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1. Committee composition
The guidelines panel included specialists from multiple disciplines with expertise in the
management of MPE and experts in guideline development methodology. Two patients with
MPE and their primary caregivers provided insight about important, patient-centered outcomes
and reviewed the manuscript.
2. Conflict of Interest management and sponsorship
Committee members disclosed all potential conflicts of interest. Individuals with manageable
conflicts took part in discussions of the evidence but did not participate in formulating or grading
recommendations.
ATS staff provided logistical support and funding. However, the topics discussed and the final
recommendations were not influenced by the views and interests of ATS, other participating
societies, or Doctor Evidence.
3. Formulating clinical questions
The committee used expert opinion to identify seven specific questions of importance to patients
with known or suspected MPE, their caregivers, and clinicians who treat patients with
MPE. Suspected MPE was defined as a pleural effusion in a patient with known malignancy,
where other causes (i.e. infection or congestive heart failure) have been excluded. A list of
outcomes of interest for each of the clinical questions was created. Outcomes were then rated as
“critical”, “important”, or “less important.” As suggested by the GRADE method, only outcomes
that were considered ‘critical’ or ‘important’ were considered. Questions were formulated using
the Patient/Intervention/Comparator/Outcome (PICO) format.
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4. Literature search
Literature searches were conducted using the standard methodology provided by the Cochrane
Handbook for Systematic Reviews and recommended by the ATS. We searched for studies
published from January 1, 1974 through December 31, 2017 within Medline, EMBASE, and the
Cochrane Database of Systematic Reviews using the search strategies described in this
supplement (Tables E1-E7). For each PICO question, two panel members (PICO leads)
conducted a title and abstract review. Full texts of potentially relevant studies were reviewed by
PICO leads to determine eligibility. Using a standardized data collection instrument, we
abstracted relevant data on study characteristics, types of participants, interventions and
outcomes of interest. Literature search and data abstraction for PICO4 was performed by
evidence-based medicine experts at Doctor Evidence (Santa Monica, California, USA), a vendor
that specializes in evidence based medicine analytics, employing the same methodology and
framework as used for the other PICO questions. Full details of their methodology can be found
in the accompanying meta-analysis for PICO4.
5. Evidence review and development of clinical recommendations
We used GRADEpro Guideline Development Tool online software (McMaster University,
Hamilton, ON, Canada) to develop evidence profiles for each PICO question (7, 9, 10). The
evidence profiles summarized the quality of evidence and results for each outcome of
importance, with the exception of select binary outcomes (mortality, need for further pleural
interventions, cellulitis, empyema) from PICO 4. To summarize these select results from
multiple studies, we reported a risk-of-bias assessment and performed meta-analysis using
random effects models within Review Manager software (RevMan), version 5.3 (Copenhagen:
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The Nordic Cochrane Centre, The Cochrane Collaboration, 2014). We pooled results for RCTs
and observational studies separately and favored evidence from RCTs when making
recommendations. We applied evidence from observational studies only when data from RCTs
were not available or inconclusive. More detailed methods for the meta-analysis for PICO4 have
been provided elsewhere (Iyer et al, Submitted to Annals ATS, 2018).
The overall quality of evidence for each outcome was defined as the degree of confidence that an
estimate of the effect is correct. The evidence quality therefore depends on overall risk of bias,
precision, consistency, directness of the evidence, risk of publication bias, presence of doseeffect, magnitude of effect and the effect of plausible residual confounding. The quality of
evidence was categorized as high, moderate, low or very low (table E1).
Recommendations were described as ‘strong’ or ‘conditional’ (also referred to as ‘weak’) and the
categorization was based on the evidence to decision framework, which includes the following
items: priority of the clinical problem, magnitude of the desirable effects, magnitude of the
undesirable effects, overall certainty of the evidence (quality of evidence), variability in patient
values, the balance of desirable and undesirable effects of the intervention, acceptability of the
intervention and feasibility of implementing the recommendation (11). Recommendations were
decided by consensus and none of the PICO questions required voting. The implication of the
strength of recommendations for different stakeholders is provided in table E2.
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6. Quality of Evidence
Table 1. Quality of Evidence (Confidence in estimates) Grades (8)
Grade

Definition

High

We are very confident that the true effect lies close to that of the
estimate of the effect.

Moderate

We are moderately confident in the effect estimate: The true effect is
likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different

Low

Our confidence in the effect estimate is limited: The true effect may
be substantially different from the estimate of the effect.

Very Low

We have very little confidence in the effect estimate: The true effect
is likely to be substantially different from the estimate of effect
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7. Implication of Recommendations
Table 2. Implication of the strength of recommendation for different users of the guideline

Strong recommendation

Weak or Conditional
recommendation

Patients

Most patients in this situation
would want the
recommended intervention.

The majority of individuals in
this situation would want the
suggested intervention, but
many would not.

Clinicians

Most patients should receive
the recommended course of
action.

Different choices will be
appropriate for different
patients, and that the clinician
must help each patient arrive
at a management decision
consistent with her or his
values and preferences.

Policy makers

The recommendation can be
adapted as policy in most
situations including for the
use as performance
indicators.

Policies are also more likely
to vary between
regions/health systems.
Performance indicators would
have to focus on the fact that
adequate deliberation about
the management options has
taken place.

Adapted from the GRADE Handbook (8)
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8. Search Strategy Tables
Table E3a: Pre-specified search strategy and study selection criteria for (PICO 1) the use of
ultrasound to guide pleural interventions for the management of malignant pleural effusions.
Medine (PubMed) search strategy to identify evidence:
Step

Concept

1

Malignant
Pleural
Effusions

2

Pleural
Intervention

3
4

Ultrasound

Search Term
("Pleural Effusion, Malignant"[Mesh] OR
"Chylothorax"[Mesh] OR "Chylothorax" OR
(("Neoplasms"[Mesh] OR "neoplasm" OR "neoplasms"
OR "cancer" OR "cancers" OR "tumor" OR "tumors"
OR "tumour" OR "tumours" OR "Malignant" OR
"Malignancy" OR "Malignancies") AND ("pleural
effusion" OR "pleura effusion" OR "pleura effusions"
OR "pleural effusions"))
(Thoracostomy[Mesh] OR Thoracoscopy[Mesh] OR
Thoracentesis[Mesh] OR "thoracostomy" OR
"thoracostomies" OR "thoracoscopy" OR
"thoracoscopies" OR "pleural endoscopy" OR "pleural
endoscopies" OR "pleuroscopy" OR "pleuroscopies"
OR "thorascopic surgery" OR "video assisted thoracic
surgery" OR "VATS" OR "thoracentesis" OR
"thoracenteses" OR "thoracocentesis" OR
"thoracocenteses" OR "pleural aspiration" OR "pleural
aspirations" OR "pleurocentesis" OR "pleurocenteses"
OR "chest aspiration" OR "chest aspirations" OR
"intercostal drain" OR "Chest drainage" OR "chest
drain")
("Ultrasonography"[Mesh] OR "ultrasonograph" OR
"ultrasonographs" OR "ultrasonography" OR
"ultrasonographies" OR "ultrasound" OR
"ultrasounds" OR "Echotomography" OR "ultrasonic
imaging")
#1 AND #2 AND #3

Result

16,264

37,866

1,338,193
720

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register of
Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
Study selection criteria Studies were selected if they (a) enrolled patients with known or suspected
malignant pleural effusion, (b) compared patients who underwent ultrasound examination before
pleural intervention to those who did not, and (c) measured patient-important outcomes. We initially
sought published systematic reviews that included trials that met these selection criteria, with the plan
to search step-wise for randomized trials and then observational studies if no suitable systematic
reviews were identified. If such systematic reviews were identified, we planned to combine the
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systematic review with relevant studies published after the systematic review. Studies identified in this
fashion were to be supplemented with unsystematic observations from the committee members.
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Table E3b: Pre-specified search strategy and study selection criteria for (PICO 2) the decision
to drain a malignant pleural effusion in an asymptomatic patient.
Medine (PubMed) search strategy to identify evidence:
Step

