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Abstract Referee Status: L:_ LI LI

Background: Malignant Pleural Effusion (MPE) is common with advanced

malignancy. Palliative care with minimal adverse events is the cornerstone of Invited Referees
management. Although talc pleurodesis plays an important role in treatment, 1 2 3
the best modality of talc application remains controversial.

Objective: To compare rates of successful pleurodesis, rates of respiratory D
and non-respiratory complications between thoracoscopic talc
insufflation/poudrage (TTI) and talc slurry (TS). published

Data sources and study selection: MEDLINE (PubMed, OVID), EBM 17 Feb 2015

Reviews (Cochrane database of Systematic Reviews, ACP Journal Club,

DARE, Cochrane Central Register of Controlled Trials, Cochrane Methodology version 1 r_] [;J
Register, Health Technology Assessment and NHS Economic Evaluation published report report
Database), EMBASE and Scopus. Randomized controlled trials published 27 Oct2014

between 01/01/1980 - 10/1/2014 and comparing the two strategies were
selected. 1 Gary Lee, The Lung Institute of Western
Results: Twenty-eight potential studies were identified of which 24 studies
were further excluded, leaving four studies. No statistically significant difference

version 2 report

Australia Australia

in the probability of successful pleurodesis was observed between TS and TTI 2 Pyng Lee, National University Hospital
groups (RR 1.06; 95 % CI 0.99-1.14; Q statistic, 4.84). There was a higher risk Singapore

of post procedural respiratory complications in the TTI group compared to the

TS group (RR 1.91, 95% Cl= 1.24-2.93, Q statistic 3.15). No statistically 3 Fabien Maldonado, Mayo Clinic USA

significant difference in the incidence of non-respiratory complications between
the TTI group and the TS group was observed (RR 0.88, 95% CIl=0.72-1.07, Q Discuss this article
statistic 4.61).

Conclusions: There is no difference in success rates of pleurodesis based on
patient centered outcomes between talc poudrage and talc slurry treatments.
Respiratory complications are more common with talc poudrage via
thoracoscopy.

Comments (0)
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(;IZ755:) Amendments from Version 1

In response to the reviewers’ comments we have made the
following changes:

1) Footnotes to the tables have been added reiterating the
existing form of publication of one of the included studies (Manes
2000). New tables replacing the old ones have been included.

2) Outcomes of pleurodesis have been measured as rates of
successful pleurodesis rather than failure. We agree with the
reviewer’s comments that the visibility of the message is improved
by reporting success. Relevant changes have been made in the
abstract, body of the manuscript as well as revised figures have
been supplied.

See referee reports

Introduction

Malignant Pleural Effusion (MPE) is a well described event in
the natural history of advanced malignancy. Malignant etiology
accounts for 22% of the diagnosed pleural effusions'. Using data
from the 2012 Nationwide Inpatient Sample (NIS), Healthcare
Cost and Utilization Project (HCUP) and Agency for Healthcare
Research and Quality, it is estimated that the aggregate charges (the
“national bill”’) were 722 million dollars in the USA”.

Palliation with minimal adverse events remains the cornerstone of
management’. Talc pleurodesis and Indwelling Pleural Catheters
(IPC) are the two most commonly used palliative approaches.

Talc pleurodesis can be achieved either by thoracoscopic instil-
lation i.e.; talc insufflation/poudrage (TTI) or via a bedside chest
tube i.e. talc slurry (TS). Existing systematic reviews concluded
that thoracoscopic talc insufflation/poudrage was more efficacious
when compared to bedside chest tube talc slurry™”. New prospec-
tively designed studies comparing TTI and TS have been published
since then®*. However the best initial approach for talc pleurodesis
remains still unclear. To address the need for an update, a system-
atic review and meta-analysis of studies comparing thoracoscopic
talc insufflation/poudrage and talc slurry in terms of patient cen-
tered outcomes was performed.

Materials and methods

Data sources and search

We conducted a systematic review with meta-analysis of studies
undertaken between 01/01/1980 and 12/31/2014 using MEDLINE
(PubMed, OVID), EBM Reviews (Cochrane database of System-
atic Reviews, ACP Journal Club, DARE, Cochrane Central Regis-
ter of Controlled Trials, Cochrane Methodology Register, Health
Technology Assessment and NHS Economic Evaluation Database),
EMBASE and Scopus. Unpublished data sets such as conference
abstracts and ClinicalTrials.gov were also included in the full
review phase to reduce the effect of publication bias’.

The following keywords were used: chemical pleurodesis, pleu-
rodesis, talc pleurodesis, bedside pleurodesis, surgical pleurodesis,
medical pleurodesis, thoracoscopicpleurodesis, thoracoscopic talc
pleurodesis, thoracoscopicpoudrage, thoracoscopic talc poudrage,
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talc insufflation, thoracoscopic talc insufflation, pleuroscopy,
medical thoracoscopy, talc poudrage, talc slurry, tube thoracos-
tomy, chest tube talc slurry and malignant pleural effusion. Both
keywords and medical subject headings were used in a Boolean
search strategy. An example search strategy can be found in the
Appendix 1.

