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Abstract

Malignant pleural effusion (MPE) results from primary mesothelioma or the spreading of metastatic cancer. Both talc pleu-
rodesis (TP) and indwelling pleural catheter (IPC) improve MPE symptoms. We performed a meta-analysis of randomized
controlled trials to compare the efficacy of TP with that of IPC in patients with MPE. PubMed, EMBASE, Cochrane Library,
and ClinicalTrials.gov databases were searched for studies published before February 2020. Individual effect sizes were
standardized, and a meta-analysis was conducted to calculate a pooled effect size by using random effects models. In total,
4 trials with 500 patients were reviewed. Difference in pleurodesis success rate and change in dyspnea scores at 4 and 6
weeks between MPE patients treated with IPC and those treated with TP for pleurodesis were nonsignificant. The number
of hospital inpatient days was significantly lower among patients who were treated with IPC (weight mean difference: 2.19;
95% confidence interval 0.70-3.67) than among those who were treated with TP. No significant difference was shown in
adverse event profile between patients treated with IPC and those treated with TP for pleurodesis. In conclusion, both TP
and IPC are equally effective in treating patients with MPE. The number of hospitalization days was significantly lower for
patients who were treated with IPC, but the magnitude of the difference is of uncertain clinical importance.
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Introduction

Malignant pleural effusion (MPE) is a condition where

Division of General Surgery, Department of Surgery, . X . L.
excess fluid accumulates in the pleural cavity, resulting in

School of Medicine, College of Medicine, Taipei Medical

University, Taipei, Taiwan increased permeability of pleural microvessels and involve-
7 Cochrane Taiwan, College of Medicine, Taipei Medical ment of local lymph nodes, thus reducing fluid reabsorption
University, Taipei, Taiwan [1, 2]. MPE is usually the result of pleural mesothelioma, or
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the spread of metastatic cancers, often leading to distressing
symptoms and mental stress [3]. Therefore, palliative man-
agement of patients with cancer and MPE involves effec-
tive alleviation of symptoms, mainly dyspnea, with minimal
adverse effects and hospitalization.

Pleurodesis is currently the preferred treatment for MPE,
which can be performed chemically through instillation
of chemical sclerosants by using a chest tube or surgically
through physical abrasion of pleural surfaces during thora-
coscopy or thoracotomy [4, 5]. Meta-analyses have con-
cluded that talc is the most effective means for pleurodesis
treatment [2, 6]. However, it typically involves an inpatient
stay of 4 to 7 days. In patients receiving palliative care, it
may represent a substantial portion of their remaining life
[2].

Indwelling pleural catheter (IPC) is increasingly used as
an alternative to talc pleurodesis (TP), offering an advantage
of outpatient management [7]. Clinical studies have shown
that patients who received IPC without chemical pleurodesis
had a lower spontaneous pleurodesis rate [§, 9]. Neverthe-
less, as a short-stay procedure, IPC allows ambulatory drain-
age, which mitigates breathlessness and pain among other
symptoms [10].

In view of the recent emergence of an alternative MPE
management technique, by performing a systematic review
and meta-analysis of evidence available to date, we com-
pared the outcome of patients with MPE treated with IPC
with or without TP.

Materials and methods
Inclusion criteria

Randomized controlled trials (RCTs) that evaluated the
outcome of IPC or chest drain plus TP versus IPC alone
were included. Furthermore, studies were required to clearly
report inclusion and exclusion criteria for patients, treat-
ment protocols, drainage procedures, and definitions and
evaluations of outcome parameters. We excluded RCTs that
included patients aged < 18 years, patients who had previ-
ously undergone pleurodesis, or duplicate patient cohorts.

Search strategy and study selection

Relevant studies published before February 2020 were iden-
tified from PubMed, Embase, and Cochrane databases. The
following Medical Subject Headings (MeSH) terms were
used: talc pleurodesis OR pleural catheter AND malig-
nant pleural effusion. All abstracts, studies, and citations
retrieved were reviewed. In addition, we reviewed the refer-
ence sections of relevant papers to identify studies match-
ing our criteria. No language restrictions were applied. The
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systematic review described herein has been accepted by
PROSPERO, an online international prospective register
of systematic reviews, curated by the National Institute for
Health Research (CRD42018103935).