Concept

1

Malignant
Pleural
Effusions

2

Pleural
Intervention

3
4

Asymptomatic

Search Term
("Pleural Effusion, Malignant"[Mesh] OR
"Chylothorax"[Mesh] OR "Chylothorax" OR
(("Neoplasms"[Mesh] OR "neoplasm" OR "neoplasms"
OR "cancer" OR "cancers" OR "tumor" OR "tumors"
OR "tumour" OR "tumours" OR "Malignant" OR
"Malignancy" OR "Malignancies") AND ("pleural
effusion" OR "pleura effusion" OR "pleura effusions"
OR "pleural effusions"))
(Thoracostomy[Mesh] OR Thoracoscopy[Mesh] OR
Thoracentesis[Mesh] OR "thoracostomy" OR
"thoracostomies" OR "thoracoscopy" OR
"thoracoscopies" OR "pleural endoscopy" OR "pleural
endoscopies" OR "pleuroscopy" OR "pleuroscopies"
OR "thorascopic surgery" OR "video assisted thoracic
surgery" OR "VATS" OR "thoracentesis" OR
"thoracenteses" OR "thoracocentesis" OR
"thoracocenteses" OR "pleural aspiration" OR "pleural
aspirations" OR "pleurocentesis" OR "pleurocenteses"
OR "chest aspiration" OR "chest aspirations" OR
"intercostal drain" OR "Chest drainage" OR "chest
drain")
("Asymptomatic Diseases"[Mesh] OR "Asymptomatic"
OR "presymptomatic" OR "pre-symptomatic" OR
"symptomless")
#1 AND #2 AND #3

Result

16,264

37,866
139,991
79

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register
of Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
Study selection criteria Studies were selected if they (a) enrolled asymptomatic patients with known or
suspected malignant pleural effusion, (b) compared patients who underwent therapeutic drainage to
those who did not, and (c) measured patient-important outcomes. We initially sought published
systematic reviews that included trials that met these selection criteria, with the plan to search stepwise for randomized trials and then observational studies if no suitable systematic reviews were
identified. If such systematic reviews were identified, we planned to combine the systematic review
with relevant studies published after the systematic review. Studies identified in this fashion were to be
supplemented with unsystematic observations from the committee members.
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Table E3c: Pre-specified search strategy and study selection criteria for (PICO 3) the use of
pleural manometry and large-volume thoracentesis in the management of malignant pleural
effusions.
Medine (PubMed) search strategy to identify evidence:
Step

Concept

1

Malignant
Pleural
Effusions

2

Manometry

3
4

large volume
thoracentesis

Search Term
Result
("Pleural Effusion, Malignant"[Mesh] OR
"Chylothorax"[Mesh] OR "Chylothorax" OR
(("Neoplasms"[Mesh] OR "neoplasm" OR "neoplasms"
OR "cancer" OR "cancers" OR "tumor" OR "tumors"
OR "tumour" OR "tumours" OR "Malignant" OR
"Malignancy" OR "Malignancies") AND ("pleural
effusion" OR "pleura effusion" OR "pleura effusions"
OR "pleural effusions"))
16,264
(Manometry[Mesh] OR "Manometry" OR
"Manometries" OR "Tonometry" OR "tonometries" OR
"manometer" OR "manometers")
35,430
((("high volume") OR "large volume"))
AND
("Paracentesis"[Mesh] OR Thoracostomy[Mesh] OR
Thoracoscopy[Mesh] OR Thoracentesis[Mesh] OR
Chest Tubes[Mesh] OR Catheterization,
Peripheral[Mesh] OR Drainage[Mesh] OR Talc[Mesh]
OR "thoracostomy" OR "thoracostomies" OR
"thoracoscopy" OR "thoracoscopies" OR "pleural
endoscopy" OR "pleural endoscopies" OR
"pleuroscopy" OR "pleuroscopies" OR "thorascopic
surgery" OR "video assisted thoracic surgery" OR
"VATS" OR "thoracentesis" OR "thoracenteses" OR
"thoracocentesis" OR "thoracocenteses" OR "pleural
aspiration" OR "pleural aspirations" OR
"pleurocentesis" OR "pleurocenteses" OR "chest
aspiration" OR "chest aspirations" OR "pleurx" OR
"chest tube" OR "chest tubes" OR "drainage" OR "talc"
OR "talcum" OR "poudrage" OR "slurry" OR
"paracentesis" OR "paracenteses" OR
(("catheterization" OR "catheters" OR "catheter" OR
Catheterization[Mesh] OR Catheters,
Indwelling[Mesh]) AND ("pigtail" OR "pleura" OR
"pleural") OR "Pleurodesis"[Mesh]) OR "pleurodesis")) 851
#1 OR (#2 AND #3)
41

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register
of Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
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Study selection criteria Studies were selected if they (a) enrolled patients with known or suspected
malignant pleural effusion, (b) compared patients who underwent ultrasound examination before
pleural intervention to those who did not, and (c) measured patient-important outcomes. We initially
sought published systematic reviews that included trials that met these selection criteria, with the plan
to search step-wise for randomized trials and then observational studies if no suitable systematic
reviews were identified. If such systematic reviews were identified, we planned to combine the
systematic review with relevant studies published after the systematic review. Studies identified in this
fashion were to be supplemented with unsystematic observations from the committee members.
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Table E3d: Pre-specified search strategy and study selection criteria for (PICO 4) the use of
indwelling pleural catheter versus chemical pleurodesis for the first-line management of
malignant pleural effusions.
Medine (PubMed) search strategy to identify evidence:
Step
1

Concept
Malignant Pleural
Effusions

2

Pleural catheter

3

Pleural drain

4

Pigtail catheter

6

Indwelling Pleural
catheter
Malignant Pleural
Effusion Catheter

7

Pleural drainage

8
9

Small bore catheter

5

Search Term
"Pleural Effusion, Malignant/therapy"[Mesh]
(pleural catheter [tiab] OR pleural catheter [ot] OR pleural
catheters [tiab] OR pleural catheters [ot])
Pleurx [tiab] OR pleurx [ot] OR "Pleural port" [tiab] OR
"pleural ports" [tiab] OR "pleural port" [ot] OR "pleural
ports" [ot] OR "indwelling tunneled catheter" [tiab] OR
"indwelling tunneled catheters" [tiab] OR "indwelling
tunneled catheter" [ot] OR "indwelling tunneled
catheters" [ot] OR Pleural drain [tiab] OR pleural drains
[tiab] OR Pleural drain [ot] OR pleural drains [ot]
((pigtail catheter [tiab] OR pigtail catheters [tiab] OR
pig-tail catheter [tiab] OR pig-tail catheters [tiab] OR
pigtail catheter [ot] OR pigtail catheters [ot] OR pig-tail
catheter [ot] OR pig-tail catheters [ot]) AND (pleura [tiab]
OR pleural [tiab] OR pleura [ot] OR pleural [ot] OR
effusion [tiab] OR effusions [tiab] OR effusion [ot] OR
effusions [ot] OR chylothorax [tiab] OR chylothorax [ot]))
("Catheters, Indwelling"[Mesh] AND (pleura [tiab] OR
pleural [tiab] OR pleura [ot] OR pleural [ot] OR effusion
[tiab] OR effusions [tiab] OR effusion [ot] OR effusions [ot]
OR chylothorax [tiab] OR chylothorax [ot]))
(Catheters, Indwelling [Mesh]) AND (Pleural Effusion,
Malignant [Mesh])
("Drainage/instrumentation"[Mesh] AND (pleura [tiab] OR
pleural [tiab] OR pleura [ot] OR pleural [ot] OR effusion
[tiab] OR effusions [tiab] OR effusion [ot] OR effusions [ot]
OR chylothorax [tiab] OR chylothorax [ot]))
(small-bore catheter* [tiab] AND (pleura [tiab] OR pleural
[tiab] OR pleura [ot] OR pleural [ot] OR effusion [tiab] OR
effusions [tiab] OR effusion [ot] OR effusions [ot] OR
chylothorax [tiab] OR chylothorax [ot]))
#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8

Result
1,230
293

155

97

333
130

470

40
2008

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register
of Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
Study selection criteria Studies were selected if they (a) enrolled patients with known or suspected
malignant pleural effusion without non-expandable lung or prior intervention, (b) compared patients
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who underwent indwelling pleural catheter placement versus chemical pleurodesis, and (c) measured
patient-important outcomes. We initially sought published systematic reviews that included trials that
met these selection criteria, with the plan to search step-wise for randomized trials and then
observational studies if no suitable systematic reviews were identified. If such systematic reviews were
identified, we planned to combine the systematic review with relevant studies published after the
systematic review. Studies identified in this fashion were to be supplemented with unsystematic
observations from the committee members.
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Table E3e: Pre-specified search strategy and study selection criteria for (PICO 5) the use of talc
slurry versus talc poudrage for the management of malignant pleural effusions.
Medine (PubMed) search strategy to identify evidence:
Step

Concept

1
2

Malignant Pleural
Effusions
Talc

3
4

Slurry or poudrage

Search Term
("Pleural Effusion, Malignant"[Mesh] OR
"Chylothorax"[Mesh] OR "Chylothorax" OR
(("Neoplasms"[Mesh] OR "neoplasm" OR "neoplasms" OR
"cancer" OR "cancers" OR "tumor" OR "tumors" OR
"tumour" OR "tumours" OR "Malignant" OR "Malignancy"
OR "Malignancies") AND ("pleural effusion" OR "pleura
effusion" OR "pleura effusions" OR "pleural effusions")))
"Talc"[Mesh] OR “talc” OR “talcum” OR “talcum powder”
“Talc pleurodesis” OR “pleurodesis” OR “poudrage” OR
“slurry”
#1 AND #2 AND #3