In addition, a pearl growing strategy was employed using fre-
quently cited reviews of malignant pleural effusion treatments.
They were included to be analyzed in the full review phase of the
study. Approval from the Institutional Review Board was unneces-
sary because this is a meta-analysis.

Study selection

Inclusion and exclusion criteria were framed prior to the imple-
mentation of the search strategy. To evaluate outcomes in adult
malignant pleural effusion patients (18 + years) undergoing talc
pleurodesis, we included studies based on the following criteria:

1) A randomized design was used in studying talc pleurod-
esis in patients with malignant pleural effusion between
01/01/1980 and 12/31/2014.

2) Patients undergoing bedside TS were compared with patients
undergoing thoracoscopic talc insufflation/poudrage (TTI)
in the above fashion.

3) Sufficient outcomes data were reported [Efficacy of pleu-
rodesis, respiratory complications and non-respiratory
complications].

Non-English publications, case reports and series, pediatric stud-
ies, descriptive studies without a control group, retrospective stud-
ies and prospective controlled studies without randomization were
excluded. Eligible articles were reviewed by two reviewers for
inclusion; disagreements were resolved via discussion. An exami-
nation of the full-length articles was carried with the intent of elimi-
nating duplicate studies or same patient cohorts.

Data extraction and outcome measures

Two reviewers independently extracted and rated the data from the
selected full length articles using a standardized form. From each
study, the data abstracted included study name/year, study design
(prospective controlled, randomized controlled trial, retrospective
etc.), cancer cell type, patient inclusion criteria, sample sizes for
the bedside/surgical pleurodesis arms, technique employed in the
bedside/surgical arms and the follow-up schedule.

Outcomes data pertaining to pleurodesis efficacy, respiratory com-
plications, and non-respiratory complications were also extracted.

Talc pleurodesis for recurrent malignant pleural effusion is a pal-
liative procedure and does not aim to have a mortality benefit.
Therefore, measuring mortality outcomes was not the focus of the
meta-analysis.

Various endpoints (pleurodesis failure vs success; radiological
recurrence vs further need for pleural procedures) have been used
to measure efficacy of the intervention in prior studies®'’.
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To define efficacy, we chose to measure the success rates of pleurod-
esis rather than failure rates due to the relative ease of applicability
of this measure in the real world clinical setting. A successful pleu-
rodesis was defined a priori as accompanied by the lack of a need
for repeat pleural procedures. Where clearly defined, asymptomatic
radiological recurrences were included in the “successful” group
(three asymptomatic recurrences in a total of four recurrences in the
study by Yim et al., 1996).

Respiratory complications were defined as occurrence of respira-
tory conditions such as pneumonia, Acute Respiratory Distress Syn-
drome (ARDS), acute respiratory failure, re-expansion pulmonary
edema, bronchospasm, empyema, pulmonary embolism, prolonged
air leak, bronchopleural fistula, atelectasis requiring bronchoscopy
and subcutaneous emphysema.

Immediate non-respiratory complications were tabulated from the
complications mentioned in the full length articles. These included
fever, wound infection, chest pain, tumor recurrence at site, myo-
cardial infarction, need for blood transfusions, arrhythmias and
immediate post procedural death.

Quality assessment criteria

The randomized controlled trials that met inclusion criteria were
evaluated for quality using components of the modified Jadad
scale''. The presence of the following features was appraised:

A) A description of the study confirming the randomized
nature.

B) Method of allocation to the study arms described and
whether adequate/inadequate.

C) Description of withdrawals and dropouts.

Due to the nature of the comparison (surgical vs bedside procedure),
we felt that other features of the scale (description of a double blind
nature) could not be appraised during our quality assessment. Two
raters independently determined the quality of the studies included.
Disagreements were resolved by discussions and final consensus.

Statistical analysis

Outcomes data for successful pleurodesis, respiratory and non-
respiratory complications were summarized using descriptive sta-
tistics (simple count, proportion of the study sample). They were
visually presented in Forest plots. The Mantel-Haenszel method"”
was used to combine data from individual studies and the results
were reported as pooled relative risks (RR). Heterogeneity among
the studies included was investigated by performing the I? test'".
Meta-analyses were conducted using the fixed effects model when
heterogeneity between studies was low (I* < 40%) and the random
effects model otherwise’.

To confirm the robust nature of the results, a sensitivity analysis
was performed by removing one study at a time and determining
the outcome.

Publication bias was examined by visually examining the filled funnel
plots using trim and fill method. Other methods (Begg’s correlation'
and Egger’s linear regression intercept)'’ were additionally used.

F1000Research 2015, 3:254 Last updated: 01 APR 2015

All analyses were performed using a statistical software pack-
age (Comprehensive Meta-Analysis, version 2.2.064; Biostat,
Englewood, NJ).

Results

Based on initial search, 137 articles were obtained and reviewed
independently by two reviewers. Pearl growing strategy was
employed to seek additional articles and resulted in five articles.
A clinical trial registry (www.ClinicalTrials.gov) was also exam-
ined and resulted in one additional article. These 143 articles were
reviewed and 115 articles were excluded based on title and abstract.
A total of 28 potential studies were thus identified with our search
strategy. Twenty-four studies were further excluded, leaving four
studies™''>!7 for the final analysis. The sequence describing the
above process can be found in Figure 1.

