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Abstract 

Purpose of the Review: Malignant pleural effusion (MPE) is a common cause of breathlessness indicative of advanced 

disease. Treatment approaches focus on relief of breathlessness and optimising quality of life. A number of recent, 

high impact publications give further insight into the advantages of different treatment options.  This article provides 

a summary of the most up to date evidence in this area.  

Recent Findings: Recent publications have demonstrated comparable pleurodesis outcomes of talc slurry to talc 

poudrage and explore strategies to combine the advantages of IPCs with a chemical pleurodesis. A daily IPC drainage 

regime improves the chances pleurodesis success and early IPC removal in patients without significant trapped lung.  

Summary: MPE is a diverse condition, with no one strategy representing the ‘best’ approach for all. Management 

decisions should be made in conjunction with the patient, taking their views and preferences into consideration.  
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Introduction 

Malignant pleural effusion (MPE) is a common cause of breathlessness affecting up to 15% of all cancer patients [1]. 

It has an estimated annual incidence of at least 150,000 cases in the USA alone [2]. Cancers most commonly 

metastasising to the pleura are from the lung in men and breast in women. The pleura may also be the primary site 

of malignancy itself, as seen in mesothelioma [2]. As improvements in systemic anti-cancer therapies allow many 

patients to live longer, the burden of malignant pleural effusion is increasing [3].  



Development of a malignant effusion signifies advanced disease with reduced life expectancy [4]. Median survival 

ranges from 3 to 12 months, depending on tumour type[4, 5]. Treatment approaches focus on relief of 

breathlessness and optimising quality of life. This article will review the current management options, summarising 

the most up to date evidence in this area.  

 

Therapeutic Thoracocentesis 

Therapeutic thoracocentesis is recommended as an initial management approach to symptomatic MPE if unclear 

whether symptoms are attributable to the pleural effusion [6*]. However, following aspiration, fluid will re-

accumulate in the majority of patients, causing symptom recurrence in many [1, 4].  

Patient prognosis is an important consideration when deciding upon a subsequent treatment strategy in this 

context. When life expectancy is short, maximising time at home is often an important consideration. For frail 

patients, repeat therapeutic thoracocentesis may be an option, enabling an ambulatory and minimally invasive 

approach. However, in patients with tumours associated with high volumes of pleural fluid accumulation 

necessitating regular drainage, an indwelling pleural catheter (IPC) may provide a more practical approach, even if in 

the last few weeks of life. 

Where predicted life expectancy exceeds a month, recurrent pleural aspiration is not recommended as an optimal 

treatment approach and definitive options should be considered to avoid repeated invasive pleural intervention [4].  

 

Chemical Pleurodesis 

Inducing pleurodesis with a chemical agent to prevent fluid accumulation is a well established and reliable practice, 

with network meta-analysis confirming that graded talc (the most commonly used pleurodesis agent in major English 

speaking countries [7]) is both efficacious and safe [2]. Talc may be delivered as a slurry through an intercostal chest 

drain or by thoracoscopic administration directly onto the pleural surface (poudrage).  

Prior to publication of the TAPPS trial [8**], several studies comparing talc slurry with talc poudrage concluded 

neither method was associated with superior pleurodesis outcomes. However, limitations such as talc delivery under 



general anaesthetic, radiological rather than clinical markers of pleurodesis success and use of mixed particle rather 

than graded talc reduce applicability of these results to current clinical practice [9, 10, 11].  

The recent publication from Bhatnagar et al. now provides us with a robust comparison of these methods of talc 

delivery. 330 patients were randomised to receive either 4g sterile graded talc at thoracoscopy under moderate 

sedation (n=166) or a bedside chest drain and talc slurry (n=164). The primary outcome of 90 day pleurodesis failure 

rate (defined as requirement for a further ipsilateral pleural procedure for symptomatic fluid recurrence) was 36/161 

(22%) patients receiving talc poudrage and 38/159 (24%) in the talc slurry group (adjusted odds ratio 0.91 (95% CI 

0.54 to 1.55) p=0.74). No significant difference was observed between groups in chest pain and dyspnoea VAS scores 

or health related quality of life. Failure rates at 180 days were 46/161 (29%) and 44/159 (28%) in the talc poudrage 

and talc slurry groups, respectively [8**].  