Result

16,264
2,641
8,497
496

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register
of Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
Study selection criteria Studies were selected if they (a) enrolled patients with known or suspected
malignant pleural effusion without non-expandable lung or prior intervention, (b) compared patients
who underwent talc pleurodesis via slurry versus pourdrage, and (c) measured patient-important
outcomes. We initially sought published systematic reviews that included trials that met these selection
criteria, with the plan to search step-wise for randomized trials and then observational studies if no
suitable systematic reviews were identified. If such systematic reviews were identified, we planned to
combine the systematic review with relevant studies published after the systematic review. Studies
identified in this fashion were to be supplemented with unsystematic observations from the committee
members.
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Table E3f: Pre-specified search strategy and study selection criteria for (PICO 6) the use of
indwelling pleural catheter versus chemical pleurodesis for the management of malignant
pleural effusions in patients with non-expandable lung, loculated effusion, or prior failed
pleurodesis.
Medine (PubMed) search strategy to identify evidence:
Step
1

Concept
Pleurodesis

2

Failure or recurrent
pleural effusion

3
4

Pleural catheter

Search Term
"Pleurodesis"[Mesh] OR pleurodesis
(Treatment Failure[Mesh] OR “failure” OR “failed” OR
“fail”)
OR (("Recurrence"[Mesh] OR “relapse” OR “relapses” OR
"relapsed" OR “recurrent” OR “recurrence”) AND
("Pleural Effusion"[Mesh] OR "Chylothorax"[Mesh] OR
“pleural effusion” OR “pleural effusions” OR "pleura
effusion" OR "pleura effusions" OR “chylothorax” OR
“trapped lung” OR “lung entrapment”))
(Thoracostomy[Mesh] OR Thoracoscopy[Mesh] OR
Thoracentesis[Mesh] OR Chest Tubes[Mesh] OR
Catheterization, Peripheral[Mesh] OR Drainage[Mesh] OR
Talc[Mesh] OR “thoracostomy” OR “thoracostomies” OR
“thoracoscopy” OR “thoracoscopies” OR “pleural
endoscopy” OR “pleural endoscopies” OR “pleuroscopy”
OR “pleuroscopies” OR “thorascopic surgery” OR “video
assisted thoracic surgery” OR “VATS” OR “thoracentesis”
OR “thoracenteses” OR “thoracocenteses” OR “pleural
aspiration” OR “pleural aspirations” OR “pleurocentesis”
OR “pleurocenteses” OR “chest aspiration” OR “chest
aspirations” OR “pleurx” OR “chest tube” OR “chest
tubes” OR “drainage” OR “talc” OR “talcum" OR
“poudrage” OR “slurry”) OR ((“pleural” OR "pleura" OR
“pigtail”) AND (Catheterization[Mesh] OR Catheters,
Indwelling[Mesh] OR “catheter” OR “catheters” OR
“catheterization”))
#1 AND #2 AND #3

Result
2,528

1,052,537

155,737
632

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register
of Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
Study selection criteria Studies were selected if they (a) enrolled patients with known or suspected
malignant pleural effusion with non-expandable lung, loculations, or prior failed intervention, (b)
compared patients who underwent indwelling pleural catheter placement versus chemical pleurodesis,
and (c) measured patient-important outcomes. We initially sought published systematic reviews that
included trials that met these selection criteria, with the plan to search step-wise for randomized trials
and then observational studies if no suitable systematic reviews were identified. If such systematic
reviews were identified, we planned to combine the systematic review with relevant studies published
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after the systematic review. Studies identified in this fashion were to be supplemented with
unsystematic observations from the committee members.
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Table E3g: Pre-specified search strategy and study selection criteria for (PICO 7) the use of
medical therapy alone versus medical therapy plus discontinuation of catheter in the
management of indwelling pleural catheter infections in patients with malignant pleural
effusions.
Medine (PubMed) search strategy to identify evidence:
Step

Concept

1

Indwelling Pleural
Catheter

2
3

Infection

Search Term
pleural catheter [tiab] OR pleural catheter [ot] OR pleural
catheters [tiab] OR pleural catheters [ot] OR Pleurx [tiab]
OR pleurx [ot] OR "Pleural port" [tiab] OR "pleural ports"
[tiab] OR "pleural port" [ot] OR "pleural ports" [ot] OR
"indwelling tunneled catheter" [tiab] OR "indwelling
tunneled catheters" [tiab] OR "indwelling tunneled
catheter" [ot] OR "indwelling tunneled catheters" [ot] OR
Pleural drain [tiab] OR pleural drains [tiab] OR Pleural
drain [ot] OR pleural drains [ot] OR ("Catheters,
Indwelling"[Mesh] AND (pleura [tiab] OR pleural [tiab] OR
pleura [ot] OR pleural [ot] OR effusion [tiab] OR effusions
[tiab] OR effusion [ot] OR effusions [ot] OR chylothorax
[tiab] OR chylothorax [ot]))
"Infection"[Mesh] OR "Empyema"[Mesh] OR "pleuritis"
OR "empyema" OR "infection" OR "infected"
#1 AND #2

Result

630
1,666,510
144

*The same search terms were adapted to strategies to search EMBASE, the Cochrane Central Register
of Controlled Clinical Trials, and the Cochrane Database of Systematic Reviews.
Study selection criteria Studies were selected if they (a) enrolled patients with known or suspected
malignant pleural effusion with indwelling pleural catheter and associated infection, (b) compared
patients who underwent discontinuation versus maintenance of the catheter, and (c) measured patientimportant outcomes. We initially sought published systematic reviews that included trials that met
these selection criteria, with the plan to search step-wise for randomized trials and then observational
studies if no suitable systematic reviews were identified. If such systematic reviews were identified, we
planned to combine the systematic review with relevant studies published after the systematic review.
Studies identified in this fashion were to be supplemented with unsystematic observations from the
committee members.
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9. Flow Chart of Search Results (PRISMA) Diagrams
Figure E1: Flow of information through a systematic review examining (PICO #1) the use of
ultrasound to guide pleural interventions for the management of malignant pleural effusions

Articles identified from MEDLINE
720

Articles identified from Embase
1262
Articles identified from Cochrane
10

Articles after duplicates removed
886

Articles with full text review
4

Articles selected
1 Retrospective Study

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
882
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Figure E2: Flow of information through a systematic review examining (PICO #2) the decision to
drain a malignant pleural effusion in an asymptomatic patient.

Articles identified from MEDLINE
79

Articles identified from Embase
201
Articles identified from Cochrane
19

Articles after duplicates removed
246

Articles with full text review
3

Articles selected
3 case series

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
243
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Figure E3: Flow of information through a systematic review examining (PICO #3) the use of
pleural manometry and large-volume thoracentesis in the management of malignant pleural
effusions.

Articles identified from MEDLINE
41

Articles identified from Embase
106
Articles identified from Cochrane
13

Articles after duplicates removed
129

Articles with full text review
4

Articles selected
1 case series

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
128
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Figure E4: Flow of information through a systematic review examining (PICO #4) the use of
indwelling pleural catheter versus chemical pleurodesis for the first-line management of
malignant pleural effusions.

Articles identified from Embase
1537

Articles identified from MEDLINE
2008

Articles identified from Cochrane
289

Articles after duplicates removed
3199

Articles with full text review

20

Articles selected
5 randomized trials
5 non-randomized trials

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
3189
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Figure E5: Flow of information through a systematic review examining (PICO #5) the use of talc
slurry versus talc poudrage for the management of malignant pleural effusions.

Articles identified from MEDLINE
2991

Articles identified from Embase
1846
Articles identified from Cochrane
221

Articles after duplicates removed
1050

Articles with full text review
24

Articles selected
3 randomized trials
5 observational studies

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
1066
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Figure E6: Flow of information through a systematic review examining (PICO #6) the use of
indwelling pleural catheter versus chemical pleurodesis for the management of malignant
pleural effusions in patients with non-expandable lung, loculated effusion, or prior failed
pleurodesis..

Articles identified from MEDLINE
632

Articles identified from Embase
1179
Articles identified from Cochrane
76

Articles after duplicates removed
1629

Articles with full text review
7

Articles selected
1 non-randomized trial
5 case series

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
1623
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Figure E7: Flow of information through a systematic review examining (PICO #7) the use of
medical therapy alone versus medical therapy plus discontinuation of catheter in the
management of indwelling pleural catheter infections in patients with malignant pleural
effusions.

