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Introduction

Malignant pleural effusion (MPE) is frequent and given 
the continuous raise in new cancer diagnoses, the incidence 
is increasing (1,2). MPE correspond to severe malignant 
disorder and poor quality of life (3,4). It is known that MPE 
recurs rapidly, sometimes within a month after an initial 
thoracentesis in a considerable number of patients (5,6). 
Treatment options are expanding and for this reason, a 

meticulous prognosis may help to recognize patients with 
a higher risk of pleural recurrence, aiming to individualize 
more intensive treatment strategies and, thus, minimize 
hardship in their terminal period of life (7,8). 

Regarding non-small cell lung cancer (NSCLC) patients, 
MPE occurs in approximately 15% of patients (9). Few 
studies have assessed MPE recurrence in NSCLC patients 
(10-12) and aimed to evaluate the influence of systemic 
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treatment on MPE control. However, until these days, there 
have been no studies that evaluated factors associated with 
MPE relapse. The objective of this report was to recognize 
risk factors of recurrence only in symptomatic M1a NSCLC 
patients who required pleural approach.

Methods

A prospectively assembled database from our hospital, 
among January 2014 to July 2015, was analyzed to search 
stage IVa NSCLC patients with symptomatic MPE exposed 
to the first pleural approach. Pleural empyema, chylothorax 
and asymptomatic patients were excluded. The ethics 
committee of our institution authorized this research. The 
protocol number is 49258615.4. 

MPE was characterized as circumstances with malignant 
cells in pleural fluid, those with pleural infiltration 
recognized in the pathological evaluation or in patients 
with metastatic cancer at other locations validated by the 
pathological analyze and pleural effusion with no additional 
diagnosed causes after the review by the clinical team. 
Recurrence of pleural effusion was defined as the need for a 
new pleural procedure after the pleural palliative procedure. 
The need for a new pleural procedure was evaluated each 
60-day until one year after the inclusion of the last patient 
(January, 2017). 

Analyzed variables

Preoperatively data were assembled to permit investigation 
of prognostic factors, which may impact recurrence. 
Obtained data included elementary demographics, body 
mass index (BMI) on the day before procedure, primary 
tumor site, American Society of Anesthesiologists (ASA) 
health status categorization, performance status according 
the Eastern Cooperative Oncology Group (ECOG) rating, 
white blood cells (WBC), neutrophils and lymphocytes, 
neutrophil/lymphocyte ratio (NLR), red blood cells (RBC) 
and platelets/lymphocyte ratio. Metastatic sites were also 
evaluated, which was defined as presence of any numbers of 
metastasis at each organ. Regarding postoperative period, 
we analyzed pleural effusion relapse, the palliative approach 
performed, the volume of drained liquid, the presence of 
malignant cells in the pleural fluid, in attachment to the 
biochemical profile comprehending adenosine deaminase 
(ADA), lymphocytes in pleural fluid, total protein, lactate 
dehydrogenase (LDH), pleural pH, glucose and albumin 
(Table 1). We also evaluated the presence of pleural 

Table 1 Characteristics of the study population (n=82)

Characteristic n %

Gender

Female 41 50.0

Male 41 50.0

ASA

1 1 1.2

2 45 54.9

3 33 40.2

4 3 3.7

ECOG

0 2 2.4

1 24 29.3

2 34 41.5

3 17 20.7

4 5 6.1

Primary site 

Lung 82 100.0

Procedure 

Pleurodesis 35 42.7

VAT/pleuroscopy 11 13.4

Thoracocentesis 30 36.6

Indwelling pleural catheter 6 7.3

Pleural histology/cytology

Negative 15 18.1

Positive 63 65.9

Recurrence

No 67 81.7

Yes 15 18.3

Chemotherapy line 

No treatment—first line palliative 56 68.3

Chemotherapy palliative 13 15.9

Chemotherapy palliative > first line 13 15.9

Metastasis

0 34 44.2

1 6 20.8

2 17 21.2

≥3 10 13

Metastasis: the number of metastatic sites was also evaluated, 
which was defined as presence of any numbers of metastasis at 
each organ. ASA, American Society of Anesthesiologists; ECOG: 
Eastern Cooperative Oncology Group performance status score; 
VAT, video-assisted thoracoscopy.
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thickening and pulmonary infiltrate through chest computed 
tomography. These characteristics were described as present 
or absent and identified in the chest computed tomography 
reports prior to the palliative procedure. Systemic 
treatment was also evaluated. Patients were classified into 
three groups at MPE diagnosis: systemic treatment-naive 
patients, patients who received first-line systemic treatment 
and patients receiving second-line systemic treatment or 
further therapy. Systemic treatment options were chosen at 
the discretion of the clinical oncology team and were not 
standardized. We collected survival data through oncologist 
team. 