Data extraction

Baseline and outcome data were independently abstracted
by 2 reviewers; in addition, study population characteris-
tics, inclusion and exclusion criteria, drainage techniques,
TP strategies, adverse events, and outcome parameters were
extracted. Decisions recorded individually by the reviewers
were compared, and disagreements were resolved by a third
reviewer.

Methodological quality appraisal

Two reviewers independently assessed the methodological
quality of each trial by using the revised tool for assessing
risk of bias in randomized trials (RoB 2.0). Studies were
awarded an overall risk of bias grade of high, some, or low
[11]. This grade was calculated by assessing 5 domains: bias
arising from the randomization process, bias owing to devia-
tion from the intended intervention, bias owing to missing
outcome data, bias in the measurement of the outcome, and
bias in the selection of reported results.

Outcomes

The primary outcomes were the pleurodesis success rate
and dyspnea score. Secondary outcomes were the number
of hospital inpatient days, number of adverse events, and
quality of life (QoL). The occurrence of adverse events,
including infection, catheter blockage or loculations, pain,
dyspnea, and death, were recorded.

Statistical analyses

Data were entered into and analyzed using the Review Man-
ager, version 5.3 (The Cochrane Collaboration, Oxford,
England). We followed the standards set by the Preferred
Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) for the reporting of our study [12]. Standard
deviations were estimated from provided confidence interval
(CD) limits or standard errors. Dichotomous outcomes were
analyzed using risk ratios (RRs) as the summary statistic.
Effect sizes of continuous outcomes were reported as the
weighted mean difference (WMD). The precision of effect
sizes was reported as 95% Cls. A pooled estimate of the RR
and WMD was computed using the DerSimonian and Laird
random-effect model [13].

To evaluate the statistical heterogeneity and inconsistency
of treatment effects across studies, Cochrane Q tests and
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P statistics, respectively, were used. Statistical significance
was set at P <.10 for Cochrane Q tests. Statistical hetero-
geneity across studies was assessed using the /7 test, which
quantified the proportion of total outcome variability across
studies. Moreover, subgroup analyses were performed by
pooling available estimates for similar subsets of patients
across trials.

Results
Trial characteristics

Figure 1 is a flowchart describing the screening and selection
of trials. The initial search strategy yielded 880 citations,
of which 694 were found to be ineligible based on criteria
used for screening titles and abstracts. Thus, the full texts
of 186 studies were retrieved. However, most of them were
excluded from our final review because of the following rea-
sons: 18 were retrospective studies or prospective articles;
124 included treatment for other diseases, such as nonma-
lignant pleural effusion; 8 evaluated the effects of MPE by
using different interventions; and 32 were review articles.
Thus, 4 studies were finally eligible for inclusion [2, 7-9].
These 4 trials were published between 2012 and 2018 and
had sample sizes ranging from 94 to 154 patients. All trials

had recruited patients with histologically proven MPE or
recurrent exudate pleural effusions with extrapleural cancer.
Three trials compared patients who underwent IPC alone
and TP through chest tube [7-9]. In one trial, all patients
received IPC insertion, who subsequently underwent out-
patient drainage for 10 days. If no evidence of substantial
lung entrapment, patients were randomized to TP or pla-
cebo groups [2]. The baseline characteristics of the treatment
groups of 4 RCTs were balanced [2, 7-9] (Table 1).

The methodological quality of the included trials is sum-
marized in Table 2. Three trials reported acceptable methods
of randomization [2, 7, 8]. One trials did not describe the
concealment of the allocation sequence [9]. All trials used
the intention-to-treat analysis. Per-protocol analysis was
included additionally in 2 studies [8, 9]. Loss to follow-up
was high (>30%) in 1 trial [9]. One trial did not describe
the blinding of outcome assessors [9]. Other biases in the
selected studies included incomplete treatments [9] and dif-
ferences in the cancer type proportion between TP and IPC
groups [8].