Articles identified from MEDLINE
144

Articles identified from Embase
386
Articles identified from Cochrane
9

Articles after duplicates removed
483

Articles with full text review
12

Articles selected
6 case series
1 nested case series within RCT

Articles excluded
because of
incorrect
comparisons or
no patientcentered
outcomes
476
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10. Evidence Profiles
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Table E4a: Evidence Profile for PICO 1
Author(s):
Date:
Question: In patients with symptomatic MPE, should thorac ic ultrasound be used to guide pleural interventions?
Setting:
Bibliography:
Certainty assessment
№ of
studies

Study design

Risk of
bias

Inconsistency

Indirectness

№ of patients
Imprecision

Other
considerations

Effect

thoracic
ultrasound

no image
guidance

Relative
(95% CI)

0/310 (0.0%)

3/135 (2.2%)

not
estimable

Absolute
(95% CI)

Certainty

Importance

Pneumothorax rate requiring c hest tube after thorac entesis for malignant pleural effusion
1

1

observational
studies

serious

a

not serious

not serious

not serious

none

⨁◯◯◯

CRITICAL

VERY LOW

Pneumothorax rate related to thorac entesis for malignant pleural effusion (assessed with: Retrospec tive review)
1

1

observational
studies

serious

a

not serious

not serious

not serious

none

3/310 (1.0%)

12/135
(8.9%)

RR 0.10
(0.03 to 0.37)

8 fewer
per 100
(from 6
fewer to
9 fewer)

⨁◯◯◯

CRITICAL

VERY LOW

CI: Confidenc e interval; RR: Risk ratio
Explanations
a. Unc lear whether post-proc edure xray showed proc edure-related pneumothorax or pneumothorax ex vac uo.
References
1. Cavanna, . . 2014.
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Table E4b: Evidence Profile for PICO 2
Question: In patients with MPE who are asymptomatic, should pleural drainage be performed?
*Because there were no studies directly comparing interventions, results from non-comparative studies are provided in the text.
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Table E4c: Evidence Profile for PICO 3
Question: Should the management of patients with MPE be guided by large-volume thoracentesis and pleural manometry?
*Because there were no studies directly comparing interventions, results from non-comparative studies are provided in the text.
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Table E4d: Evidence Profile for PICO 4 (with risk of bias assessment)
Author(s):
Date:
Question: In patients with symptomatic MPE with known or suspec ted expandable lung, should IPCs or c hemic al pleurodesis be used as first-line definitive pleural intervention?
Setting:
Bibliography:
Certainty assessment
№ of
studies

Study design

Risk of
bias

Inconsistency

Indirectness

№ of patients
Imprecision

Other
considerations

Effect
Certainty

Indwelling
pleural
catheter

pleurodesis

Relative
(95% CI)

Absolute
(95% CI)

73

71

-

mean
2.58 mm
higher
(5.91
lower to
11.08
higher)

⨁⨁⨁◯

MD 0.4
points
higher
(0 to 0 )

⨁◯◯◯

Importance

Dyspnea at 30 days (assessed with: Visual Analog S c ale in mm)
1

1

randomised
trials

serious

a

not serious

not serious

not serious

none

CRITICAL

MODERATE

Improvement in dyspnea at 30 days (assessed with: Change in Borg sc ore at rest)
1

2

randomised
trials

serious

a

not serious

not serious

very
serious

none

62

28

-

b

VERY LOW

Improvement in Baseline Dyspnea at 6 weeks (assessed with: Dec rease in Visual Analog S c ale by 10mm)
1

3

randomised
trials

serious

not serious

not serious

very
serious

none

42/49
(85.7%)

35/47
(74.5%)

RR 0.70
(0.29 to
1.64)

22 fewer
per 100
(from 48
more to
53
fewer)

⨁◯◯◯

18

18

-

MD 0.6
points
higher
(0 to 0 )

⨁⨁◯◯

median
2 days
fewer
(0 to 0 )

⨁⨁⨁◯

median
4 days
fewer
(0 to 0 )

⨁⨁⨁◯

median
5 days
fewer
(0 to 0 )

⨁⨁⨁◯

CRITICAL

VERY LOW

Improvement in Dyspnea at 6 weeks (assessed with: c hange in modified Borg sc ore at rest)
1

4

randomised
trials

serious

a

not serious

not serious

serious

c

none

LOW

Hospital length of stay
1

1

randomised
trials

serious

a

not serious

not serious

not serious

none

73

71

-

d

CRITICAL

MODERATE

Hospital length of stay
1

3

randomised
trials

serious

a

not serious

not serious

not serious

none

51

52

-

d

CRITICAL

MODERATE

Hospital length of stay
1

4

randomised
trials

serious

a

not serious

not serious

not serious
d

none

46

48

-

MODERATE
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Bleeding requiring intervention
2

5,6

observational
studies

serious

not serious

not serious

serious

none

2/93 (2.2%)

3/81 (3.7%)

RR 0.58
(0.09 to
3.38)

2 fewer
per 100
(from 3
fewer to
9 more)

⨁◯◯◯

IMPORTANT

VERY LOW

CI: Confidenc e interval; MD: Mean differenc e; RR: Risk ratio
Explanations
a.
b.
c.
d.

Investigators not blinded
Mean (S D) listed for both groups, but mean differenc e c alc ulated by methodologist. Range of mean differenc e not listed, and standard deviations were two-fold higher than reported means.
Means for both groups listed in table; mean differenc e c alc ulated by methodologists; unable to assess range of mean differenc e.
Post-randomiz ation length of stay reported; total hospital length of stay showed similar differenc es favoring IPC.

References
1.
2.
3.
4.
5.
6.

Thomas, . AMPLE. 2017.
Putnam, . . 1999.
Davies, . TIME2. JAMA; 2012.
Boshuiz en, . NVALT-14. 2017.
S rour, . . Can Resp J; 2013.
Hunt, . . 2012.
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Figure E8: Pooled relative risks (RR) for PICO4 using random effects model comparing indwelling pleural catheter (IPC)
with chemical pleurodesis for (a) 3-month mortality, (b) repeat pleural procedures, (c) pleural infection, and (d) cellulitis.
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Table E4e: Evidence Profile for PICO 5
Author(s):
Date:
Question: Talc poudrage c ompared to talc slurry for pleurodesis in symptomatic malignant pleural effusions
Setting:
Bibliography:
Certainty assessment
№ of
studies

Study design

Risk of
bias

Inconsistency

№ of patients

Indirectness

Imprecision

not serious

serious

Other
considerations

talc
poudrage

talc slurry

25/207
(12.1%)

3/154 (1.9%)

Effect
Certainty

Relative
(95% CI)

Absolute
(95% CI)

33/193
(17.1%)

RR 0.70
(0.43 to
1.12)

5 fewer
per 100
(from 2
more to
10
fewer)

⨁◯◯◯

9/103 (8.7%)

RR 0.22
(0.06 to
0.80)

7 fewer
per 100
(from 2
fewer to
8 fewer)

⨁◯◯◯

RR 1.74
(0.81 to
3.74)

3 more
per 100
(from 1
fewer to
11
more)

⨁◯◯◯

RR 1.02
(0.31 to
3.30)

0 fewer
per 100
(from 6
fewer to
19
more)

⨁⨁◯◯

Importance

30-day mortality
2

1,2

randomised
trials

not serious

very serious

a

b

none

CRITICAL

VERY LOW

30-day mortality
2

3,4

observational
studies

very
serious

c

serious

d

not serious

not serious

none

CRITICAL

VERY LOW

Respiratory Failure requiring mec hanic al ventilation
2

5,6

randomised
trials

serious

e

not serious

not serious

very
serious

none

18/251
(7.2%)

9/225 (4.0%)

5/58 (8.6%)

5/59 (8.5%)

CRITICAL

VERY LOW

Treatment failure requiring more ipsilateral proc edures (assessed with: need for more proc edures)
2

6,7

randomised
trials

serious

f

not serious

not serious

serious

none

CRITICAL

LOW

Treatment failure requiring more ipsilateral proc edures (assessed with: need for more proc edures)
3

3,8,9

observational
studies

very
serious

serious

not serious

very
serious

none

39/162
(24.1%)

46/142
(32.4%)

RR 0.74
(0.51 to
1.06)

8 fewer
per 100
(from 2
more to
16
fewer)

⨁◯◯◯

673

1779

-

median
0.33
Talc
Slurry
higher
(0 to 0 )

⨁◯◯◯

CRITICAL

VERY LOW

Repeat pleural proc edures (assessed with: S ubsequent Pleural Proc edures Per Patient Day of Life)
1

10

observational
studies

serious

g

not serious

not serious

not serious

none

CRITICAL

VERY LOW

Inpatient stay days (assessed with: Inpatient days assoc iated with pleural proc edures per day of Life)
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1

10

observational
studies

serious

g

not serious

not serious

not serious

none

673

1779

-

median
0.012
Talc
Slurry
higher
(0 to 0 )