Pleural procedure

P l e u r a l  a p p r o a c h  w a s  d e t e r m i n e d  a c c o r d i n g 
multidisciplinary meeting and according to the guidelines of 
the BTS—British Thoracic Society (7). Therapeutic pleural 
aspiration (TPA), defined as thoracocentesis for effusions 
of up to two-thirds of the hemithorax or small-bore chest 
tube for effusions that occupies more than two-thirds of the 
hemithorax, was applied in patients that multidisciplinary 
team considered developing pleural response to systemic 
treatment. TPA was also applied in patients with life 
expectancy shorter than 30 days, according British Thoracic 
Society and multidisciplinary team. The others patients 
received more aggressive procedures. High risk patients for 
general anesthesia were submitted a pleural drainage with 
chest tube. After full lung re-expansion and fluid drainage 
less than 200 milliliters/day pleurodesis was performed 
through the drain. Moreover, indwelling pleural drain was 
offered for patients judged incapable for general anesthesia 
from December 2014.

Patients handled under total anesthesia were underwent 
a video-assisted thoracoscopy (VAT). After suitable effusion 
samples were achieved for cytological analysis and culture, 
several considerable pleural fragments were captured from 
any irregular areas and if there are no irregular areas a 
number of random areas were sampled. Frozen-section 
histopathological analysis was performed if there is no 
preoperative cancer diagnosis. If full lung re-expansion 
was achieved, then pleurodesis was performed through 
insufflating 4 g of sterilized talc.

In patients which full lung re-expansion was not achieved 
the drain was removed five days after the procedure. 
All patients were evaluated monthly to verify pleural 
recurrence, which was defined as need for a new approach 
(thoracocentesis or indwelling drain). In our institution, we 

wait five days to remove the drain, in an attempt to expand 
the lung with physical therapy and allow pleurodesis with 
talc.

Statistical analyses

The patients were separated into two groups. Group I 
comprehended patients who had recurrence following 
the pleural approach and group II contained patients who 
did not have MPE recurrence after the pleural approach. 
The recognition of prognostic factors was accomplished 
through univariable analysis. We used Fisher’s exact 
test for categorical variables and Student’s t-test for 
quantitative variables. We considered p values of 0.1 or 
less as significant. Subsequently, all of these significant risk 
factors were included in the multivariable logistic regression 
analysis. This first model was refined through Wald test and 
Likelihood Ratio test to generate the conclusive model with 
the significant variables. We considered p values of 0.05 or 
less as significant. We used Hosmer-Lemeshow goodness 
of fit test to evaluate the model performance. Receiver 
operating characteristics (ROC) analysis determined the 
cutoff points for continuous variables through the point 
closest to the top-left part of the ROC analysis (13). We 
used the statistical software SPSS, version 20.0 (14) to 
realize statistical analyses.

Results

Eighty-two consecutive symptomatic patients were 
submitted to the first pleural approach for MPE during 
an 18-month period. All patient characteristics are 
demonstrated (Table 1). There were 11 patients with trapped 
lung, all diagnosed during the VAT procedure. None of the 
patients submitted to pleural drainage with local anesthesia 
(without VAT) for pleurodesis had trapped lung. The 
median follow-up was 89 (range, 2 to 1,070) days. Among 
patients that had MPE recurrence, the median survival 
was 201 (range, 29 to 603) days. MPE recurrence rate was 
18.3%. Among the patients who had MPE recurrence, the 
median pleural recurrence-free interval was 49 (range, 7 to 
425) days (Figure 1). 