Pleurodesis success rate
All RCTs compared the pleurodesis success rate of patients

with MPE treated with IPC with those treated with TP. In 3
trials, pleurodesis was defined as unsuccessful if there was

Fig. 1 Flowchart of article
selection for the study
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Table 1 Characteristics of included RCTs

Author (Year) Inclusion criteria No. of patients Age, mean+SD  Cancer type; Performance status Intervention
(female %) breast/lung/
others
Bhathagar (2018) (1) Histologically T: 78 (56) T:67.7+12.7 T: 15/20/24 T: 8/38/23/8/1 IPC drainage on an
or radiologically C:76 (51) C: 68.7+10.1 C: 16/25/19 C: 10/33//16/16/1 outpatient basis for
proved MPE or [ECOG score 0/1/2/3/ 10 days. If no evi-
(2) unexplained missing] dence of substantial
MPE in clinically lung entrapment
proven extrapleural followed by
cancer; expected T: Talc slurry 4 g+50
survival >2 mo; mL 0.9% NaCl
expected ECOG though IPC
score>2 C: IPC instilled with
50 mL 0.9% NaCl
Boshuizen (2017) Histologically proved T: 48 (44) T: 60 (35-81)*  T: 10/16/22 T: 3/18/18/8/1 T: Talc particles, 35
MPE C: 46 (59) C: 64 (30-84)*  C:10/15/21 C: 3/19/19/4/2 mg instilled through
[WHO performance chest tube
status 0/1/2/3/4] C: IPC inserted
Davies (2012) Histologically proved T: 54 (57) T: 6712 T: 11/16/26 Not provided T: Talc slurry 4 g
MPE C: 52 (56) C: 6711 C: 16/9/27 instilled through
chest tube
C: IPC inserted, drain-
age 3 times weekly
until significant
drainage ceased for
4 weeks
Thomas (2017) Histologically proved T: 72 (40) T: 70.5 (43-90)* T: 4/29/21 T: 53 (0-2) T: Talc slurry instilled
MPE C: 74 (47) C:71.0 (38-92)* C:14/19/21 14 (3-4) through chest tube
5 (missing) C: IPC insertion until
C: 53 (0-2) clinical indication
19 (34) for removal
2 (missing)
[ECOG score]

Values are presented as the mean + standard deviation, except those indicated with a *median (range).

Methodological quality assessment was based on the Cochrane risk of bias tool (RoB 2.0)

C control, ECOG score Eastern Coorperative Oncology Group performance status score, /PC indwelling pleural catheter, MPE malignant pleu-
ral effusion, T talc pleurodesis, WHO performance status World Health Organization performance status, TP talc pleurodesis

*Lack of information on the concealment of the allocation sequence

PPatient baseline imbalance due to difference in cancer type proportion in the TP and IPC group

7 of 45 patients with incomplete treatment in the TP group

4Proportion of patients lost to follow up >30%

®Lack of information on outcome assessor blinding

Table 2 Assessment of methodological quality of included trials

Study (year) Bhatnagar (2018) Boshuizen (2017) Davies (2012) Thomas (2017)
Bias arising from the randomization process Low risk Some concerns® Low risk Some concerns®
Bias due to deviations from intended interventions Low risk High risk® Low risk Low risk

Bias due to missing outcome data Low risk Some concerns? Low risk Low risk

Bias in outcome measurement Low risk Some concerns® Low risk Low risk

Bias in the selection of the reported result Low risk Low risk Low risk Low risk
Overall risk of bias Low risk High risk Low risk Some concerns

a need for further ipsilateral pleural intervention [7-9]. In
one trial, pleurodesis failure was defined when pleural fluid
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reaccumulation was confirmed through thoracocentesis or
radiography or when > 50 mL of the fluid was drained on
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3 consecutive occasions through IPC [2]. One RCT was
excluded in this analysis as it lacked data of the control
group [7]. The meta-analysis revealed no significant differ-
ence (RR 1.04; 95% CI 0.54-1.98) between the TP and IPC
groups (Fig. 2). In the excluded RCT, the pleurodesis suc-
cess rate was 88.8% (48 of 54) in the TP group; data for the
IPC group were not provided [7].