⨁◯◯◯

IMPORTANT

VERY LOW

30 day- 6 month rec urrenc e (radiologic ) free survival (follow up: range 30 days to 6 months; assessed with: Chest x-ray and CT sc an)
2

6,7

randomised
trials

serious

randomised
trials

serious

h

not serious

not serious

not serious

none

142/207
(68.6%)

110/191
(57.6%)

RR 1.19
(1.02 to
1.39)

109
more
per
1,000
(from 12
more to
225
more)

⨁⨁⨁◯

2/253 (0.8%)

3/226 (1.3%)

RR 0.89
(0.18 to
4.30)

0 fewer
per 100
(from 1
fewer to
4 more)

⨁◯◯◯

RR 1.76
(0.61 to
5.05)

2 more
per 100
(from 1
fewer to
10
more)

⨁◯◯◯

RR 2.18
(1.02 to
4.64)

5 more
per 100
(from 0
fewer to
14
more)

⨁⨁◯◯

RR 0.6
(0.1 to 3.6)

0 fewer
per 100
(from 1
fewer to
3 more)

⨁◯◯◯

RR 0.84
(0.63 to
1.11)

5 fewer
per 100
(from 3
more to
12
fewer)

⨁⨁◯◯

IMPORTANT

MODERATE

Empyema
2

6,7

not serious

not serious
6

very
serious

none

very
serious

none

serious

none

IMPORTANT

VERY LOW

Bleeding requiring transfusion
1

6

randomised
trials

serious

not serious

not serious

10/223
(4.5%)

5/196 (2.6%)

22/253
(8.7%)

9/226 (4.0%)

2/281 (0.7%)

3/255 (1.2%)

IMPORTANT

VERY LOW

Pneumonia
2

6,7

randomised
trials

serious

randomised
trials

serious

randomised
trials

not serious

not serious

not serious

IMPORTANT

LOW

Cellulitis
3

5,6,7

not serious

not serious

very
serious

none

very
serious

none

NOT IMPORTANT

VERY LOW

Fever
2

6,7

not serious

not serious

67/253
(26.5%)

71/226
(31.4%)

NOT IMPORTANT

LOW

CI: Confidenc e interval; RR: Risk ratio
Explanations
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a. Mortality noted in one study; z ero mortality in sec ond study.
b. Confidenc e interval does not exc lude an apprec iable benefit or an apprec iable harm.
c . Data from one c ohort and one retrospec tive study with limited data on patient selec tion.
d. Very few events; majority (7/9) of deaths in Talc slurry group c ome from one study.
e. No objec tive c riteria provided and no blinding.
f. Few events, variable follow up periods- not all patients followed up in one study.
g. Database study with inc omplete data entry, selec tion bias
h. Variable follow up periods
References
1. Dresler, . . Chest; 2005.
2. Terra, . . Chest; 2009.
3. S tefani, . . European Journal of Cardio-thorac ic S urgery; 2006.
4. Luh, . . Thorac Cardiov S urg; 2006.
5. Yim, . . 1996.
6. Dresler, . . 2005.
7. Terra, . . 2009.
8. Fysh, . . Thorax; 2013.
9. Eric kson, . . The Americ an S urgeon; 2002.
10. Ost, . . Chest; 2017.
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Table E4f: Evidence Profile for PICO 6
Author(s):
Date:
Question: In patients with symptomatic MPE with non-expandable lung, failed pleurodesis or loc ulated effusion, should an IPC or c hemic al pleurodesis be used?
Setting:
Bibliography:
Certainty assessment
№ of
studies

Study design

Risk of
bias

№ of patients
Other
considerations

Inconsistency

Indirectness

Imprecision

not serious

not serious

very
serious

none

very
serious

none

not serious

none

indwelling
pleural
catheter

Effect

chemical
pleurodesis

Relative
(95% CI)

Absolute
(95% CI)

25/34
(73.5%)

3/7 (42.9%)

RR 1.72
(0.71 to 4.13)

309
more
per
1,000
(from
124
fewer to
1,000
more)

19/34
(55.9%)

0/7 (0.0%)

27/63
(42.9%)

-

7/290 (2.4%)

-

Certainty

Importance

Mortality at 1 year
1

1

observational
studies

very
serious

⨁◯◯◯

CRITICAL

VERY LOW

Length of stay 2 days or less
1

1,a

observational
studies

very
serious

not serious

not serious

not
estimable

⨁◯◯◯

CRITICAL

VERY LOW

Length of stay 2 days or less
1

2,b

observational
studies

very
serious

not serious

observational
studies

very
serious

not serious

observational
studies

very
serious

not serious

not serious

-

-

⨁◯◯◯

CRITICAL

VERY LOW

Empyema
4

1,2,3,4,b

not serious

very
serious

none

very
serious

none

-

-

⨁◯◯◯

IMPORTANT

VERY LOW

Cellulitis
4

1,2,3,4,b

not serious

11/290
(3.8%)

-

-

-

⨁◯◯◯

IMPORTANT

VERY LOW

CI: Confidenc e interval; RR: Risk ratio
Explanations
a. S ingle c enter, retrospec tive review. All patients with expandable lung underwent VATS pleurodesis; all c omplic ated pleural spac es underwent IPC plac ement.
b. Case series of IPC patients with no c omparison arm.
References
1.
2.
3.
4.

Ohm, . . 2003.
Thornton, . . 2010.
Baz erbashi, . . 2009.
Qureshi, . . 2008.
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Table E4g: Evidence Profile for PICO 7
Question: In patients with IPC-associated infection, should catheter removal be done in addition to medical therapy?
*Because there were no studies directly comparing interventions, pooled results from non-comparative studies are provided in the
text.
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11. Evidence to Decision Frameworks
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Table E5a: Evidence to Decision Framework for PICO1

QUESTION
Should thoracic ultrasound vs. no image guidance be used for interventions of malignant pleural effusions?
POPULATION:

interventions of malignant pleural effus ions

INTERVENTION:

thoracic ultras ound

COMPARISON:

no image guidance

MAIN
OUTCOMES:

Pneumothorax rate requiring ches t tube after thoracentes is for malignant pleural effus ion; Pneumothorax rate related to thoracentes is for malignant
pleural effus ion;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
●Probably yes
○Yes
○Varies
○Don't know

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Trivial
○Small
○Moderate
●Large
○Varies
○Don't know
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Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large
○Moderate
○Small
●Trivial
○Varies
○Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

●Very low
○Low
○Moderate
○High
○No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Important uncertainty or
variability
○Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
●No important uncertainty or
variability
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Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
●Favors the intervention
○Varies
○Don't know

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large cos ts
○Moderate cos ts
○Negligible cos ts and s avings
○Moderate s avings
○Large s avings
○Varies
●Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
○Low
○Moderate
○High
●No included s tudies
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Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
●Probably reduced
○Probably no impact
○Probably increas ed
○Increas ed
○Varies
○Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
●Probably yes
○Yes
○Varies
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○Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
●Probably yes
○Yes
○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Pos s ibly important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible cos ts
and s avings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

No included
s tudies

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
studies

RESOURCES

COST EFFECTIVENESS

Favors the
intervention

Varies

No included
studies
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EQUITY

Reduced

Probably
reduced

Probably no
impact

Probably increas ed

ACCEPTABILITY

No

Probably no

Probably yes

FEASIBILITY

No

Probably no

Probably yes

Increas ed

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
agains t the intervention

○

○

Conditional recommendation for
either the intervention or the
comparis on
○

Conditional recommendation
for the intervention

Strong recommendation for the
intervention

●

○

CONCLUSIONS
Recommendation
In patients with malignant pleural effus ion, we recommed that ultras ound imaging be us ed to guide pleural interventions .

Justification
This recommendation is bas ed not only on the limited obs ervational evidence for ultras ound guidance for management of malignant effus ions , but als o on the s tronger
evidence from larger s tudies in the management of pleural effus ions of all types des cribed above.
The decis ion to us e ultras ound guidance for pleural interventions in
patients with malignant effus ions will depend on local expertis e, availability, and acces s to ultras ound machines .