 Group I included 15 patients (recurrence) and group 
II included 67 patients (not recurrence). The procedures 
performed comprised 30 (36.5%) TPA, 35 (42.6%) 
pleurodesis, 11 VAT drainages without pleurodesis due to 
trapped lung (13.5%) and six cases of indwelling pleural 
catheter (7.4%). The median postoperative survival was 153 
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(2–618) days. 
The univariable analysis of factors changing postoperative 

recurrence showed adenosine deaminase concentration in 
pleural fluid <16 mg/dL (P=0.04), albumin concentration 
in pleural fluid <2.4 mg/dL (P=0.03), administration of 
second-line palliative chemotherapy (P=0.018) and type of 
procedure (TPA vs. VAT, pleurodesis and indwelling pleural 
catheter) (P=0.023) (Table 2). At the multivariable analysis, 
only the type of procedure (TPA) (P=0.031) was identified as 
independent predictor of recurrence (Table 3 and Figure 2). 

Discussion

Identifying factors associated to MPE recurrence at the 
diagnosis is important, as it can individualize the approach, 
preventing a negative impact on the adequate quality of 
life of these patients. There are few studies about MPE 
recurrence and the most studies only analyzed pleurodesis 
agents as the predictor of recurrence (15-19).

According to a recent meta-analysis, talc was compared 
with other sclerosing agents, indwelling pleural catheters, 
thoracoscopic mechanical pleurodesis and drainage alone. 
The success rate of talc pleurodesis was significantly higher 
than others therapies (relative risk, 1.21; 95% CI, 1.01–1.45; 
P=0.035) (20). Two randomized trials recently analyzed 
MPE recurrence. The TIME 1 randomized trial reported 
that pleurodesis through 12 French chest tube is more 
associated with higher MPE recurrence after 3 months 
than 24 French chest tube (30% vs. 24% difference, −6%; 
1-sided 95% CI, −20% to ∞; P=0.14 for noninferiority) (21). 

The Time 2 randomized trial reported MPE recurrence 
comparing indwelling pleural catheter versus pleurodesis. 
This study reported lower risk of MPE recurrence with 
indwelling pleural catheter compared with talc pleurodesis 
(odds ratio =0.21; 95% CI, 0.04–0.86; P=0.03) (23). The 
relationship between biomarkers and MPE recurrence 
were also studied (23,24). The report of Hsu et al 
compared pleural fluid concentrations of three biomarkers 
between patients who had MPE recurrence and patients 
who reached successful pleurodesis. The mean values 
were not significant between both groups: osteopontin 
809.53±287.72 vs. 361.54±71.80 ng/mL; P=0.151, vascular 
endothelial growth factor (VEGF) 5,610.94±2,040.61 vs.  
3,564.96±1,044.12 pg/mL; P=0.383 and urokinase-type 
plasminogen activator 99.04±53.88 vs. 25.80±3.22 ng/mL;  
P=0.198 (24). As far as we know, our study is the first 
to evaluate risk factors for MPE recurrence only in 
NSCLC patients. We analyzed clinical, hematimetric, 
biochemical, radiological and surgical factors involved 
in MPE recurrence, specifically in NSCLC patients, 
identifying only TPA as an independent factor associated 
with MPE recurrence. Several guidelines and review articles 
recommend that TPA be used only in patients with short 
life expectancy, due to the high rate of recurrence associated 
with this technique (7,25-28). 

However, optimism towards recently published new 
and more effective systemic therapy for NSCLC might 
influence oncologists to indicate TPA as the treatment 
of choice at the first episode of MPE, including patients 
with life expectancy greater than 30 days. The present 
results do not support that approach, due to low control 
rate and increased likelihood of short-term recurrence. 
In our cohort, the median survival of patients with MPE 
recurrence was 201 [29–603] days. In this context, it is 
important to note that despite advances in the systemic 
treatment, it is not reasonable to deprive patients with a life 
expectancy greater than 30 days.