Change in the dyspnea score

The degree of dyspnea was assessed in 4 trials [2, 7-9] by
using a 100-point VAS (0=no dyspnea and 100 =maxi-
mum possible dyspnea) in 2 trials [2, 7], a 100-point VAS
(0=maximum possible dyspnea and 100 =no dyspnea)
in 1 RCT [8], and a 12-point Modified Borg Scale (MBS)
consisting of (0, 0.5, and 1-10) in 1 trial [9]. One of the 4
RCTs was excluded from the analysis as data for the standard
deviation were not provided [9]. Results of the 3 included
trials were converted into a 100-point scale (0 =no dysp-
nea and 100 = maximum possible dyspnea) [2, 7, 8]. The
pooled mean difference in the increase of dyspnea score was
—2.16 (95% CI —7.59 to 3.27) at week 4 and —0.42 (95%

CI —5.94 to 5.10) at week 6 after the procedure. The meta-
analysis revealed no significant difference between TP and
IPC groups regarding the change in dyspnea scores (Fig. 3).
In the excluded RCT, the improvement median in MBS
dyspnea scores at rest at week 6 was 3 in the TP group and
1.2 in the IPC group (P=.25) [9].

Hospital inpatient days

The number of hospital inpatient days was recorded in 4
RCTs [2, 7-9]. One of the 4 RCTs was excluded from the
analysis due to the absence of the standard deviation [9].
The IPC group showed a significantly shorter duration of
hospital stay (WMD 2.19 days; 95% CI 0.70-3.67) than did
the TP group (Fig. 4). One RCT measured all-cause hospital
inpatient days from randomization to 70 days after randomi-
zation [2], whereas 2 others measured effusion or drainage-
related hospital inpatient days from randomization to 12
months after randomization [7, 8]. In the excluded RCT,
the median hospital duration since randomization was 7 days
in the TP group and 2 days in the IPC group [9].

Talc pleurodesis IPC alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Ehathagar 2018 35 69 19 700 32.2% 1.87[1.19,2.93] =
Boshuizen 2017 16 48 19 46 30.4% 0.81[0.48,1.37)]
Thomas 2017 47 63 69 71 37.4% 0.77 [0.66, 0.89)] L
Total (95% CI) 180 187 100.0% 1.04 [0.54, 1.98]
Total events 98 107 ) ) . .
Heterogeneity: Tau®= 0.29; Chi*=18.50, df= 2 (P = 0.0001); F= 89% ID.U1 051 1' 1'0 1UUI

Testfor overall effect Z=0.11 (P =0.91)

Favours IPC alone Favours talc pleurodesis

Fig. 2 Forest plot of comparison: talc pleurodesis versus indwelling pleural catheter (IPC) alone; outcome: pleurodesis success rate

Talc pleurodesis IPC alone

SD Total Weight IV, Random. 95% CI

Mean Difference
IV, Random, 95% CI

Mean Difference

Study or Subgroup  Mean SD _Total Mean

3.1.1 4 weeks

Bhathagar 2018 -0.5 17.6 78 24 21.4 TE T76.8%
Thomas 2017 20 351441 72 197 344351 T4 23.2%
Subtotal (95% CI) 150 150 100.0%
Heterogeneity: Tau®= 0.00; Chi*=0.24, df=1 {P=0.63), F=0%

Testfor overall effect Z=0.78 (F=0.44)

3.1.2 6 weeks

Bhathagar 2018 31 216 78 59 207 72 857%
Davies 2012 -30.2 30.0424 54 =37 28.0171 52 23.3%
Thomas 2017 19 36.2904 72 211 356834 74 21.0%
Subtotal (95% CI) 204 198 100.0%

Heterogeneity: Tau®= 2.32; Chi*= 219, df= 2 (P=0.33); F= 9%
Test for overall effect Z=0.15 (P =0.88)

Test for subgroup differences: Chi*=0.19, df=1 (P = 0.66), F=0%

-2.90 [-8.10, 3.30]
0.30 [-10.99, 11.59]
216 [7.59, 3.27]

-2.80 [-9.57, 3.97] —-
6.80 [-4.25, 17.85] -
-210 [13.78, 9.58] —=—
0.42 [-5.94, 5.10] <&
-50 .35 0 25 50

Favours talc pleurodesis Favours IPC alone

Fig.3 Forest plot of comparison: talc pleurodesis versus indwelling pleural catheter (IPC) alone; outcome: change in dyspnea score 4 and 6

weeks after the intervention
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Talc Pleurodesis IPC alone

Mean Difference

Mean Difference

Study or Subgroup _Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Bhathagar 2018 41 74 78 3 52 76 249%  1.10[1.01,3.21] —