Limitations include the absence of blinding of trial participants and personnel (not felt to be realistic due to the 

nature of the trial interventions) and exclusion of patients with trapped lung (which may reduce the applicability of 

these results to some patients).  

This important study presents high quality data demonstrating comparable pleurodesis and symptom-based 

outcomes from both treatment groups. This supports a patient centred approach to MPE management, where 

decisions may be based confidently on individual needs and preferences, with the knowledge that key outcomes of 

these two interventions are similar.  

 

Choice of Drain Size and Analgesia 

The TIME1 trial, published in 2015, sought to address two clinically relevant questions, randomising 320 patients to 

either 24Fr or 12Fr chest tubes and to opiate or NSAID analgesic regimes. Use of NSAIDS compared to opiates 

resulted in no significant difference in pain scores (but was associated with requirement for more rescue medication) 

and non-inferior pleurodesis outcomes, suggesting this class of drug can be used in those undergoing pleurodesis 

[12].  

This study was the first randomised trial to specifically address the effect of chest drain size on pleurodesis outcomes 

using a non-inferiority design. Smaller chest tubes were associated with less pain but failed to meet non-inferiority 



criteria for pleurodesis efficacy (failure rate of 12Fr drains 15/50 (30%); 24Fr drains 12/50 (24%)). Small drains 

blocked more commonly, resulting in a failure to administer talc. A higher risk of unintentional displacement of 

smaller tubes (42% vs 28%) was also observed. Differences between per-protocol and ITT analyses implied that 

where talc was successfully administered by 12Fr drain, pleurodesis success rates were reasonable [12].  

Mirroring this result, the TAPPS study (not designed to primarily address the question of pleurodesis success based 

on chest tube size, but randomising patients to receive talc slurry by 12-14Fr tube or talc poudrage with a 16-24Fr 

tube) found no difference in pleurodesis efficacy between treatment arms. Small chest tubes had a higher 

displacement rate than larger tubes (9 vs 2) [8**].  

Neither study advocates for the use of large drains over small, with similar pleurodesis success rates observed 

between study arms. Importantly, both emphasise that attention to basic drain care is essential to enable adequate 

fluid drainage and talc delivery. This should include satisfactory fixation and regular drain flushes, paramount for 

patients with smaller drains.  

 

Ambulatory Management 

IPCs provide an alternative approach to chemical pleurodesis, whereby day-case insertion of a long term tunnelled 

drain facilitates regular, intermittent fluid drainage to be performed in the community. Often used as a treatment of 

choice for patients with known non-expandable lung [6*], more recent studies have demonstrated dyspnoea control 

comparable to chemical pleurodesis and explored how different drainage regimes can be utilised to suit individual 

patient needs [13*]. IPCs are therefore now considered to represent an alternative first line strategy for MPE 

control.  

Two studies comparing IPCs with talc slurry, demonstrate comparable breathlessness control between interventions 

[14. 15]. 106 patients received either a chest drain and talc slurry or an IPC with drainage three times per week in the 

TIME 2 trial, with the primary outcome of dyspnoea relief over the first 42 days after enrolment (measured on a 

100mm VAS scale, clinically significant decrease = 10mm). No significant difference was observed between 

treatments (mean difference of 0.16mm (95% CI -6.82 to 7.15mm; p=0.96)). Secondary analyses demonstrated a 

statistically significant improvement in dyspnoea in the IPC group at 6 months compared with the talc slurry group 



(mean VAS difference -14mm (95% CI -25.2 to -2.8) p=0.01). Twelve patients (22%) in the talc group required further 

invasive pleural intervention compared with 3 (6%) in the IPC group (OR 0.21 (95% CI 0.04 to 0.86) p=0.03). [14]  

Thomas et al. reported a statistically significant reduction in the number of days spent in hospital (until 12 months or 

death) among patients randomised to receive an IPC with symptom guided drainage (n=74) compared to those 

undergoing chest drain and talc pleurodesis (n=72). Secondary outcome analysis showed no significant between 

group differences in dyspnoea improvement or quality of life. [15]  