None of the studies restricted the study population to a single can-
cerous cell type.

None of the included studies employed thoracoscopic evacuation
of the malignant pleural effusion prior to bedside TS insertion via
a chest tube.

Follow-up periods varied through the studies (Range = 30-425
days). Where available, recurrence data for the most distal available
time point were selected for the meta-analysis.

All of the studies included in the analysis underwent quality assess-
ment. The average Jadad score'' was 1.5 out of a maximum possible
score of 4 (Ranges 1-2). Out of the possible seven ways to assess
the quality'', only four questions could be answered due to the
nature of the intervention. It was not possible reliably or ethically
for the original investigators to have carried out efficient blinding in
a surgical versus bedside clinical experiment.

Measures of successful pleurodesis

The results of the pooled RR are shown in Figure 2. The four
studies included in this analysis enrolled a total of 454 patients
with malignant pleural effusion (Table 1). There was no statisti-
cally significant difference in the proportion of successful pleurod-
esis between the bedside TS (successful pleurodesis/patients who
underwent pleurodesis, n/N = 167/218 pts) and the TTI groups
(successful pleurodesis/patients who underwent pleurodesis,
n/N = 197/236 pts, pooled RR 1.06; 95% CI 0.99-1.14; Q statis-
tic, 4.84; 17 statistic, 38%). There was no evidence of publication
bias (P-value = 0.49 for the Begg’s test, P-value = 0.54 for the
Egger’s regression intercept). After using the trim and fill meth-
odology (Figure 3), these results did not change (RR- 1.04, 95%
CI=0.97-1.11, Q statistic, 9).

The definitions of an efficacious pleurodesis intervention varied in
the included studies. Three studies'’'*'" reported procedure fail-
ure by measuring clinically significant recurrences and one study
reported the number of successful procedures defined as the lack
of recurrence. This study defined recurrence based on radiologi-
cal data alone’. The remainder of the studies clearly mentioned
the number of patients who were symptomatic and required fur-
ther pleural procedures once a recurrent pleural effusion was
diagnosed'*!>"",
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137 potentially relevant articles identified
and screened for retrieval using the search
terms described in "Data sources &

search"
6 additional articles retrieved by a pearl growing
strategy and examining a clinical trial registry
(www_clinicaltrials.gov )
Y

143 articles reviewed using the title and
abstract.

71 115 articles excluded based on title and abstract

28 articles examined by review of the full

text

24 studies excluded after full review

11 duplicate articles
> 7 studies compared different pleurodesis agents
2 retrospective studies

4 prospective studies but not RCT's

L
4 articles met our inclusion criteria
Figure 1. Flowsheet of study selection process.
Study name Statistics for each study Risk ratio and 95% ClI

RR 95% CI Z-Value p-Value

Terra2009  0.962  (0.777, 1.190)  -0.361 0.718
Dressler 2005 1.106 (0.963, 1.271) 1.428 0.153
Manes 2000 1.328  (1.047, 1.684) 2.341 0.019 el
Yim 1996 1.034  (0.941, 1.138) 0698  0.485
1.067  (0.995, 1.145) 1814  0.070

0.1 0.2 0.5 1 2 5

Higher in Bedside Talc Slurry Higher in Thoracoscopic Talc Insufflation

Figure 2. Pooled relative risks (RRs) of success rates post talc pleurodesis. AR, risk ratio, Cl, confidence interval.
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Table 1. Characteristics of studies comparing rates of successful pleurodesis.

Successful Successful
Study/Year Intervention Cancer . Pleurodesis Pleurodesis Follow up  Quality Quality
Country Design Type i ol idfeln) R inTTI Group inTS group  schedule score problems
n/N, (%) n/N, (%)
1,3,6 months
Terra/2009  TTIvs TS Al Lackof both symptoms 555, 26/30 followed by Allocation
Brazil RCT cancers and further need for (83.3%) (86.6%) g3 months or 2 process unclear
pleural procedures ' ’ if symptoms
arose
Dresler/2005  TTlvs TS All No radiological 119/152 92/130 1-6 months 5 Allocation
USA RCT cancers recurrence (78.2%) (70.7%) process unclear
Inappropriate
Not defined but allocation
Manes*/2000  TTlvs TS All recurrences 25/26 21/29 1-12 months ’ process, Potential
Spain RCT cancers randomized to further (96.1%) (72.4%) “recycling” of
pleural procedures patients into
intervention arms
No radiological
recurrence, however q6 weeks
Yim/1996 TTlvs TS All symptomatic patients 28/28 28/29 from 1-4.5 5 Allocation
China RCT cancers  who needed further (100%) (96.5%) months, then process unclear
procedures clearly g3 months
identified
*Study published only as an abstract form
TTI, Thoracoscopic talc insufflation, Also known as Thoracoscopic talc poudrage
TS, Talc slurry applied via a bedside chest tube
RCT, Randomized Controlled Trials
g- Every
0.00
Adjusted Risk Ratio - 1.04
’95{'250?( o7 1.?1?
0.05
[«
o
s o010
i
° (o]
©
T
S
n
0.15
0.20
e
e
2.0 1.5 -1.0 0.5 0.0 0.5 1.0 1.5 2.0

Log risk ratio

Figure 3. Filled funnel plot using the trim and fill method for succesful pleurodesis rates post talc pleurodesis: imputed studies - o,
observed studies - o, CI — confidence interval.
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A sensitivity analysis pooling data from studies reporting only clin-
ically significant recurrences was performed leaving out one study®.
This did not result in a different statistical outcome (pooled RR
1.07; 95% CI 0.92-1.25; Q statistic, 4.49; I? statistic 55.53%).

