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Abstract: 

Malignant pleural effusion (MPE) is a complication of advanced cancer, associated with 

significant mortality and morbidity. This entity is commonly treated by respiratory physicians, 

oncologists and thoracic surgeons. There have been various randomised clinical trials 

assessing chest drain pleurodesis, indwelling pleural catheters, treatment of septated MPEs, 

use of thoracoscopy and pleurodesis and pleurodesis through IPCs in the past decade which 

have addressed some key points for management of MPEs with a significant focus on 

patient related outcomes. In this review we examine and review the literature for 

management strategies for MPEs and discuss future directions. 

Introduction: 

Malignant pleural effusion (MPE) is seen in around 15 % of all cancers.(1) A retrospective 

analysis using the Healthcare Cost and Utilization Project National Inpatient Sample 

database showed that in the United States, MPE accounted for more than 125 000 

admissions with an estimated expense of more than 5 billion dollars per year for inpatient 

stay with an inpatient mortality of around 12% in 2012.(2) Evidence has shown life 

expectancy to range from 3 to 12 months following a diagnosis of MPE depending on the 

primary tumour.(3) This in addition to increased mortality and morbidity due to MPEs is also 

associated with significant financial burden to the health care system.  

The majority of MPEs are caused by lung cancer in males and breast cancer in females, 

these two cancers account for 50-60% of all MPEs.(4) Malignant effusions develop in about 

30% of patients with lung cancer and in around 7-10% patients with breast cancer.(5, 6) 

Mesothelioma is the most common primary pleural tumour and is associated with MPE in 

90% of cases.(7) It has been shown that in patients with lymphoma, presence of MPE on 

diagnosis is associated with higher chance of disease recurrence post chemotherapy.(8) 

Just the presence of pleural effusion in patients with lung cancer, even in the absence of 

proven malignant nature of the effusion, confers a survival disadvantage when compared 

with those without the effusion (7.49 vs 12.65 months).(9)  

With 1 in 8 men and 1 in 10 women developing cancer globally, overall cancer incidence and 

mortality has increased partly due to aging and growth of population and also due to change 

in prevalence and distribution of risk factors for cancer. In the UK cancer mortality and 

incidence is predicted to increase until 2035.(10, 11) Hence it can only be assumed that 

burden of MPE will also rise in the coming years.  

Various theories have been hypothesized for pleural fluid formation in MPE including direct 

tumour invasion from adjacent structures, haematogenous spread to the pleura, tumour 

emboli and infiltration of lymphatic drainage with upregulation of angiogenic growth factors 

by tumour cells which leads to further fluid formation.(12, 13) 

Since the presence of a MPE is associated with advanced and incurable cancer with limited 

survival, treatment options historically have looked at symptom control and are largely 

palliative in nature. 

 

 



Management Options 

The first randomised control trial for MPE was carried out in 1977.(14) Traditionally studies 

at that time looked at measures to obliterate pleural space and prevent fluid recurrence in 

the form of invasive procedures such as pleurectomy or instilling pleurodesis agents and 

hence most clinical trials were based on finding the optimum pleurodesis agent. The primary 

outcome in these trials was radiological resolution rather than patient centred outcomes.(15) 

However, treatment for MPEs has seen a huge change in the past decade with the advent of 

clinical trials looking at newer devices such as indwelling pleural catheters (IPC) for fluid 

control, increased focus on patient centred outcomes such as breathlessness and largely 

shifting treatment strategy towards outpatient management. 

Symptom based approach 

Whilst most patients with MPE display symptoms of breathlessness, a small proportion of 

them may be asymptomatic. (7) BTS guidelines in 2010 and recently published ATS 

guidelines suggest observation for patients who are asymptomatic with MPEs.(7, 16) 

Although the evidence is weak, based on two retrospective lung cancer cohorts there is 

currently no justification to intervene in asymptomatic patients with proven metastatic cancer 

since it would only subject them to a small risk of the procedure without conferring any 

clinical benefit.(9, 16, 17) A multicentre observational study of 537 patients with MPEs 

showed that definitive interventions (i.e. pleurodesis, IPC, or both) were required in 54% of 

cases; patients with low pleural fluid pH (odds ratio (OR) 37.04), effusions occupying >50% 

of the hemithorax (OR 3.31) and increasing age (OR 1.02) were associated with use of 

definitive treatment options.(18) 

Thoracentesis 

Thoracentesis is the first step in management for MPEs in most treatment guidelines. (7, 16) 