Davies 2012 45 37037 48 1 22222 &1 375%  3.50(2.29, 4.71] —a—

Thomas 2017 47 3172 A 43 74 375%  1.60[0.39,2.81] ——

Total (95% Cl) 198 201 100.0%  2.19[0.70, 3.67] -

Heterogeneity: Tau®=1.15;, Chi*=6.28, df= 2 (P=0.04); F= 68%
Test for averall effect: 2= 2.89 (P = 0.004)

-10 10

- 0 ]
Favours talc pleurodesis Favours IPC alone

Fig.4 Forest plot of comparison: talc pleurodesis versus indwelling pleural catheter (IPC) alone; outcome: hospital inpatient days

Adverse events

The incidence of adverse events was reported in 4 trials
[2, 7-9]. No significant differences were observed in TP
and IPC groups’ infection occurrence (RR 0.49; 95% CI
0.12-2.02) [2, 7-9], catheter blockage or loculations (RR
0.42; 95% CI1 0.08-2.09) [2, 7, 8], pain (RR 0.68; 95% CI
0.33-1.44) [2, 8, 9], dyspnea (RR 1.15; 95% CI1 0.42-3.14)
[8, 9], and death (RR 0.83; 95% CI 0.33-2.10) (Fig. 5) [2, 8].

Quality of life

Quality of life was measured in 3 trials [2, 7, 8]. QoL was
measured with the EuroQoL Group 5-Dimensions 5-Level
Questionnaire (EQ-5D-5 L) [14] in Thomas et al. [8], while
the European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire-Core 30 (QLQ-C30)
[15] was used in Davies et al. [7]. Bhatnagar et al. included
QoL measurement by both EQ-5D-5 L and QLQ-C30 [2].
Data pooling for QoL measurement could not be performed
because clinical parameters among the selected trials were
not uniformly reported. Davies et al. and Thomas et al.
reported no significant difference in quality of life between
TP and IPC groups [7, 8]. However, Bhatnagar et al. showed
that patients in the TP group reported better quality of life
scores than did those in the IPC group [2].

Discussion

Time spent in a hospital is often the main concern in the
palliative management of MPE. The results of our study
did not reveal significant differences in pleurodesis suc-
cess rate, dyspnea scores, and adverse events, between the
groups. However, the meta-analysis revealed that treatment
with IPC resulted in fewer hospital inpatient days compared
with treatment with TP.

According to the current British Thoracic Society guide-
lines, TP is the first-line therapy for MPE management [4].
However, as the procedure typically requires hospitaliza-
tion for 4 to 7 days, it may take up a significant portion of
a patient’s remaining lifespan [2, 16]. The results of two
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retrospective studies are in agreement with the findings of
the current study. These studies indicated that both total and
effusion-related hospital bed days were significantly fewer
among patients receiving IPC [17, 18]. The phenomenon
can be explained by the difference in procedural administra-
tion. IPCs were placed as day-case or overnight procedures,
whereas TP involved chest tube insertion, complete evacu-
ation of the fluid, talc instillation, and hospitalization until
fluid drainage ceased [8]. A shorter length of hospital stay
may allow end-stage patients to spend less of their limited
remaining lifetime in the hospital. However, although IPC
may be a better treatment option, patients need to frequent
hospital and clinic visits to troubleshoot IPC related issues,
and require close outpatient support [19]. In Bhatnagar et al.,
the authors compared IPC plus TP with placebo, the mean
number of days that patients spent in the hospital until day
70 was not significant difference between groups, indicated
that patients required long-term treatment due to the incon-
venience of regular drainage [2]. Therefore, despite signifi-
cant evidence revealing a shorter hospital stay for patients
with MPE who received IPC in this analysis, the clinical
significance is currently uncertain.

Several studies comparing IPC and TP for patients with
MPE have suggested that treatment with IPC results in a
greater improvement in dyspnea and more effective pleural
effusion control [17, 18, 20]. A retrospective study revealed
15.7% of MPE patients receiving TP required secondary
intervention, while only 6.3% of that receiving IPC required
reintervention [21]. An multicenter prospective study with
160 patients recruited revealed IPC offered a more effective
fluid control over TP (86.5% vs. 67.7%). The study also sug-
gested more patients in IPC group perceived improvement
in dyspnea (93.3%) when compared to TP group (78.6%)
[18]. However, the results in our meta-analysis suggested
that both procedures are equally effective for pleurodesis
and relieving dyspnea, reflecting no significant difference
in the pleurodesis success rate and dyspnea improvement.