As follow-up periods varied widely, a sensitivity analysis pooling
the data from studies reporting 30 day outcomes was carried out
and did not result in a different statistical outcome.
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Risk of respiratory complications

The results of the pooled RR are shown in Figure 4. The four stud-
ies included in this analysis reported outcomes on a total of 591
patients who underwent talc pleurodesis for palliation of malignant
pleural effusion (Table 2).

There was a statistically significant higher risk of post procedural
respiratory complications in the TTI group (Incidence of respiratory

Study name Statistics for each study Risk ratio and 95% ClI
RR (95% ClI) Z-Value p-Value
Terra 2009 0.750  (0.183 , 3.068)  -0.400 0.689 -
Dressler 2005 2.218 (1.390 , 3.540) 3.340 0.001 +
Manes 2000 0.558 (0.054 , 5.797) -0.489 0.625
Yim 1996 2.071 (0.199 , 21.582) 0.609 0.543
1.91 (1245 , 2.934) 2962 0.003 <>

0.1 0.2 0.5 1 2 5 10

Higher in Bedside Talc Slurry Higher in Thoracoscopic Talc Insufflation

Figure 4. Pooled relative risks (RRs) for respiratory complications post talc pleurodesis. RR, risk ratio, Cl, confidence interval.

Table 2. Characteristics of studies included for studying risk of respiratory complications.

Incidence Incidence
Study/Year Intervention - . Respiratory inTTI inTS  Quality Quality
Country Design LA T | A complications Group Group score problems
n/N, (%) n/N, (%)
Noncalibrated talc .
: TTI- General Pneumonia, )
Terra/2009 TTlvs TS (l\/é%an dlamoeter anesthesia Pulmonary edema, 3/30 4/30 Allocation
Brazil RCT =25um, 10% of o " oeal Subcutaneous (10%)  (133%) 2 process
the particles had a e unclear
di anesthesia emphysema
iameter < 10 pym)
Empyema, BP fistula, :
Dresler/2005  TTIvsTS . . 11 Genera Atelectasis, 53223 2119% Alocation
USA RCT e NA Pneumonia, (23.7%)  (10.7%) P
Respiratory failure, PE U EET
% y ,
Inappropriate
allocation
TTI- Local process,
Manes*/2000  TTlvs TS N/A anesthesia Empyema, 1/29 2/29 1 Potential
Spain RCT TS- Local Bronchospasm (3.4%) (6.8%) “recycling” of
anesthesia patients into
intervention
arms
Purified talc TTI-General Acute respiratory Allocation
Yim/1996 TTIvs TS from the U.K, no  anesthesia  failure, Reexpansion 2/28(7.1%) 1/29 5 (0CesS
China RCT information on TS-Local pulmonary edema, e (8.4%) pn leer
calibration anesthesia Persistent air leak unciea

*Study published only as an abstract form

TTI, Thoracoscopic talc insufflation, also known as Thoracoscopic talc poudrage

TS, Talc slurry via a bedside chest tube
RCT, Randomized Controlled Trials
N/A, Not available

U.K, United Kingdom

1V, Intravenous

BP fistula, Bronchopleural fistula

PE, Pulmonary Embolism
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complications/Pts who underwent pleurodesis, n/N = 59/307 pts)
compared to the TS group (Incidence of respiratory complications/
Pts who underwent pleurodesis, n/N = 28/284 pts, pooled RR 1.91,
95% Cl= 1.24-2.93, Q statistic 3.15, I? statistic 4.79%). There was
no evidence of publication bias (P-value = 1.0 for the Begg’s test,
P-value= 0.24 for the Egger’s regression intercept). After using the
trim and fill methodology (Figure 5), these results did not change
(RR- 1.99, 95% CI = 1.30-3.04, Q statistic, 4.32).

A sensitivity analysis pooling data from studies with > 2 score on the
Modified Jadad scale was performed leaving out one study with a
score of 1. This did not result in a different statistical outcome
(pooled RR 1.99, 95% CI= 1.29-3.08, Q statistic 2.05, I? statistic 2.49).
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Risk of non-respiratory complications

The results of the pooled RR are shown in Figure 6. The four stud-
ies included in this analysis reported outcomes on a total of 591
patients who underwent talc pleurodesis for palliation of malignant
pleural effusion (Table 3).

There was no statistically significant difference in the incidence of
non-respiratory complications between the TTI group (Incidence
of non-respiratory complications/Pts who underwent pleurodesis,
n/N = 110/307 pts) and the TS group (Incidence of non-respiratory
complications/Pts who underwent pleurodesis, n/N = 116/284 pts,
pooled RR 0.88, 95% CI = 0.72-1.07, Q statistic 4.61, I? statistic
34.96%). There was no evidence of publication bias (P-value = 1.0

0.0
Adjusted Risk Ratio - 1.99 [e]
59, C| ( 1.24-2.93)

0.5
= o
o
E
w
T 1.0
©
°
c
8
@ o o o

1.5

2.0

B e ——
2.0 1.5 1.0 0.5 0.0 0.5 1.0 15 2.0

Log risk ratio

Figure 5. Filled funnel plot using the trim and fill method for risk of respiratory complications: imputed studies - o, observed

studies - o, CI — confidence interval.