This result confirms the guidelines of the BTS (7), 
which do not recommend TPA as the sole treatment for 
patients with a life expectancy greater than 30 days. But 
even for patients with longer life expectancy, the BTS as 
well as some reviews (7,25,29) recommend therapeutic 
thoracocentesis as the first approach to MPE. The aim 
would be to assess dyspnea relief. The final approach would 
be reserved in case of MPE recurrence. However, we 
know that these patients are receiving palliative treatment 
and, therefore, the fewer the procedures, the lower the 
psychological and physical stress. Furthermore, we observe 

Figure 1 Kaplan-Meier recurrence curve among the patients who 
had malignant pleural effusion recurrence.
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Table 2 Univariate analysis of possible factors related (n=82)

Characteristic/
group 

Recurrence
P

No (% or SD) Yes (% or SD)

Gender 0.082

Female 34 (50.7) 7 (46.7)

Male 33 (49.3) 8 (53.3)

ASA 0.161

1 0 (0.0) 1 (6.7)

2 37 (55.2) 8 (53.3)

3 28 (41.8) 5 (33.3)

4 2 (3.0) 1 (6.7)

ECOG 0.529

0 1 (1.5) 1 (6.7)

1 19 (28.4) 5 (33.3)

2 27 (40.3) 7 (46.7)

3 15 (22.4) 2 (13.3)

4 5 (7.5) 0 (0.0)

Procedure 0.023

Pleurodesis 32 (47.8) 3 (20.0)

VAT/pleuroscopy 9 (13.4) 2 (13.3)

Thoracocentesis 20 (29.9) 10 (66.7)

Pleurex 6 (9.0) 0 (0.0)

Pleural thickening 0.673

No 35 (56.5) 8 (57.1)

Yes 27 (43.5) 6 (42.9)

Pulmonary infiltrate 0.192

No 34 (55.7) 10 (71.4)

Yes 27 (44.3) 4 (28.6)

Metastasis 0.199

0 29 (46.0) 5 (38.5)

1 14 (22.2) 2 (15.4)

2 12 (19.0) 4 (30.8)

≥3 8 (12.7) 2 (14.4)

Table 2 (continued)

Table 2 (continued)

Characteristic/
group 

Recurrence
P

No (% or SD) Yes (% or SD)

Chemotherapy line 0.016

No treatment—
first line palliative

49 (73.1) 6 (42.9)

Chemotherapy 
palliative

11 (16.4) 2 (14.3)

Chemotherapy 
palliative > first 
line 

7 (10.4) 6 (42.9)

Pleural histology/
cytology

0.933

Negative 12 (19.4) 3 (21.4)

Positive 50 (80.6) 11 (78.6)

Age (years) 62.8 (11.8) 60.5 (12.7) 0.533

BMI (kg/m2) 25.1 (4.8) 27.2 (13.3) 0.452

ADA (IU/L) 28.3 (122.9) 11.5 (8.6) 0.024

PH 7.61 (0.7) 7.7 (0.2) 0.576

LDH (IU/L) 756.4 (855.3) 1,053.3 (1,527.6) 0.446

Glucose (g/dL) 88.5 (46.3) 95.5 (43.1) 0.516

Albumin (g/dL) 2.4 (0.7) 2.8 (0.3) 0.030

Protein (g/dL) 4.0 (1.1) 4.0 (1.0) 0.567

Effusion 
lymphocytes (g/dL)

56.4 (30.5) 65.4 (26.4) 0.214

hemoglobin (g/dL) 11.9 (2.2) 11.8 (1.5) 0.302

Hematocrit (g/dL) 36.4 (6.5) 36.2 (4.0) 0.426

Leukocytes (10−9/L) 10,317.6 (7,358.9) 7,732.1 (3,979.9) 0.414

Neutrophils (10−9/L) 7,697.5 (6,242.6) 5,751.4 (3,799.0) 0.416

Lymphocytes (10−9/
L)