Although IPCs were introduced with the primary aim of breathlessness relief, spontaneous autopleurodesis (the 

cessation of pleural fluid drainage without instillation of a chemical sclerosant into the pleural space and with 

associated relief of dyspnoea [16]) may occur. Originally reported in secondary outcomes analyses in up to 51% of 

patients [14], more recent primary outcome data identifies a much lower rate of 24%. [16]  

Two studies comparing daily IPC drainage to standard regimes demonstrate that rates of spontaneous pleurodesis 

can be increased with daily drainage. Autopleurodesis occurred more frequently in the ‘aggressive’ drainage group 

(n= 73) with a shorter median time to cessation of fluid drainage than the alternate day group (n= 76) in the ASAP 

trial (47% vs. 24% respectively).[16] In AMPLE-2, higher spontaneous pleurodesis rates occurred in the daily drainage 

group than in the symptom guided group (16/43 (37%) vs 5/44 (11%) p=0.049 respectively) over the first 60 days 

post intervention. The primary outcome objective, mean daily breathlessness (VAS) score over the first 60 days, did 

not differ significantly between groups. [17]  

Combining the benefits of outpatient treatment with the efficacy of chemical pleurodesis, the IPC Plus study was the 

first multicentre RCT to test the hypothesis that talc administered via IPC is more effective at inducing pleurodesis 

than the use of an IPC alone. At day 35, 30/69 (43%) of patients randomised to receive 4g talc slurry via IPC (in the 

absence of substantial lung entrapment) had successful pleurodesis, compared with 16/70 (23%) in the placebo 

group (who received 50ml intrapleural 0.9% NaCl) (p=0.008). No significant difference was observed between groups 

in the number of adverse events. [18]  

These studies have outlined the different approaches to IPC use, with adaptations to meet the needs of an individual 

patient. Insertion of tunnelled catheters for patients with known-non expandable lung is a well established practice, 

in which symptom guided drainage results in dyspnoea control comparable to chemical pleurodesis. For patients 

with full lung expansion (or only minimal lung entrapment) in whom an ambulatory pathway is preferred, optimising 



pleurodesis outcomes by daily drainage and instillation of talc slurry via IPC offers an increased chance of pleurodesis 

success and thus catheter removal. Considering the poor prognosis of MPE and the versatility offered by an IPC, 

treatment discussions should explore patient preferences which should be incorporated into management decision 

making.  

The ongoing OPTIMUM [19] study will help further define how individualised pathways may be implemented in 

practice.   

 

Optimising Outcomes in Nonexpansile Lung 

Nonexpansile (‘trapped’) lung is a potential cause of pleurodesis failure and, when minor, can be difficult to identify 

prior to intervention. Measurement of pleural elastance (PEL) (change in pressure per volume of pleural fluid 

removed) indicates the degree of resistance to lung re-expansion during pleural fluid drainage. Low PEL has been 

associated with pleurodesis success [20*]. Although Chopra et al have demonstrated the relationship between PEL 

and radiographic lung expansion may not be as straightforward as previous studies have reported [21*], results from 

the EDIT pilot study have shown that PEL measurements can be applied to direct management, with patients 

receiving either talc slurry pleurodesis or an IPC based on elastance values [22*].  

Pleural pressure measurement may additionally be used to guide the volume of fluid removed during therapeutic 

thoracentesis, in order to avoid complications such as chest discomfort in patients with non-expandable lung. Lentz 

et al conducted a randomised single-blind trial of 128 patients receiving therapeutic thoracentesis guided by pleural 

manometry (n=64) or by symptoms alone (n=64). The primary outcome was patient reported chest discomfort from 

the start of the procedure to 5 minutes after drainage using a 100mm VAS scale. No difference was found between 

intervention arms (mean difference in VAS 2.4mm (95% CI -5.7 to 10.5); p=0.56). In addition, no difference was 

found in the number of drainages terminated due to pressure change criteria or chest discomfort, procedure 

duration, volume drained or rate of complete lung re-expansion. With no improvement seen in patients’ comfort 

level in the intervention group and no serious complications observed in the control group, the authors conclude 

against the routine use of pleural manometry during large volume therapeutic thoracentesis [23**].  