Study name Statistics for each study Risk ratio and 95% CI

RR (95% ClI) Z-Value  p-Value
Terra 2009 0.800  (0.238 , 2.692) -0.360  0.719 T —
Dressler2005  0.936  (0.760 , 1.152) -0.627  0.531
Manes 2000 0.394 (0183 , 0.846) -2.387  0.017 T —
Yim 1996 1.036  (0.068 , 15.765) 0.025 0.980

0.880  (0.722 , 1.072) -1.268  0.205

0.1 0.2 0.5 1 2 5 10

Higher in Bedside Talc Slurry

Higher in Thoracoscopic Talc Insufflation

Figure 6. Pooled relative risks (RRs) for non-respiratory complications post talc pleurodesis. RR, risk ratio, Cl, confidence interval.
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for the Begg’s test, P-value = 0.48 for the Egger’s regression
intercept). After using the trim and fill methodology (Figure 7),
these results did not change (RR- 0.93, 95% CI = 0.76-1.12,
Q statistic, 9.8).
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A sensitivity analysis pooling data from studies with =2 score on the
Modified Jadad scale was performed leaving out one study with a
score of 1. This did not result in a different statistical outcome
(pooled RR 0.93, 95% ClI=0.76-1.14, Q statistic 0.06, I? statistic 0.0).

Table 3. Characteristics of studies included for studying risk of non-respiratory complications.

. . n Incidence in Incidence .
Study/Year Intervention Immediate non respiratory . Quality .
f P TTlI Group inTS Group Quality problems
Country Design complications niN, (%) niN, (%) score
Terra/2009 TTlvs TS Fever, Wound infection, prolonged 4/30 5/30 )
Brazi RCT drainage (13.3%) (16.6%) 2 Allocation process unclear
Fever, Wound infection, RBC
DresLIJeSr/AZOOS TT:q\gTTS transfusion, Dysrhythmia, MI, DVT, (33/%20/3) &?1190/6) 2 Allocation process unclear
Immediate post procedural death o e
N Inappropriate allocation
Mansesa/iﬁooo TTII:{ESTTS Fever, Chest pain (2/320/6) (5187/§S) 1 process, Potential “recycling” of
P ° R patients into intervention arms
Yim/1996 TTlvs TS Tumor recurrence at wound site, 1/28 1/29 8
China RCT Wound infection (3.5%) (3.4%) 2 Allocation process unclear
*Study published only as an abstract form
TTI, Thoracoscopic talc insufflation, Also known as Thoracoscopic talc poudrage
TS, Talc slurry applied via a bedside chest tube
RCT, Randomized Controlled Trials
RBC-Red Blood Cell
MI-Myocardial Infarction
DVT- Deep Venous Thrombosis
0.0
Adjusted Risk ratio- 0.93
~95% CI ( 0.76-1.14)
0.5 o e
o
]
; 1.0
©
T
c
©
»
o
1.5
2.0
e
e
2.0 1.5 -1.0 0.5 0.0 0.5 1.0 1.5 2.0

Log risk ratio

Figure 7. Filled funnel plot using the trim and fill method for risk of non-respiratory complications: imputed studies - o, observed

studies - o, CI — confidence interval.
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Discussion

Many experts believe that serial thoracentesis is not an ideal choice
for treating the recurrent malignant pleural effusion'®".

Talc pleurodesis was first performed in 1935%” and is still commonly
employed in the treatment of malignant pleural effusions. Although
studies have shown talc to be the best chemical agent in terms of
pleurodesis success and risk of recurrence’’””, the best method of
applying talc remains controversial. Our meta-analysis demon-
strates that both talc poudrage (TTI) and talc slurry (TS) offer similar
rates of efficacy. There was no difference in the rates of success-
ful pleurodesis (i.e., lack of need for further pleural procedures or
symptoms). TTI did have a greater risk of respiratory complications.
There was, however, no difference in the rate of non-respiratory
complications such as fever and need for blood transfusions.

Our results are in contrast to those of previous meta-analyses’,
including the recently withdrawn Cochrane analysis which sug-
gested improved success rates of talc pleurodesis utilizing TTIL. The
conclusion of these analyses was that thoracoscopic pleurodesis
with talc was the optimal method for pleurodesis in patients with
malignant pleural effusions. However, several newer prospective
studies have been published since®’ and have been incorporated
into the present analysis.

Arguments in favor of TTI include the observation that there is
more complete lung expansion after the procedure'®. This is cer-
tainly understandable given that take-down of adhesions is typically
performed during the procedure itself as opposed to TS. Interest-
ingly, Terra et al. using CT scanning post-TTI and TS to assess
degree of post procedure lung expansion did not find a correlation
between clinical outcomes and initial degree of lung expansion’.
These authors postulated that factors other than the degree of vis-
ceral and parietal pleura apposition were important in determining
the success of pleurodesis. Likewise, there are no data to substanti-
ate an existing notion that TTI would result in a superior dispersion
of talc in the pleural space. Mager et al. used 99m Tc-labeled talc
to show that rotation protocols did not affect the overall dispersion
of talc suspensions after TS*. The degree of dispersion also did not
affect pleurodesis success™.