Spontaneous pleurodesis is an important issue in treating
MPE. A systematic review suggested an average incidence
of spontaneous pleurodesis to be 45.6% (at approximately 2
months) [22], this result was similar to Davies et al. which
presented 51% of spontaneous pleurodesis in IPC group [7].
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Talc pleurodesis IPC alone Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H. Random, 95% CI
4.1.1 Infection
Ehathagar 2018 12 78 7 76 31.9% 1.67 [0.69, 4.01] T
Boshuizen 2017 2 48 2 46 21.7% 0.96[0.14,6.52)
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4.1.5 Death
Bhathagar 2018 7 78 14 76 407% 0.49[0.21,1.14] — &
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Subtotal (95% CI) 149 149 100.0% 0.83 [0.33, 2.10]
Total events 58 a8
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0.01 0.1 1 10 100
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Favours talc pleurodesis Favours IPC alone

Fig.5 Forest plot of comparison: talc pleurodesis versus indwelling pleural catheter (IPC) alone; outcome: adverse events

However, in Muruganandan et al., spontaneous pleurodesis
rate at 2 months was reported to be 37.2% in the aggressive
drainage group and 11.4% in the symptom-guided group
[23]. These data may imply that the true incidence of spon-
taneous pleurodesis may be lower than the figures previ-
ously reported in retrospective studies. In our included trials,
although Bhatnagar et al. revealed IPC plus TP had a greater
chance of pleurodesis than IPC alone, TP followed by IPC
drainage for 10 days before TP administration may also play
arole in the success of pleurodesis [2].

Our study revealed similar safety profiles for both IPC
and TP groups, which echoes with a multicenter prospective
study of 160 patients indicating comparable safety profiles

between two groups [18]. However, the mortality rates of
patients with MPE undergoing IPC and TP are controversial.
In a retrospective study which included 360 patients, the
median survival time was longer in patients receiving IPC
(148 days) than in those receiving TP (133 days) [17]. Nev-
ertheless, a review of an American cancer center database
with a total of 238 patients, indicated that patients treated
with TP had significantly higher survival compared with
IPC (18.7 vs. 4.1 months, P <.001) [21]. Our meta-analysis
results reflected comparable adverse event occurrence and
mortality rates for IPC and TP. In Davies et al., one pleural
infection in the IPC group was considered to have contrib-
uted to the patient’s death [7]. However, the cause of death
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was not documented in most of the included trials. Thus,
whether mortality was caused by the choice of procedure or
underlying disease could not be determined.

Our included trials displayed considerable heterogeneity
because of various factors. First, the measurement of hospi-
talization days was not uniform across the studies; some of
them measured all-cause hospitalization [2], whereas some
measured effusion-related hospitalization [7, 8]. Second,
pleurodesis success was defined differently across the stud-
ies. Finally, adverse event measurement may have differed
across the trials.

This study has several limitations. First, some trials had a
small sample size of patients recruited per treatment group;
the small sample size may undermine the power of their
study [9]. Second, some trials had a high dropout rate of
participants; this may lead to bias in patient randomization,
thereby potentially leading to bias in our analysis [9]. Third,
QoL is an important indicator when comparing palliative
procedures, however, data pooling for QoL. measurements
could not be performed in this review due to ununiform clin-
ical parameters across included studies [2, 7, 8]. This may
limit the comprehensiveness of the study. Finally, several
primary and secondary outcomes were variably reported;
the dyspnea score is a self-reported severity score and is
therefore subjective, thereby potentially limiting the infer-
ence of our analysis.

In conclusion, our meta-analysis revealed that managing
patients with MPE by IPC resulted in a significantly shorter
hospital stay, but the magnitude of the difference is of uncer-
tain clinical importance. Differences in the pleurodesis suc-
cess rate, dyspnea improvement, and adverse event occur-
rence between the IPC and TP groups were nonsignificant.
Therefore, beyond to TP, IPC is one of the suitable option for
patients with MPE to manage for pleural effusion.
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