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Abstract: Malignant pleural effusion (MPE) is a common
condition that presents with progressive breathlessness.
Long term solutions are often required due to recurrence of
effusion after simple drainage. Pleurodesis is one of the
main options resorted to for long term control of MPE.
There is data to suggest there may be a survival benefit for
patients with MPE who achieve successful pleurodesis. A
systematic review was carried out to explore this correla-
tion and results suggest that there could be a survival dif-
ference according to pleurodesis outcome in patients with
MPE. Fifteen studies (reported in 13 papers) were included;
13 (86.6%) of the studies showed survival difference in
favour of pleurodesis success. The median [interquartile
range] difference in survival between the two groups
among the different studieswas five [3.5–5.8]months.Most
of the included studies suffered moderate to severe risk of
bias and, thus, large prospective studies of patients
undergoing pleurodesis are required to ascertain this
effect.
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Introduction

Malignant pleural effusion (MPE) is a common condition
complicating the clinical course of about 50% of patients
with disseminatedmalignancy [1]. Patients usually present

with progressive breathlessness, and the effusion typically
recurs after simple pleural aspiration. Longer term solu-
tions are often resorted to and these involve either
performing pleurodesis (i.e. obliterating the pleural space
by inducing adhesions) or inserting an indwelling pleural
catheter (IPC) for long term drainage [2].

Patients with MPE suffer from limited survival, with
median survival between 3 and 12 months [2]. Recent
observations suggest that patients with MPE secondary to
breast cancer who underwent pleurodesis plus receiving
chemotherapy had better survival than those who had
chemotherapy alone [3]. Another recent study of patients
with MPE due to different primaries who underwent pleu-
rodesis found that survival was longer in patients who
achieved successful pleurodesis in comparison to those
who experienced fluid recurrence [4].

A systematic review of available literature was carried
out to search for studies reporting on survival of patients
with MPE who underwent pleurodesis and to inspect
whether there was difference in survival according to
pleurodesis outcome.

Methods

The systematic review was carried out in accordance with the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidance and the protocol was registered with the Prospero
database (ref. CRD42018115874). The primary outcome of the review
along with the full search strategy and risk of bias assessment are
reported elsewhere [5]. The literature search was carried out on Med-
line, Embase and Cochrane Database of Clinical trials on 12th
November 2018 and updated for the purpose of this review on 1st July
2020. Figure 1 presents the PRISMA flow diagram of the different
stages of the review.

All full articles of adult patients with MPE who underwent
pleurodesis that provided data on survival were included. Studies
were excluded if the method of determining pleurodesis outcome was
not documented clearly. Two authors screened the titles and reviewed
the retrieved full articles. Any disagreement regarding inclusion/
exclusion decisions was resolved by discussion.

Due to the methodological heterogeneity between studies
reporting hazard ratios and the statistical difficulty in combining re-
sults of studies reporting median survival times, a narrative synthesis
of the results rather than a meta-analysis was presented.
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Results

The literature search returned 1,147 titles. Following
duplicate screening of the search results against the
exclusion criteria, 170 papers were deemed potentially
relevant and retrieved in full for review (Figure 1). Thirteen
reports providing data on 15 different studies (totalling
2,103 patients) were included [4, 6–17]; the summary of
which is presented in Table 1 and Supplementary Table.
Eleven (73.3%) of the included studies were retrospective,
three (20%) were prospective observational and a single
study (6.7%) was a post-hoc analysis of a clinical trial.
Weighted mean age of studied patients was 68.45 (95% CI
67.7 to 69.1) years. The most common primary malig-
nancies were breast cancer, lung cancer and mesotheli-
oma. Thirteen (86.6%) of the 15 studies showed survival
difference in favour of pleurodesis success. Eleven of these
studies provided the median survival times of the two
patient groups; those who achieved pleurodesis and those
with pleural fluid recurrence. The median [interquartile
range] difference in survival between the two groups
among the different studies was five [3.5–5.8] months. The
majority of the studies included (14 of 15) showedmoderate
to high risk of bias.

Discussion

The results of this systematic reviewdemonstrate a survival
difference according to pleurodesis outcome in patients
with MPE. This was shown by several studies of different
designs and on patients with different primary malig-
nancies. Despite the consistency in the findings of the
included studies regarding the difference in survival, the
overall level of evidence presented is not robust enough to
make firm conclusions since the majority of the studies
included in the systematic review are retrospective/obser-
vational in nature with substantial risk of bias.

In patients with MPE several factors affect pleurodesis
outcome, survival, or both. In order to ascertain if there is
true correlation between pleurodesis outcome and sur-
vival, it is crucial to control for possible confounders. Some
of the studies reported multi-variate analyses, mostly by
performing Cox proportional hazards model, to control for
clinically relevant factors. Performance status is one of the
most important factors affecting survival in such cohort of
patients. Two of the included studies (both retrospective in
nature) [11, 15] examined survival in patients with MPE
after undergoing pleurodesis, and after controlling for
patients’ performance status, and a difference in survival

Figure 1: PRISMA flow diagram of the
different stages of the systematic review.
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was noticed according to pleurodesis outcome. Another
important factor that potentially affects both pleurodesis
outcome and survival is the type of malignancy, and this
was controlled for in retrospective [4, 11] and prospective
studies [4]. Initiation of active oncological treatment
potentially affects both survival and pleurodesis outcome,
and two studies [4, 9] controlled for this factor. The status

of lung expandability has a strong bearing on the success
of pleurodesis and can reflect heavier malignant infiltra-
tion of the visceral pleural which would impact survival
negatively. Lung expandability has been controlled for in
themulti-variate analyses in the two studies reported in the
paper by Hassan et al. [4] showing positive correlation
between pleurodesis success and survival. Additionally,

Table : Summary of the included studies in the systematic review.