In comparing TTI and TS, several difficulties arise. Pleurodesis
success rates vary in the literature, due to the inconsistent definition
of pleurodesis success and failure used in different studies. Failure
or recurrence has been defined radiologically in some studies® but it
has been argued that patient centered outcomes such as new symp-
toms and need for further pleural procedures are more pertinent
outcomes’. In our meta-analysis, we determined success a priori
as the lack of need for further pleural procedures and disregarded
asymptomatic radiological recurrences where possible.

The technique of both TS and TTI vary significantly between cent-
ers and this is evident in the included studies. TS varied in regard to
length of chest tube clamping, rotating or not-rotating the patient,
size of chest tube, and timing of chest tube removal. With regard to
TTI, in three of the four studies TTI was performed under general
anesthesia and the ability to tolerate general anesthesia was in fact
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an entry criteria. Overall, 88% of patients in our analysis underwent
general anesthesia for TTL. One could argue that the increased res-
piratory complications observed with TTI may be related to gen-
eral anesthesia and single lung ventilation. Despite the concerns of
ARDS with the use of ungraded talc, the studies included in our
meta-analysis did not report specific cases of ARDS. Non-specific
respiratory failure was, however, reported in patients in the study by
Dresler® and Yim et al. reported a case of acute respiratory failure
in the TS group'®.

With the increasing numbers of interventional pulmonologists per-
forming pleuroscopy (medical thoracoscopy)’* under local and/or
moderate sedation, the question of which procedure is the most
optimal for talc pleurodesis is increasingly relevant. Whether talc
poudrage performed during pleuroscopy with local or moderate
sedation and dual lung ventilation is equivalent to surgical thora-
coscopy (VATS) in terms of pleurodesis success and complications
is unknown. Further studies are needed to compare talc poudrage
performed with pleuroscopy versus TS.

One may wonder whether the question of TTI versus TS is still rel-
evant in the era of indwelling pleural catheters (IPCs). Certainly, in
the patient with trapped lung, both TS and TTI would likely be inef-
fective and indeed all of the studies in this meta-analysis excluded
patients with possible trapped lung physiology. In the patient with
malignant effusion without trapped lung, however, clear superiority
of IPCs has not been demonstrated”’. In fact, talc pleurodesis may be
more economical compared to IPC in patients with good perform-
ance status and projected life expectancy of >6 weeks”*. The issue
of cost is especially relevant in the era of health care reform and
accountable care organizations. With the advent of newer molecular/
hormonal therapies especially in breast cancer, malignant pleural
effusion is increasingly recognized as a non-terminal event”’. Per-
haps most importantly, patient preference is paramount™ and no
study has clearly demonstrated the superiority of IPCs compared
to talc pleurodesis.

Our study has several limitations. The results of meta-analyses are
dependent on the quality of the studies included. Of note, one of the
included studies (Manes et al., 2000) has several potential quality
concerns as reflected by a modified Jadad score of 1. These include
existing only in an abstract form, inappropriate randomization allo-
cation and possible recycling of patients into treatment arms. We
included this study due to its unique conclusion (TTI is superior
to TS in terms of efficacy) and a large treatment effect. Reassur-
ingly, sensitivity analysis performed by leaving this study out did
not change the final estimates of all the studied outcomes. The
inclusion of only randomized controlled trials was necessary due
to significant bias inherent in non-randomized prospective studies.
Despite the lack of heterogeneity between studies, the individual
studies varied substantially (technique of talc pleurodesis, vary-
ing definitions of recurrence and follow-up schedule). Sensitivity
analyses performed leaving out one study at a time did not impact
the results, suggesting robust data. Publication bias is an inherent
limitation of meta-analyses. It is reassuring to see that accounting
for it did not result in a statistically significant departure from the
original point estimates.
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In conclusion, our meta-analysis demonstrates that there is no dif-
ference in success rates of pleurodesis based on patient centered
outcomes between talc poudrage and talc slurry. Respiratory com-
plications are more common with talc poudrage via thoracoscopy.
Further studies are needed, however, to look at the role of talc pleu-
rodesis via pleuroscopy. The decision of which procedure to per-
form needs to take into account also the patient preferences.
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Structured sources; study eligibility criteria, participants, and interventions; study appraisal and
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summary synthesis methods; results; limitations; conclusions and implications of key findings;
systematic review registration number.
INTRODUCTION
Rationale 3 | Describe the rationale for the review in the context of what is already known. Page 3
- Provide an explicit statement of questions being addressed with reference to
Objectives 4 participants, interventions, comparisons, outcomes, and study design (PICOS). Page 3
METHODS
Protocol and Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address),
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registration and, if available, provide registration information including registration number.
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rationale.
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Search 8 used, such that it could be repeated. Appendix 2
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10 . . o ) f Page 3
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studies publication bias, selective reporting within studies).
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Additional analyses | 16 regression), if done, indicating which were pre-specified. Pages 4-7
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. Give numbers of studies screened, assessed for eligibility, and included in the review, . _
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Appendix 1

Search strategy for MEDLINE using PubMed

1.