It is a percutaneous procedure in which pleural fluid is drained through the chest wall using a 

small bore catheter. It serves two important purposes – confirming symptomatic benefit in 

patients and assessment for the presence of non-expandable or trapped lung which would 

aid in further management. If the patient has no symptomatic benefit, then other causes for 

dyspnoea (e.g. pulmonary lymphangitis, pulmonary embolism, endobronchial obstruction, 

heart failure) should be looked for. Furthermore large volume thoracentesis can help predict 

rate of re-accumulation of pleural fluid. Recent retrospective data shows that 55% patients 

will need a repeat aspiration within 14 days.(19) MPEs associated with highly 

chemosensitive cancers such as lymphoma and small cell lung cancer may only require a 

single aspiration which temporarily relieves breathlessness till systemic oncological 

treatment takes effect. According to BTS guidelines, aspiration should be limited to 1.5 litres 

on a single occasion to prevent re-expansion pulmonary oedema (<0.5% in large series). 

(20) Most centres undertake large volume aspirations in a controlled manner with stoppage 

of drainage if the patient experiences symptoms such as chest pain or coughing. Although 

the BTS guidelines published in 2010 recommended repeated therapeutic aspirations as the 

treatment of choice for MPE management in patients with life expectancy less than 1 month, 

this is likely to change in future guidelines with the availability of other treatment options 

such as indwelling pleural catheters. Furthermore repeated pleural aspirations cumulatively 

increase the risk of procedure related bleeds, infection and formation of pleural septations 

and adhesions.(7) 

Role of pleural manometry and trapped lung 

Trapped lung or non-expandable lung (NEL) is defined as inability of the lung to expand to 

the chest wall preventing visceral and parietal pleura apposition due to either pleural 



disease, endobronchial obstruction or chronic atelectasis.(21) NEL is seen in approximately 

30% of patients with MPE.(22) There are no robust tools available to identify NEL and 

although NEL is commonly seen in chest radiographs, there exists significant inter observer 

variability.(23) NEL is thought to be associated with pleurodesis failure and hence its 

identification is important since it will guide clinicians to use IPCs as the treatment of choice 

in these patients. Pleural manometry is a simple medical procedure that helps to follow 

pleural pressure changes during therapeutic aspiration.(24) A recent RCT assessed the 

utility of pleural manometry for symptom guided aspiration in 128 patients and found no 

difference in patient reported outcomes (i.e. chest pain during aspiration) between the two 

groups. Based on this RCT, there is currently no role for pleural manometry in routine 

therapeutic aspiration.(25) However, pleural manometry is useful to measure pleural 

elastance defined as change in intrapleural pressure divided by change in pleural cavity 

volume (equal to volume of pleural fluid aspirated) following aspiration.(26) It is hypothesized 

that elevated pleural elastance is a strong predictor of NEL and a study in which patients are 

directed for either IPC or chest drain-pleurodesis based on pleural fluid elastance values is 

currently under recruitment (NCT03319186). (27, 28) Unfortunately there are no methods to 

detect the presence of a trapped lung prior to pleural aspiration and this study may help in 

deciding definitive intervention either in the form of IPC or chest drain at the time of pleural 

aspiration itself, thus, saving an additional procedure and shortening the treatment pathway. 

Pleurodesis 

Pleurodesis is defined as parietal- visceral pleural adhesion with obliteration of the pleural 

space. It can be achieved chemically by instillation of a pleurodesis agent or mechanically by 

surgical abrasion or pleurectomy. This creates a profound inflammatory reaction eventually 

leading to fibrin accumulation and pleural fibrosis. Pleurodesis can cause significant chest 

pain and fever as a result of pleural inflammation which is believed to directly correlate with 

the success of pleurodesis.(29) Various chemical agents (talc, tetracycline, bleomycin and 

others), bacterial products (Corynebacterium parvum, Streptococcus pyogenes) and 

autologous blood patch have been used for decades to achieve pleurodesis. In a Cochrane 

review and meta-analysis for different pleurodesis strategies by Clive et al which included 41 

studies evaluating 16 pleurodesis methods and included 2,345 participants, although there 

was no evidence to support any difference among agents for pleurodesis, in the network 

analysis the estimated rank of talc poudrage was second, ahead of bleomycin and 

tetracycline. (30) In another head to head RCT comparing talc versus bleomycin, talc was 

superior as compared to bleomycin in achieving successful pleurodesis.(31) Hence talc is 

the most widely used agent and is considered to be the most effective pleurodesis agent. 

Talc can be administered as a slurry where talc mixed with sterile fluid is administered 

through a chest tube at the bed side or as a poudrage which is conducted during medical or 

surgical thoracoscopy where talc is blown in the pleural cavity as a powder. 