Study Number Study
design

Primary
malignancy

Pleurodesis
agent

Percent
success

HR of poor
survival
(% CI)

Median survival
(success vs.
failure)

Factors controlled
for in multi-variate
analysis

Viallat   Retrospective Miscellaneous Talc  UA . vs.
. months,
p=.

N/A

Love   Retrospective Miscellaneous Talc . UA  vs.  days,
p=.

N/A

Kolschmann


 Retrospective Miscellaneous Talc . UA No difference in
 days
survival, p=.

N/A

Trotter   Retrospective Miscellaneous Talc . UA  vs.  days,
p=.

N/A

Stefani   Prospective Miscellaneous Talc  UA ., vs. . m,
p=.

N/A

AK   Retrospective Mesothelioma Talc . .
(.–.)

UA Chemotherapy

Nikbakhsh


 Prospective Miscellaneous Bleomycin  UA No difference in
 days
survival, p=.

N/A

Rena   Retrospective Mesothelioma Talc  .
(.–.)

UA Mesothelioma sub-
type,
cancer stage, perfor-
mance status,
elevated serum CRP,
elevated platelet
count

Hsu   Prospective Lung & breast Minocycline  UA  vs.  days,
p=.

N/A

Santos   Retrospective Miscellaneous Talc . UA  vs.  days,
p=.

N/A

Leemans


 Retrospective Miscellaneous Talc  .
(.–.)

 vs.  days,
p=.

N/A

Hsu a  Retrospective Miscellaneous Minocycline  .
(.–.)

 vs.  days,
p<.

Performance status,
extrapleural
metastasis

Hsu b  Retrospective Miscellaneous Minocycline . .
(.–.)

 vs.  days,
p<.

Performance status,
extrapleural
metastasis

Hassan
a

 RCT Miscellaneous Talc  .
(.–.)

 vs.
. months,
p=.

Primary malignancy,
unexpandable lung

Hassan
b

 Retrospective Miscellaneous Talc  .
(.–.)

 vs.  months,
p=.

Primary malignancy,
systemic therapy,
LDH level, unexpand-
able lung

HR, hazard ratio; CI, confidence interval; UA, unavailable; N/A, not applicable; RCT, randomised controlled trial.
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the extent of spread of malignancy is a strong predictor of
survival. In patients with primary pleural malignancy
(mesothelioma), the extent is defined as the TNM stage
which was controlled for by the study by Rena et al. [11].
Patients with MPE due to non-pleural malignancy are all in
stage four, but the extent of extra-pleural spread can be a
marker of disease burden. The study by Hsu et al. [15] re-
ported that this factor was controlled for in the analysis but
did not provide the actual data.

Different mechanisms can explain the association be-
tween pleurodesis failure and poorer survival. Theoreti-
cally, the mere persistence of pleural fluid can potentially
act as amedium for further propagation ofmalignancy and
abarrier for oncological treatment to reach its target. This is
supported by the observation that patients who failed
pleurodesis and those who were treated with IPC had
shorter survival times in comparison to patients who suc-
cessfully achieved pleurodesis [15]. There is in vitro data
that show that MPE fluid allows perpetuation of cell lines
from primary and secondary pleural malignancies and that
the fluid causes the malignant cells to resist the effects of
cytotoxic medications [18]. Alternatively, pleural inflam-
mation, which is known to be associated with successful
pleurodesis [1] could have a role in the defence against
cancer, and thus patients who fail pleurodesis and who
mountweaker inflammatory response do not benefit from a
potential anticancer effect of inflammation.

This review has limitations which mandate caution in
interpreting the results. Besides the retrospective nature of
most of the included studies, several important con-
founders (e.g. institution of oncological therapies) have
only been controlled for in such studies which limit the
robustness of evidence. None of the included prospective
studies had a pre-hoc aim of studying the survival differ-
ence in patients with MPE undergoing pleurodesis and
therefore, it is not possible to rule out reporting bias.

In conclusion, this systematic review suggests that
there could be a survival difference according to pleurod-
esis outcome in patients with MPE. This signal needs to be
further explored in large prospective cohorts of patients
undergoing pleurodesis with appropriate methods applied
to control for important confounding factors. The results of
the SIMPLE trial (ISRCTN16441661) are expected to be
published soon which will provide stronger evidence
regarding predictors of survival in patients with MPE.
Studies are needed to probe possible mechanisms that can
explain the correlation between survival and pleurodesis
outcome. Such data is needed and if difference is proved to
be genuine, this can potentially affect future management
of patients by placing stronger recommendation for

pleurodesis as opposed to other forms of fluid control in
eligible patients.
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