O 2 N N A WD

—_ = = e
A W NN = O

Search “talc poudrage” [MeSH OR tw] — 162 results

Search “chemical pleurodesis” [MeSH OR tw] — 266 results
Search “pleurodesis” [MeSH OR tw] — 2154 results

Search “thoracoscopic pleurodesis” [MeSH OR tw] — 52
Search “thoracoscopic talc pleurodesis” [MeSH OR tw] — 42
Search “thoracoscopic poudrage” [all terms] — 87

Search “thoracoscopic talc poudrage” [MeSH OR tw] — 49
Search “talc insufflation” [MeSH OR tw] — 57

Search “thoracoscopic talc insufflation” [MeSH OR tw] — 19

. Search “pleuroscopy”” and “talc pleurodesis” [All Fields] — 329
. Search “pleuroscopy” and “talc insufflation” [All Fields] — 69
. Search “pleuroscopy” and “talc poudrage” [All Fields] — 119

. Search “talc slurry” [MeSH OR tw] — 95

. Search ] OR2OR3 OR4OR50OR60OR70R80OR9 100R

11 OR 12 OR 13 — 2206 results

15.

16.
17.

18.

Search “malignant pleural effusion” [MeSH OR tw] — 3426
results

Search “malignant pleuritis” [MeSH OR tw] — 29

Search 14 and 15 — 580 results. Subsequently, the following
filters were applied [Clinical trials including Phase I-I1V, Con-
trolled Clinical Trials, Randomized Controlled Trials, Reviews,
Systematic Reviews, Meta-Analyses, observational studies,
abstract availability, publication dates from 01/01/1989 to
12/31/2014, adult human studies, English-language publica-
tions] — 71 results.

Search 14 and 16. Filters applied [Clinical trials including
Phase I-1V, Controlled Clinical Trials, Meta-Analyses, obser-
vational studies, randomized controlled trials, systematic
reviews, review articles, abstract availability, publication dates
from 01/01/1989 to 10/1/2014, adult human studies, English-
language publications] — O results.

Terms such as thoracoscopic poudrage, chest tube talc slurry,
thoracostomy talc slurry, chest tube talc pleurodesis, talc
slurry sclerosis did not reveal any results in the [MeSH OR tw]
category.
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Open Peer Review

Current Referee Status: ﬂ r_l r_l

Referee Report 27 March 2015

doi:10.5256/f1000research.6583.r6534

Fabien Maldonado
Division of Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, MN, USA

This is a very well-written and conducted systematic review and metaanalysis.

| would have liked to get a sense of the level of agreement between the two reviewers for study inclusion,
though | suspect the search was relatively straightforward.

It would be worthwhile pointing out in the discussion that the Dresler paper weighs heavily in the results,
particularly with respect to respiratory complications, inherent in surgical procedures and perhaps, in
some instances, unrelated to the talc pleurodesis itself. The methodological flaws of this study (exclusion
of a substantial number of patients after randomization limiting the benefits of randomization) should have
been specifically highlighted in my opinion.

Nonetheless, this is an important meta-analysis that should be indexed.

| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

Competing Interests: No competing interests were disclosed.

Referee Report 31 December 2014

doi:10.5256/f1000research.5917.r7143

4

Pyng Lee
Division of Respiratory and Critical Care, National University Hospital, Singapore, Singapore

Malignant pleural effusion is also one of the leading causes of exudative effusion; studies have
demonstrated that 42 to 77% of exudative effusions are secondary to malignancy (Marel et al.,1993;
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Valdés et al.,1996)
Need statistician review.

| have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard.

Competing Interests: No competing interests were disclosed.

Referee Report 31 October 2014

doi:10.5256/f1000research.5917.r6535

2]

Gary Lee
Pleural Medicine Unit, The Lung Institute of Western Australia, Nedlands, WA, Australia

Overview:

The topic is important and clinically relevant. Talc pleurodesis is commonly practiced. The debate on the
superiority of thoracoscopic poudrage (TTI) versus talc slurry (TS) has been ongoing for decades. A
meta-analysis incorporating the most recent data is useful.

The methodology appears sound. The four selected articles are well described and acknowledged in
most review articles as the only randomized studies directly addressing this topic.

The interpretation of the data is fair and balanced. The endpoints chosen are clinically relevant and
important. Most other reviews or book chapters on the issue have only focused on the success/failure
rate of the pleurodesis. The authors rightly highlighted the increased complication rates of TTI. The
figures and graphs are clear and easy to understand.

The discussion is based on the analyses and the postulations for the observed results are sound and
reasonable.

Overall this is an excellent paper and | would support its indexing.

There are several few points that the authors may wish to consider. | believe that this article may be
improved if the authors can address the following:
1. The study by Manes et al. (2000)

The authors quite rightly included not only peer reviewed papers but also all published abstracts.
This approach is according to standard meta-analysis practice, in order to avoid publication bias
such that ‘negative’ studies (often not published in full) are not excluded. However, including data
from published abstracts preclude scrutiny of the detailed methods, analyses and thus raises
questions on the quality of the results. The situation in the meta-analysis of TTI vs TS highlights the
pros vs cons of including data that were not peer reviewed.