Medical thoracoscopy is a procedure commonly performed by respiratory physicians to 

inspect and drain pleural space under conscious sedation and local anaesthesia. It provides 

the advantage of taking pleural biopsies and inserting a pleurodesis agent at the same time 

with insertion of chest drain or IPC. In a large RCT 482 patients were randomised to either 

talc poudrage through surgical thoracoscopy or talc slurry through a chest drain and there 

was no difference in pleurodesis success at 1 month. (22) In a recently published multicentre 

study in UK, 330 patients were randomised to poudrage via medical thoracoscopy or slurry 

through chest drain and pleurodesis success at 3 months was determined. There was no 

significant difference in rate of pleurodesis failure between the two groups (22% in talc 

poudrage versus 24% in talc slurry). There was no difference in the secondary outcomes 



which included patient reported pain and dyspnoea at 30, 90 and 180 days, overall mortality 

and health related quality of life between the two groups. (32) 

The TIME-1 trial helped gather evidence on two important aspects of pleurodesis via chest 

tube thoracostomy – chest drain size and use of NSAIDS. This 2 X 2 factorial, phase-3, 

multicentre RCT randomised 330 patients to either small bore (12Fr) or large bore (24Fr) 

chest drain along with either opioids or NSAIDS for pain control. NSAIDS were shown to be 

non-inferior to opioids in terms of pleurodesis success at 3 months. The small bore drains 

were associated with higher fall out rates, fewer patients receiving talc and higher 

complication rate for insertion. The pleurodesis failure rates were 30 % versus 24% in the 

small bore versus large bore drains suggesting a larger bore drain may increase the 

chances of pleurodesis success. (33) However, a recent meta-analysis found no difference 

in pleurodesis success between large and small bore chest drains.(34) Further studies that 

are powered to address the optimum size for chest drain for pleurodesis are needed. 

In a recent observational study, successful pleurodesis was also associated with survival 

benefit.(35) According to the American Thoracic Society, pleurodesis is defined as complete 

success (absence of fluid re-accumulation until death), partial success (partial re-

accumulation of fluid, but no further therapeutic thoracenteses required for the remainder of 

the patient’s life), and failure (lack of success as defined above).(1) In the settings of clinical 

trials, pleurodesis success is defined as lack of pleural interventions either at one or 3 

months. Pleurodesis success with talc, (either slurry or poudrage) has been around 70-80% 

in different clinical trials, however, this may probably be lower in day to day practice.(22, 32, 

33, 36). Dresler et al. showed pleurodesis success rates of around 75% at 1 month which 

dropped to around 50% at 6 months irrespective of the method of delivery of talc i.e. either 

slurry or poudrage. (22)However, a recent study by Bhatnagar et al. showed a constant 

pleurodesis failure rates of about 20-30% at 30 days and 6 months in both groups (poudrage 

and slurry).(32) 

The most common side effects of talc pleurodesis include chest pain (26%) and fever (30%) 

according to a Cochrane review.(37) Serious complications can include acute respiratory 

distress syndrome (0.28%) which is rare and is hypothesized due to systemic absorption of 

small particle size talc (< 15-20) causing systemic inflammation especially after pleural 

abrasion or multiple pleural biopsies.(38, 39) Historically chest drain pleurodesis requires 

hospitalization, and has been reported to have a median length of 4 days in clinical trials.(36, 

40) 

Although pleurodesis through chest drain has shown to be an effective management option 

for patients with MPE, little is known about timing of pleurodesis and drain removal post 

pleurodesis. Thoracic ultrasound to look for absence of lung sliding (i.e. movement between 

parietal and visceral pleural with respiration) can be used to decide timing of pleurodesis and 

determine which patients have achieved pleurodesis thereby facilitating early removal of 

drains and shortening hospital stay. A study looking at these factors has recently completed 

recruitment in UK. (ISRCTN 16441661).   

Indwelling pleural catheters 

An IPC is a silicone catheter placed in the pleural cavity which is tunnelled subcutaneously. 

Its distal end has a cuff which over time forms fibrous tissue in the subcutaneous tissue, 

holding the IPC in place. The IPC is drained via drainage bottles with a one way valve using 

negative suction and flow and volume can be monitored. IPC offers the advantage for 

ambulatory management of MPEs and has gained tremendous popularity in the last decade 

since they minimise hospital admissions. (29, 41) A meta-analysis of 1348 patients with MPE 



managed with IPCs showed that 95.6% had symptomatic improvement in dyspnoea and 

45.6% achieved spontaneous pleurodesis after a median of 52 days.(42) Given its ease of 

insertion and management, they have become a dominant management option in many 

centres worldwide. 