Subgroup considerations

Implementation considerations
E44

Monitoring and evaluation

Research priorities
Research Priorities Future s tudies s hould further inves tigate the utility of us ing ultras ound to identify intercos tal ves s els , with the goal of decreas ing the s mall, but real,
ris k of hemorrhagic complications as s ociated with pleural procedures . Additionally, ultras ound can be us ed to evaluate for non-expandable lung prior to thoracentes is ,
however, thes e techniques need to be s implified, and potentially correlated with pleural manometry.
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Table E5b: Evidence to Decision Framework for PICO2

QUESTION
Should pleural intervention vs. expectant management be used for asymptomatic malignant pleural effusions?
POPULATION:

as ymptomatic malignant pleural effus ions

INTERVENTION:

pleural intervention

COMPARISON:

expectant management

MAIN
OUTCOMES:

No s tudies directly addres s ing the ques tion.;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

●Trivial
○Small
○Moderate
○Large
○Varies
○Don't know
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Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large
○Moderate
●Small
○Trivial
○Varies
○Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
○Low
○Moderate
○High
●No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Important uncertainty or
variability
●Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
○No important uncertainty or
variability
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Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●Don't know

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large cos ts
○Moderate cos ts
○Negligible cos ts and s avings
○Moderate s avings
○Large s avings
○Varies
●Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
○Low
○Moderate
○High
●No included s tudies
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Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
○Probably reduced
○Probably no impact
○Probably increas ed
○Increas ed
○Varies
●Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
○Yes
○Varies
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●Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible cos ts
and s avings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

No included
studies

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
studies

RESOURCES

COST EFFECTIVENESS

Favors the
intervention

Varies

No included
studies
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EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increas ed

ACCEPTABILITY

No

Probably no

Probably yes

FEASIBILITY

No

Probably no

Probably yes

Increas ed

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
against the intervention

○

●

Conditional recommendation for
either the intervention or the
comparis on
○

Conditional recommendation for
the intervention

Strong recommendation for the
intervention

○

○

CONCLUSIONS
Recommendation
In patients with as ymptomatic malignant pleural effus ions , we recommend agains t pleural interventions . (Grade 2C)

Justification
**Patients s hould be queried more deeply on s ymptoms .
**Effus ions with 1/3 or greater s hould be cons idered for referral for intervention.

Subgroup considerations

Implementation considerations
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Monitoring and evaluation

Research priorities
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Table E5c: Evidence to Decision Framework for PICO3

QUESTION
Should therapeutic thoracentesis with or without pleural manometry vs. no therapeutic thoracentesis be
used for subsequent decision on IPC or chemical pleurodesis?
POPULATION:

s ubs equent decis ion on IPC or chemical pleurodes is

INTERVENTION:

therapeutic thoracentes is with or without pleural manometry

COMPARISON:

no therapeutic thoracentes is

MAIN
OUTCOMES:

No s tudies directly addres s ing the ques tion.;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
●Probably yes
○Yes
○Varies
○Don't know

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Trivial
○Small
●Moderate
○Large
○Varies
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○Don't know

Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large
○Moderate
○Small
●Trivial
○Varies
○Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

●Very low
○Low
○Moderate
○High
○No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT
○Important uncertainty or
variability
○Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
●No important uncertainty or
variability

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
●Probably favors the intervention
○Favors the intervention
○Varies
○Don't know

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large cos ts
○Moderate cos ts
○Negligible cos ts and s avings
○Moderate s avings
○Large s avings
○Varies
●Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
○Low
○Moderate
○High
●No included s tudies
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Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
○Probably reduced
○Probably no impact
○Probably increas ed
○Increas ed
○Varies
○Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
○Yes
○Varies
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○Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Pos s ibly important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible cos ts
and s avings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

No included
s tudies

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
studies

RESOURCES

COST EFFECTIVENESS

Favors the
intervention

Varies

No included
studies
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EQUITY

Reduced

Probably reduced

Probably increas ed

Probably no

Probably no
impact
Probably yes

ACCEPTABILITY

No

FEASIBILITY

No

Probably no

Probably yes

Increas ed

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
agains t the intervention

○

○

Conditional recommendation for
either the intervention or the
comparis on
○

Conditional recommendation
for the intervention

Strong recommendation for the
intervention

●

○

CONCLUSIONS
Recommendation
In patients with s ymptomatic malignant pleural effus ion, we s ugges t therapeutic thoracentes is be performed prior to definitive pleural interventions (Grade 2C).

Justification
*With dis s ent

Subgroup considerations

Implementation considerations
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Monitoring and evaluation

Research priorities
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Table E5d: Evidence to Decision Framework for PICO4

QUESTION
Should Indwelling pleural catheter vs. pleurodesis be used for first-line therapy in malignant pleural effusions?
POPULATION:

firs t-line therapy in malignant pleural effus ions

INTERVENTION:

Indwelling pleural catheter

COMPARISON:

pleurodes is

MAIN
OUTCOMES:

Dys pnea at 30 days ; Improvement in dys pnea at 30 days ; Improvement in Bas eline Dys pnea at 6 weeks ; Improvement in Dys pnea at 6 weeks ;
Hos pital length of s tay; Hos pital length of s tay; Hos pital length of s tay; Bleeding requiring intervention; Survival; 30-day mortality; 42-day mortality;
Treatment failure (need for ips ilateral procedures ); Treatment failure (need for ips ilateral procedures at 1 year); Cellulitis ; Empyema; Empyema;
Treatment failure (need for more ips ilateral procedures ); Cellulitis ; Dys pnea at 6 weeks ;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT
○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Malignant Pleural Effus ions affect a s ignificant proportion of patients with
cancer. Palliation of s ymptoms is the mains tay of therapy. Available modalities
for palliation of s ymptoms as s ociated with MPE include Indwelling Pleural
Catheters and Pleurodes is . Both modalities have advantages and
dis advantages and chos ing the right option will impact the quality of life for
patients with limited expected s urvival.

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Trivial
●Small
○Moderate
○Large
○Varies
E60

○Don't know

Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large
○Moderate
●Small
○Trivial
○Varies
○Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
●Low
○Moderate
○High
○No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Important uncertainty or
variability
●Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
○No important uncertainty or
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variability

Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
●Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
○Don't know

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Large cos ts
○Moderate cos ts
●Negligible cos ts and s avings
○Moderate s avings
○Large s avings
○Varies
○Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
●Low
○Moderate
○High
○No included s tudies
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Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
●Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
○No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
●Probably reduced
○Probably no impact
○Probably increas ed
○Increas ed
○Varies
○Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
●Yes
○Varies
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○Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
●Probably yes
○Yes
○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or
the comparison

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible costs
and savings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or
the comparison

Probably favors
the intervention

No included
s tudies

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
s tudies

RESOURCES

COST EFFECTIVENESS

Favors the
intervention

Varies

No included
s tudies
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EQUITY

Reduced

Probably
reduced

Probably no impact

Probably
increas ed

ACCEPTABILITY

No

Probably no

Probably yes

FEASIBILITY

No

Probably no

Probably yes

Increas ed

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
agains t the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
●

Conditional recommendation for
the intervention

Strong recommendation for the
intervention

○

○

CONCLUSIONS
Recommendation
In patients with Malignant Pleural Effus ions with known or s us pected expandable lung and no prior definitive therapy, we recommend that either Indwelling Pleural
Catheters or chemical pleurodes is be us ed for management of dys pnea.

Justification
Indwelling Pleural Catheters ' advantages over Pleurodes is are a decreas e in the need for additional interventions , better control of dys pnea and a decreas e in length of
hos pitalization. However, the ris k of infections is higher with Indwelling Pleural Catheters when compared to Pleurodes is . Bas ed on a low quality of the evidence reviewed,
the recommendation is for either the intervention or comparis on.

Subgroup considerations
Not cons idered.

Implementation considerations
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Not cons idered.

Monitoring and evaluation
Not cons idered.

Research priorities
Not cons idered.
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Table E5e: Evidence to Decision Framework for PICO5

QUESTION
Should talc poudrage vs. talc slurry be used for pleurodesis in symptomatic malignant pleural effusions?
POPULATION:

pleurodes is in s ymptomatic malignant pleural effus ions

INTERVENTION:

talc poudrage

COMPARISON:

talc s lurry

MAIN
OUTCOMES:

30-day mortality; 30-day mortality; Res piratory Failure requiring mechanical ventilation; Treatment failure requiring more ips ilateral procedures ;
Treatment failure requiring more ips ilateral procedures ; Repeat pleural procedures ; Inpatient s tay days ; 30 day- 6 month recurrence (radiologic) free
s urvival; Empyema; Bleeding requiring trans fus ion; Pneumonia; Cellulitis ; Fever;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT
○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Malignant pleural effus ion (MPE) is a common clinical problem which res ults in
breathles s nes s and other s ymptoms , often pres enting acutely. It is known
that around 90% of MPE cas es will re-accumulate after initial drainage, and
therefore definitive pleural intervention (to prevent recurrent pres entation with
breathles s nes s and minimis e s ymptoms ) is a priority in care.

The high incidence, large amount of s uffering and
s ymptoms caus ed by MPE means that es tablis hing
the optimal treatment for recurrent MPE is a high
priority for clinicians and patients .

Pleurodes is involves the adminis tration of a druf or material in the pleural
s pace to caus e inflammation,a and thereby create adhes ions , obliterating the
pleural s pace and preventing fluid re-accumulation. Talc pleurodes is is the
mos t widely us ed pleurodes is agent, but there are two delivery methods - talc
poudrage which is conducted at either s urgical or medical thoracos copy (when
talc is blown in as a dry powder) or talc s lurry, when talc is injected through a
ches t tube, mixed with s terile fluid and done at the beds ide.