At present, an IPC remains the most effective option for patients with nonexpansile lung [1]. Further evidence on the 

optimal management of trapped lung will be provided by the MesoTRAP feasibility study and pilot trial, randomising 

patients with mesothelioma and clinically significant trapped lung to receive either an IPC or video-assisted 

thoracoscopic partial pleurectomy/decortication (VAT-PD). [24*] 

 

The Multi-loculated Effusion 

Development of a septated pleural effusion may lead to incomplete fluid drainage following chest drain insertion, 

with persistent breathlessness and a reduced likelihood of pleurodesis success. Mishra et al randomised 71 patients 

with non-draining, septated MPE to receive three doses of intrapleural urokinase or matched placebo. Despite 

significant improvements of chest x-ray appearances in the fibrinolytic group, VAS dyspnoea scores were not 

significantly different between the groups over the 28 days post intervention and no significant difference in time to 

pleurodesis failure was observed. The authors, therefore, do not advocate the use of fibrinolytics in loculated MPE 

but do suggest further consideration of the potential benefits, which may include a shortened length of hospital stay 

[25].  

Notably, all-cause mortality was high; death occurred by 12 months in all patients receiving talc slurry and 31/36 

receiving urokinase, highlighting the significant mortality associated with MPE requiring inpatient treatment. The 

high attrition rate may explain why inter-group differences in breathlessness and pleurodesis failure were not 

observed [25].   

 

The Role of Surgery 

 

Surgical debulking of pleural tumour mass with the aim of fluid control was evaluated in one study, recruiting 

patients with mesothelioma and pleural effusion to either VATS partial pleurectomy (VAT-PP) or talc pleurodesis. No 

significant survival difference was observed, with surgical complications significantly more common after VAT-PP 

[26]. Current recommendations are therefore that talc slurry or thoracoscopic talc poudrage pleurodesis should be 

offered to patients with mesothelioma in preference to VATS partial pleurectomy for definitive fluid control [27].  



Pleurodesis success rates of thoracoscopic mechanical pleural abrasion were comparable to talc slurry in two studies 

[28, 29]. The AMPLE-3 study will give further data on the potential benefits of surgical intervention [30].  

 

Conclusion:  

A number of recent, high impact publications have emphasised the clinical heterogeneity associated with malignant 

pleural disease and rendered the concept of a universal treatment approach obsolete. Each management strategy 

confers its own advantages, which should be considered in the context of patient prognosis, functional status and 

variables such as trapped lung or fluid loculation.   

Malignant pleural effusion confers a poor prognosis. Consequently, treatment aims focus on symptom reduction and 

optimising quality of life. Informed discussion should elicit patient preferences, which fundamentally, should be 

incorporated into management decision making.   

Recent publications have demonstrated comparable pleurodesis outcomes of talc slurry to talc poudrage and 

strategies to combine the advantages of IPCs with a chemical pleurodesis. For patients with an IPC and without 

significant trapped lung, a daily IPC drainage regime improves the chances pleurodesis success and early IPC 

removal. 

Further robust exploration of relevant, patient centred outcomes such as quality of life and symptom reduction will 

help to inform patient centred discussions and decision making. Clarification of the wider impact of available 

treatments, such as the burden of community IPC drainage or length of stay associated with chemical pleurodesis is 

a priority.  

 

 

Key Points 

• Malignant pleural effusion is a common cause of breathlessness and confers a poor prognosis. 

• Treatment options focus on symptom control, with patient preference an integral component of 

management decision making.  



• For most patients, definitive pleural intervention is preferable to avoid repeated invasive pleural 

intervention. 

• Indwelling pleural catheters are now considered to provide an alternative first line strategy for MPE control.  

• Where appropriate, daily IPC drainage regimes and talc slurry instillation via IPC may be used to combine the 

benefits of an ambulatory treatment pathway and efficacy of a chemical pleurodesis.  
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