Three of the four selected studies were published in respected journals and were subjected to
peer-reviewing processes. The study by Manes however was published only as an abstract 14
years ago, and to date had not been published as a full paper. This by itself raises great concerns.
The results of this particular study deviated significantly from all the other three. The authors have
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identified clear methodological concerns (especially ‘recycling’ of patients into randomization after
failing pleurodesis). Unless the authors have obtained details from the primary research group, it is
doubtful that a short abstract could provide adequate details for proper critique of the methods and
results. Including this study without qualifying its many limitations may distort the interpretation of
the readers.

| suggest that the authors should:

1. Highlight the point that the Manes study was never published in full in the text/legends;
2. Perform and show a separate analysis excluding the Manes study;
3. Discuss the rationale of including/excluding this single study in the Discussion section.

| believe the above measures are justified as the Manes study was not a ‘negative’ study
and would never have been biased against if ever submitted for full publication.

2. An alternate way of presenting the data

Although it would not change the actual conclusion or the raw data, presenting the results as
‘success’ rather than ‘failure’ rates would quite significantly change the ‘visual effects’ of the
graphs. Take for example the Dresler study. The RR for failure is 0.74 but if expressed as ratio of
success rates it would become 1.11, the Yim study 1.04 and the Terres study 0.96. This probably
presents a more useful interpretation for clinicians and patients — that the magnitude of superiority
of TTlin any of the studies is at best 1.11 times over TS (excluding Manes et al.).

3. Discussion

It would be useful to include that there are no scientific grounds why insufflation should be more
advantageous than slurry. Talc does not work as a glue (otherwise we would have had major
problems when talc was still included in baby nappy powders). Even distribution of talc over the
pleural surface is not therefore critical. Radio-active isotope studies have shown that talc, even
when applied as a slurry, can distribute around the pleural cavity via respiratory motions.

I have read this submission. | believe that | have an appropriate level of expertise to confirm that
it is of an acceptable scientific standard, however | have significant reservations, as outlined
above.

Competing Interests: No competing interests were disclosed.

Reader Comment 17 Feb 2015
Srinivas Mummadi, Tuality Community Hospital/Oregon Health and Science University , USA

Thank you very much your comments and a detailed critique of our manuscript.
1. Response to “The study by Manes et al. (2000)”
We agree with your assessment of the pros and cons of including the study by Manes et al.

(2000) published only as an abstract. As our inclusion criteria were defined a priori, we
included the study in our analysis.
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We agree with your comments that it suffers from potential quality concerns. In addition to
our stated concerns regarding the inappropriate allocation of randomization, we have made
efforts to highlight additional quality concerns outlined below.

Footnotes to the tabular data have been added, highlighting the existing form of publication
as an abstract. We also discussed in detail the lack of change in point estimates for all the
predefined outcomes after removing the study as a part of the sensitivity analysis.

Due to its unique conclusion (TTl is superior to TS in terms of pleurodesis success rates)
and a relatively large treatment effect, we believe that the inclusion of this study with the
clear mentioning of its inherent limitations gives us a unique opportunity to present both
sides of the talc poudrage versus talc slurry debate in a systematic review.

Inclusion of this study in the analysis allows meta-analysis to play the role of an adjudicator.

As mentioned earlier, removal of this study in the sensitivity analysis did not influence the
results.

For the sake of clarity, we would like to report the results for all the studied outcomes after
removing the above mentioned study in this reply.

1) Pooled relative risks (RRs) of success rates post talc pleurodesis (TTI vs TS)

Point estimate (RR) = 1.04, 95% CI (0.97-1.1), P-value — 0.24, Q statistic -1.28

2) Pooled relative risks (RRs) for respiratory complications post talc pleurodesis (TTl vs TS)
Point estimate (RR) = 1.99, 95% CI (1.29-3.08), P-value — 0.002, Q statistic -2.05

3) Pooled relative risks (RRs) for non-respiratory complications post talc pleurodesis (TTI vs
TS)

Point estimate (RR) = 0.93, 95% CI (0.76-1.14), P-value — 0.5, Q statistic - 0.06
2. An alternate way of presenting the data

We agree with your suggestion that the clarity of the take-home message would be
improved by presenting the data as rates of success rather than rates of failure. We have
therefore renamed the outcome as “successful pleurodesis” [defined as no need for further
pleural procedures despite asymptomatic radiological recurrence in a few

cases]. Measuring patient centered outcomes was the predefined objective of the study,
therefore asymptomatic radiological recurrences where clearly defined were counted
towards success (3 patients)

Relevant changes have been made in the body of the manuscript, figures, and tables.
Reassuringly, measuring the outcome as either relative rates of success or relative risks of
recurrence did not influence the existing conclusion.
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3. Discussion

We agree that there are no quality data to substantiate the “intuition” that thoracoscopic talc
insufflation is superior to talc slurry in terms of talc dispersion in the pleural space. We would
like to draw your attention to our mentioning of these points in the existing discussion
section (Mager et al.). We have fine-tuned the write up to buttress the above point to
increase the visibility to the reader.
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