectasis 0.029
No 26.7 19.3-34.2
Yes 20.2 14.5-25.9

Staging 0.026
T1-2N1-2,T3NO 354 14.5-56.3
T3N1-3,T4NO-3 20.6 16.5-24.7

N 0.025
0,1 354 27.9-429
2,3 20.2 16.5-23.9

PCl 0.105
No 23.2 16.0-30.4
Yes 20.6 15.8-255

Treatment 0.237
Concurrent radiotherapy 213 19.1-22.9
Sequential radiotherapy 21.0 15.3-26.7
Chemotherapy 17.8 3.9-31.7

PE disappearing after treatment 0.046
No 16.8 14.9-18.7
Yes 249 19.3-30.5

*By Log-rank test.
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Tab 5 The effect of laboratory data on survival time

Median survival time (mo) 95%Cl P
Blood LDH (U/L) 0.388
=250 17.4 12.9-23.9
<250 21.3 18.5-24.1
Blood protein (g/L) 0.777
=110 21.3 16.4-26.3
<110 20.2 0.44-40
Blood albumin (g/L) 0.935
=35 21.0 16.2-25.8
<35 21.0 5.4-36.7
NSE (ug/L) 0.076
=50 23.2 18.7-27.8
<50 15.4 12.0-18.7
CYFRA21-1 (ug/L) 0.476
=>3.3 17.8 9.7-25.9
<33 22.1 19.1-25.1
*By Log-rank test.
x6 SERNMTER
Tab 6 Results of Cox regression for multivariate analysis of survival factors
HR 95%Cl P
Smoking indexes (=400 vs <400) 1.61 0.86-3.00 0.137
KPS (>80 vs <80) 1.62 0.80-3.25 0.903
Location of tumor (Right vs Left) 0.55 0.29-1.05 0.071
NSE (=50 vs <50) 1.19 0.59-2.40 0.623
Pulmonary atelectasis (Yes vs No) 1.63 0.88-3.04 0.124
PCl (Yes vs No) 0.83 0.44-1.52 0.561
Staging 3.38 0.39-27.38 0.503
N (0, 1vs 2,3) 1.1 0.25-4.87 0.895
PE disappearing after treatment (YES vs NO) 0.43 0.22-0.86 0.016

*By Cox test.
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