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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●Trivial
○Small
○Moderate
○Large
○Varies
○Don't know

Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
In favour of poudrage - lower 30 day mortality, and
les s requirement for pleural procedures . However,
on les s important outcomes to decis ion making
(pnuemonia, bleeding requiring trans fus ion), s mall
evidence favouring s lurry.

○Large
○Moderate
●Small
○Trivial
○Varies
○Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT
○Very low
●Low
○Moderate
○High

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Small numbers of patients in direct comparative s tudies with high ris k of bias .
Wide confidence intervals reflecting s ignificant uncertainty.

○No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT
●Important uncertainty or

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

The outcomes of requirement for further pleural procedures and advers e
event outcomes are highly likely to be valued, as are the main s ide effect
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variability
○Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
○No important uncertainty or
variability

outcomes . However, the key outcome of either breathles s nes s or quality of
life as s es s ment has not been addres s ed in any of the apprais ed s tudies . This
is important as treatment of s ymptoms is the treatment intent.

Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

○Favors the comparis on
○Probably favors the comparis on
●Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention

There is no s trong evidence to favour either talc poudrage or s lurry as
treatment. There is very weak evidence of increas ed efficacy (in need for
further pleural interventions at 1 month) and of lower s erious advers e events
(mortality) in favour of poudrage. However, there is als o very weak evidence
agains t poudrage of increas ed minor complications (pneumonia) with
poudrage.

○Varies
○Don't know

Overall, the evidence therefore does not favour either talc poudrage or talc
s lurry

ADDITIONAL CONSIDERATIONS

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT
○Large cos ts
○Moderate cos ts
○Negligible cos ts and s avings
○Moderate s avings
○Large s avings

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

No s pecific health economic as s es ment has been attempted in the apprais ed
s tudies .

○Varies
●Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT
○Very low

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Not applicable.
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○Low
○Moderate
○High
●No included s tudies

Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
○Probably reduced
●Probably no impact
○Probably increas ed
○Increas ed
○Varies
○Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS
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○No
○Probably no
●Probably yes
○Yes

There are large numbers of patients treated with VATS and medical
thoracos copy in previous cas e s eries and randomis ed trials , with good
acceptance of the intervention.

○Varies
○Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT
○No
○Probably no
●Probably yes
○Yes

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Medical thoracos copy and s urgical VATS are widely available, but not available
in every hos pital.

○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Pos s ibly important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or
the comparison

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible cos ts
and s avings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
s tudies

No included
studies
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RESOURCES

COST EFFECTIVENESS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

Favors the
intervention

Varies

No included
studies

EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increas ed

Increas ed

Varies

Don't know

ACCEPTABILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

FEASIBILITY

No

Probably no

Probably yes

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
agains t the intervention

○

○

Conditional recommendation
for either the intervention or
the comparison
●

Conditional recommendation for
the intervention

Strong recommendation for the
intervention

○

○

CONCLUSIONS
Recommendation
In patients with s ymptomatic malignant pleural effus ion with expandable lung who are fit to undergo thoracos copy, we recommend the us e of either talc poudrage or talc
s lurry for pleurodes is .

Justification
Overall justification
The recommendation for either talc poudrage or talc s lurry pleurodes is is made on the bas is of only very weak evidence of improved outcome (need for further pleural
procedures at 1 month, i.e. pleurodes is s ucces s ) and reduced mortality for poudrage, and very weak evidence of increas ed complications (pneumonia, bleeding) favouring
talc s lurry.
There is no direct evidence comparing quality of life, time in hos pital or breathles s nes s comparing thes e two interventions .
Detailed justification
Des irable Effects
Very weak evidence of improved outcome (need for further pleural procedures at 1 month, i.e. pleurodes is s ucces s ) and reduced mortality favoring talc poudrage.
Undes irable Effects
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Very weak evidence of increas ed complications (pneumonia, bleeding) favouring talc s lurry.

Subgroup considerations
The larges t trial to date (Dres ler et al) reported increas ed pleurodes is efficacy favouring poudrage compared with s lurry in the s ubgroup of patients with expandable lung,
and with MPE due to either lung cancer or breas t cancer (82% vers us 67% pleurodes is s ucces s at 1 month). The certainty of this es timate is poor due to pos t-hoc
s ubgroup analys is .

Implementation considerations

Monitoring and evaluation
Complication rates of both s lurry and poudrage pleurodes is s hould be monitored.

Research priorities
1. Patient reported outcome meas ures of breathles s nes s / QOL comparing the intervention with s tandard care
2. Pros pective randomis ed s tudy of patients with expandable lung comparing talc poudrage and s lurry (underway - s ee Mas kell et al, ISRCTN47845793).
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Table E5f: Evidence to Decision Framework for PICO6

QUESTION
Should indwelling pleural catheter vs. chemical pleurodesis be used for malignant pleural effusions with
loculations or prior failed pleurodesis?
POPULATION:

malignant pleural effus ions with loculations or prior failed pleurodes is

INTERVENTION:

indwelling pleural catheter

COMPARISON:

chemical pleurodes is

MAIN
OUTCOMES:

Mortality at 1 year; Length of s tay 2 days or les s ; Length of s tay 2 days or les s ; Empyema; Cellulitis ;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT
○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

The clinical problem of malignant pleural effus ion (MPE) with loculation, failed
talc pleurodes is or trapped lung (where pleurodes is will not be s ucces ful, and
is us ually not attempted) is s ignificant with 15% of patients in randomis ed
trials demons trating trapped lung, and 30% failing talc pleurodes is . In patients
with MPE with thes e conditions , the us e of an indwelling pleural catheter (IPC)
may offer long term drainage of fluid thereby releiving s ymptoms and
preventing admis s ion to hos pital.

The frequency of loculation, trapped lung or failed
pleurodes is in MPE are high, and the implications
for this to patient s ymptoms and clinicians
s ufficient s uch that this s hould be s een as a
prioirity.

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT
○Trivial
●Small
○Moderate
○Large

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

The evidence s ugges ts IPCs are as s ociated with s horter hos pital s tay in thes e
conditions than pleurodes is . However, the number of patients as s es s ed in
thes e s tudies (in both IPC and pleurodes is groups ) is very s mall.

○Varies
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○Don't know

Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT
○Large
○Moderate
○Small
○Trivial

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

The evidence s ugges ts IPCs are as s ociated with s horter hos pital s tay in thes e
conditions than pleurodes is . However, the number of patients as s es s ed in
thes e s tudies (in both IPC and pleurodes is groups ) is very s mall.

Although there appears to be an exces s of 30 day
mortality in the IPC patients , very few patients with
pleurodes is for thes e conditions were reported.
Empyema and cellulitis rates with IPC are 2.4%
and 3.8% res pectively, and thes e outcomes are
not reported for pleurodes is in the as s es s ed
s tudies .

○Varies
●Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT
●Very low
○Low
○Moderate
○High

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Very few patients in s mall numbers of s tudies , providing wide confidence
intervals .

○No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT
○Important uncertainty or
variability
●Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
○No important uncertainty or
variability

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

The main outcomes here as s es s ed include important s afety outcomes
(mortality, infection) and efficacy outcomes (time in hos pital). The "mis s ing"
outcome is of an as s es s ment of patient focus s ed or reported breathles s nes s ,
which is not reported in any of the as s es s ed s tudies , and repres ents an
evidence gap in ans wering this ques tion.
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Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT
○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
●Probably favors the intervention
○Favors the intervention

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Accepting overall large uncertainty of any effects obs erved, there is moderate
evidence for beneficial outcomes (reduced hos pital s tay) favouring the
intervention and weak evidence for s ide effects favouring the comparator
(infection). Overall, the evidence therefore probably favours intervention (IPC)
although the evidence is weak.

○Varies
○Don't know

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT
○Large cos ts
○Moderate cos ts
○Negligible cos ts and s avings
○Moderate s avings
○Large s avings

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

There is no direct Health Economic (HE) comparis on of IPC with talc
pleurodes is for thes e conditions . The reduction in hos pital s tay is likely to
res ult in cos t benefits for initial treatment, but IPC may be more expens ive
longer term as it requires ongoing s upport and equipment.

○Varies
●Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT
○Very low
○Low
○Moderate
○High

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Not applicable

●No included s tudies
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Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT
○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

There is no data of the quality needed to as s es s cos t-effectivenes s .

○Varies
●No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
●Probably reduced
○Probably no impact
○Probably increas ed
○Increas ed
○Varies
○Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
●Yes
○Varies
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○Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT
○No
○Probably no
●Probably yes
○Yes

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

IPCs are already in wides pread clinical us e and therefore demons trated to be
implementable. Clinicians s hould be aware of the requirements for ongoing
us e for their patients , including s ufficient s upport, advice and contact with the
res piratory team as needed for is s ues with IPC us e s uch as complications .