1561.6 (770.8) 1,148.8 (519.4) 0.594

NLR 6.3 (5.7) 6.0 (4.4) 0.355

Platelets 293,924 (105,711) 263,923 (96,748) 0.476

PLR 243.2 (173.8) 301 (223.9) 0.415

SD,  s tandard  dev ia t ion ;  ASA,  Amer ican  Soc ie ty  o f 
Anesthesiologists (ASA) physical status classification; ECOG, 
Eastern Cooperative Oncology Group performance status score; 
VAT, video-assisted thoracoscopy; BMI, body mass index; 
ADA, adenosine deaminase; LDH, lactate dehydrogenase; NLR, 
neutrophil/lymphocyte ratio; PLR, platelet/lymphocyte ratio.
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in clinical practice that virtually all symptomatic patients 
have some degree of symptom improvement, even when 
there is another associated disease, such as pulmonary 
embolism or lymphangitis. That occurs because the dyspnea 
reflects reduced compliance of the chest wall, depression of 
the ipsilateral diaphragm, mediastinal shift and lung volume 
reduction (30), including patients with trapped lung. 
Therefore, it would be reasonable to avoid thoracentesis 
as the initial procedure when managing symptomatic 
patients with MPE associated with NSCLC and with a 
life expectancy greater than 30 days and offer definitive 
treatment, such as pleurodesis or indwelling pleural 
catheter. 

As for the procedures not associated with MPE 
recurrence, they were indwelling pleural catheter, 
pleurodesis and surprisingly, the VAT with drain removal 
on the fifth postoperative day. We do not have knowledge 
of the biological mechanism to explain why the drainage by 

VAT without pleurodesis is not associated with recurrence. 
On the contrary, many studies show that pleural drainage 
is associated with MPE recurrence; however, these studies 
referred to drainage at the bedside, without VAT (31-37). 
Furthermore, only Verma et al. reported eight patients 
treated with tyrosine kinase inhibitors that remained with 
the drain for 8 days and showed a median recurrence-free 
interval of 352 [12–739] days (10), although this study has 
a bias, namely the use of tyrosine kinase inhibitor. Perhaps 
the explanation is the occurrence of complete drainage of 
pleural fluid and drain positioning under direct view during 
the VAT, preventing shorerm re-accumulation. These two 
characteristics could facilitate spontaneous pleurodesis.

Some guidelines recommend only thoracentesis for 
tumors that respond to chemotherapy, such as lymphoma 
and ovarian cancer. However, there are few reports about 
the influence of systemic treatment on MPE recurrence, 
specifically in NSCLC (10,11,12,38,39). In 2016, Usui  
et al., in a phase II study that included 30 patients 
with MPE treated with bevacizumab and carboplatin-
pemetrexed combination, reported a recurrence rate of 
21.4% at the end of the study, with the median follow-up of  
384 days (12). Regarding tyrosine kinase inhibitors, Lin et al. 
reported first-line treatment with tyrosine kinase inhibitors 
in patients with MPE and NSCLC, showing 43.4% of 
MPE recurrence (38) during a median follow-up period of  
1,050 days. Our study did not evaluate any specific 
treatment such as the abovementioned ones, but the 
association between the systemic treatment phase in which 
the patient was and MPE recurrence. To our knowledge, 
this is the first study that analyzed this association. We 
found an association between patients at the second-line 
chemotherapy phase and MPE recurrence in the univariable 
analysis, only. Perhaps, if the numbers of patients evaluated 
were higher and systemic treatments were standardized, 
this result would have been confirmed in the multivariable 
analysis. 

Our study has some limitations. The assessed population 
was referred to the thoracic surgery unit and did not 
represent all patients with MPE evaluated at our institution. 
Another important point is that we did not evaluate the 
effect of specific systemic therapies, such as targeted 
therapy or bevacizumab for the treatment of patients with 
NSCLC and MPE. Additionally, sample size was relatively 
small. However, our study included a restricted subgroup of 
patients with the same etiology of MPE.

We conclude that, in our sample, TPA was the only 
factor associated with MPE recurrence in NSCLC patients. 

Table 3 Independent predictors of recurrence at the multivariate 
analysis

Variable P 
95% CI to EXP (B)

Lower Upper

Chemotherapy Line 0.300 0.659 3.254

Albumin 0.998 0.000 1.273

ADA 0.092 0.734 60.138

Procedure 0.031 0.084 0.885

ADA, adenosine deaminase.

Figure 2 Kaplan-Meier recurrence curve comparing type of 
procedure.
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Recurrence occurred in patients with life expectancy greater 
than 30 days and systemic treatment did not influence MPE 
recurrence. We do not favor TPA as the upfront treatment 
of MPE in NSCLC.
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