○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible cos ts
and s avings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

No included
s tudies

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
studies

RESOURCES

COST EFFECTIVENESS

Favors the
intervention

Varies

No included
studies
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EQUITY

Reduced

Probably no
impact
Probably yes

Probably increas ed

No

Probably
reduced
Probably no

ACCEPTABILITY
FEASIBILITY

No

Probably no

Probably yes

Increas ed

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
agains t the intervention

○

○

Conditional recommendation for
either the intervention or the
comparis on
○

Conditional recommendation
for the intervention

Strong recommendation for the
intervention

●

○

CONCLUSIONS
Recommendation
In patients with s ymptomatic malignant pleural effus ions with trapped lung, failed pleurodes is or loculated effus ion, we s ugges t the us e of indwelling pleural catheters
over chemical pleurodes is .

Justification
Overall justification
Detailed justification
Des irable Effects
Moderate evidence of benefit (for time in hos pital)
Undes irable Effects
Weak evidence of increas ed advers e events (s kin and pleural infection).
Certainty of evidence
There is very poor certainty of evidence given the s ize and quality of as s es s ed s tudies

Subgroup considerations
None
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Implementation considerations
Ens ure clinicians have s ufficient res ource to s upport the us e of IPCs in the long term for their patients

Monitoring and evaluation
Patients with IPC s hould be clos ely monitored for pos s ible infection.

Research priorities
There is a clear need for s tudies to directly addres s if IPC or pleurodes is are efficacious in treating the s ymptom of breathles s nes s in patients with trapped lung, loculated
effus ion and failed talc pleurodes is . This is an evidence gap and a res earch priority for this key ques tion, as treatment of breathles s nes s is the treatment intent.
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Table E5f: Evidence to Decision Framework for PICO7

QUESTION
Should All patients with infected IPC vs. be used for infected indwelling pleural catheters?
POPULATION:

infected indwelling pleural catheters

INTERVENTION:

All patients with infected IPC

COMPARISON:
MAIN
OUTCOMES:

Death attributable to infection in all cas e s eries ; Death attributable to infection in cas e s eries that commented on catheter removal;

SETTING:
PERSPECTIVE:
BACKGROUND:
CONFLICT OF
INTEREST:

ASSESSMENT
Problem

Is the problem a priority?

JUDGEMENT
○No
○Probably no
○Probably yes
●Yes

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

Though there are s everal trials that report the incidence of pleural infection in
patients who have received IPCs , there are no pros pective trials inves tigating
outcomes between patients who were treated with antibiotics and catheter
removal vs being treated with antibiotics and keeping the catheter in place.

○Varies
○Don't know

Desirable Effects

How s ubs tantial are the des irable anticipated effects ?

JUDGEMENT
○Trivial
○Small
○Moderate
○Large

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

There is cons iderable practice pattern variation amongs t centers throughout
the world in the treatment of IPC related pleural infeciton.

○Varies
●Don't know
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Undesirable Effects

How s ubs tantial are the undes irable anticipated effects ?

JUDGEMENT
○Large
○Moderate
○Small
○Trivial

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

There is cons iderable practice pattern variation amongs t centers throughout
the world in the treatment of IPC related pleural infeciton.

From the larges t retros pective s eries , including
more than 1,000 patients , the incidence of pleural
infection in patients who have IPCs is 5%, with an
overall mortality of 2.9%. That being s aid,
amongs t the patients who developed pleural
infection, there was a 6% mortality. Factors
as s ociated with mortality are not known.

○Varies
●Don't know

Certainty of evidence

What is the overall certainty of the evidence of effects ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
○Low
○Moderate
○High
●No included s tudies

Values

Is there important uncertainty about or variability in how much people value the main outcomes ?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Important uncertainty or
variability
●Pos s ibly important uncertainty
or variability
○Probably no important
uncertainty or variability
○No important uncertainty or
variability
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Balance of effects

Does the balance between des irable and undes irable effects favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●Don't know

Resources required

How large are the res ource requirements (cos ts )?

JUDGEMENT
○Large cos ts
○Moderate cos ts
○Negligible cos ts and s avings
○Moderate s avings
○Large s avings

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

As IPC related infections are managed in a variety of ways (oral vs . IV
antibiotics , inpatient vs outpatient therapy, keeping vs removing the IPC) the
as s ociated cos ts can vary s ignificantly. Further s tudy is required.

●Varies
○Don't know

Certainty of evidence of required resources
What is the certainty of the evidence of res ource requirements (cos ts )?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Very low
○Low
○Moderate
○High
●No included s tudies
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Cost effectiveness

Does the cos t-effectivenes s of the intervention favor the intervention or the comparis on?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Favors the comparis on
○Probably favors the comparis on
○Does not favor either the
intervention or the comparis on
○Probably favors the intervention
○Favors the intervention
○Varies
●No included s tudies

Equity

What would be the impact on health equity?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○Reduced
○Probably reduced
●Probably no impact
○Probably increas ed
○Increas ed
○Varies
○Don't know

Acceptability

Is the intervention acceptable to key s takeholders ?

JUDGEMENT
○No
○Probably no
●Probably yes
○Yes

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

As the large majority of patients who develop IPC related infection have good
outcomes , current evidence s ugges ts that patients can be treated in a variety
of ways , and treatment decis ions s hould be made on an individual bas is .

○Varies
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○Don't know

Feasibility

Is the intervention feas ible to implement?

JUDGEMENT

RESEARCH EVIDENCE

ADDITIONAL CONSIDERATIONS

○No
○Probably no
○Probably yes
●Yes
○Varies
○Don't know

SUMMARY OF JUDGEMENTS
JUDGEMENT
PROBLEM

No

Probably no

Probably yes

Yes

Varies

Don't know

DESIRABLE EFFECTS

Trivial

Small

Moderate

Large

Varies

Don't know

UNDESIRABLE EFFECTS

Large

Moderate

Small

Trivial

Varies

Don't know

CERTAINTY OF EVIDENCE

Very low

Low

Moderate

High

VALUES

Important
uncertainty or
variability

Possibly
important
uncertainty or
variability

Probably no
important
uncertainty or
variability

No important
uncertainty or
variability

BALANCE OF EFFECTS

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

Favors the
intervention

Varies

Don't know

RESOURCES REQUIRED

Large cos ts

Moderate cos ts

Negligible cos ts
and s avings

Moderate s avings

Large s avings

Varies

Don't know

Very low

Low

Moderate

High

Favors the
comparis on

Probably favors
the comparis on

Does not favor
either the
intervention or the
comparis on

Probably favors
the intervention

No included
studies

CERTAINTY OF EVIDENCE
OF REQUIRED

No included
studies

RESOURCES

COST EFFECTIVENESS

Favors the
intervention

Varies

No included
studies
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EQUITY

Reduced

Probably reduced

Probably no
impact

Probably
increas ed

ACCEPTABILITY

No

Probably no

Probably yes

FEASIBILITY

No

Probably no

Probably yes

Increas ed

Varies

Don't know

Yes

Varies

Don't know

Yes

Varies

Don't know

TYPE OF RECOMMENDATION
Strong recommendation agains t
the intervention

Conditional recommendation
against the intervention

○

●

Conditional recommendation for
either the intervention or the
comparis on
○

Conditional recommendation for
the intervention

Strong recommendation for the
intervention

○

○

CONCLUSIONS
Recommendation
In patients with indwelling pleural catheter infections , we s ugges t treating through the infection without cather removal. Clinicians s hould cons ider catheter removal when
there is no clinical improvement or evidence of wors ening infection.

Justification
There are a paucity of data s ugges ting catheter removal is s uperior to keeping the catheter in place. Likewis e, data do not s upport IV over oral antibiotics .
As the large majority of patients who develop IPC related infection have good outcomes , current evidence s ugges ts that patients can be treated in a variety of ways , and
treatment decis ions s hould be made on an individual bas is .

Subgroup considerations
Cons iderations s hould be made bas ed on the clinical s tatus of the patient, including s igns / s ymptoms of pleural s eps is / s ys temic inflammatory res pons e, imaging
s tudies .

Implementation considerations
E86

Cons iderations as to res ources available to provide home IV antibiotic therapy, the proximity of the patient to the care-team as well as the patient's local s upport network
s hould be taken into account.

Monitoring and evaluation
Patients with IPC related pleural infection require clos e monitoring to as s ure clinical improvement with the implemented treatment plan. Should there be any wors ening of
the patients clinical s tatus , it is imperative to es calate intervention appropriately (i.e. s witch from oral to IV antibiotics , cons ider catheter removal, re-dis cus s the patient's
cours e with a multi-dis ciplinary team).

Research priorities
Future s tudies s hould inves tigate the bes t treatment for IPC related pleural infection. Outcomes s hould include mortality, res ource utilization and need for es calation of
care.
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