There have been various head to head trials comparing IPCs versus chest drain plus 

pleurodesis for management of MPEs. Putnam et al conducted one of the first randomised 

trials which showed that in 144 patients with MPE, there was no difference between 

pleurodesis with doxycycline through a chest tube and IPCs in terms of improvement in 

dyspnoea and quality of life.(43) The TIME-2 study compared IPCs versus chest drain 

pleurodesis with talc and the study found that both interventions improved dyspnoea with no 

difference in the mean visual analogue scale (VAS) dyspnoea at 30 or 42 days after 

intervention. At 6 months, the VAS between the two groups favoured IPC (mean difference 

of -14 mm). Hospital stay (median 0 versus 4 days) and number of pleural procedures 

required was significantly lesser in the IPC arm. (36) These findings were confirmed in the 

AMPLE study where the primary outcome was mean days spent in hospital. Of the 146 

patients randomised, IPC arm had a shorter stay in hospital with the difference in median 

length of stay being 2.92 days between the two arms.(40) A recent systematic review 

comparing five RCTs found no difference in survival or measures of dyspnoea between the 

two groups with the IPC group being associated with a shorter hospital stay and fewer 

pleural procedures, however, a higher risk of cellulitis.(44) 

IPCs are the treatment of choice in patients with NEL. Although there are no dedicated 

prospective trials to assess the utility of IPCs in trapped lung, a single systematic review 

including 5 IPC studies for management of MPEs concluded that IPCs are indicated in 

trapped lung.(44) 

IPCs are associated with higher rates of complications. The strongest concern is for pleural 

infection especially in patients receiving chemotherapy. In a large multicentre review of 1021 

patients with IPC, 50 patients (4.9%) developed pleural infection and 94% of these were 

controlled with antibiotics and pleural infection related mortality was less than 0.3%.(45) 

There are currently no treatment guidelines for IPC related pleural infection. At our centre, 

treatment is based on a case by case approach assessing site of infection (tract vs pleural 

fluid or both) based on ultrasound findings and pleural fluid biochemistry and cultures. 

Treatment then involves prolonged antibiotics for 4-6 weeks guided by antimicrobial 

sensitivities, regular IPC drainage and removal of IPC once pleural infection is under control. 

As suggested by a retrospective observational study, patients with an IPC related pleural 

infection appear to have higher rates of autopleurodesis and better survival.(46) Pain is 

frequently seen following IPC insertion, however, there is no difference when compared with 

chest drain and pleurodesis.(36) Other complications include cellulitis around IPC tract, IPC 

related symptomatic loculation formation, fracture of IPC on removal (i.e. incomplete removal 

of IPC) and catheter blockage.(47) Other subjective limitations of IPCs not frequently 

captured in clinical trials is the restriction in patients’ lifestyle due to the presence of a plastic 

tube adhered to the chest wall and intrusion of personal space with frequent district nurses 

visits for drainage which are essential factors to consider whilst decision making.(48) 

 Although IPCs are shown to shorten hospital stay, whether there is cost benefit to the health 

care system is debatable. Cost analysis of patients in TIME-2 showed no difference in costs 

between patients treated with chest drain-pleurodesis ($4581) versus patients treated with 

IPCs ($4993).(49) IPCs are more cost effective than pleurodesis in patients with a limited (6-

12 week) survival as direct (drainage bottles, healthcare resources needed for drainage) and 

indirect costs (associated with management of complications) increase with time. (50) 



IPC can be drained by two approaches – symptom based drainage (usually 2-3 times/week) 

or aggressive with daily drainage. Wahidi et al published the ASAP trial in 2017 which 

compared aggressive daily drainage with conventional alternate day drainage. 

Autopleurodesis was achieved in 47% of patients as compared to 24 % in the control arm at 

12 weeks (p=0.003), although many patients dropped out or died in both groups before the 

primary end point was reached. Furthermore the median time to achieve pleurodesis was 

reduced from 90 days to 54 days. However, this study did not show any difference in quality 

of life or patient satisfaction between the two groups.(51) The AMPLE-2 study looked at 

aggressive versus conventional IPC drainage with dyspnoea as their primary outcome. 

Although there was no difference in dyspnoea between the two groups at 60 days there was 

higher autopleurodesis rates in the aggressive drainage group (37% vs 11%). This was the 

first study to show better patient related quality of life in the aggressive drainage group. (52) 

Silver nitrate has been used for pleurodesis and has shown success rates of around 90-

95%.(53) A recent study by Bhatnagar et al has demonstrated the safety of a drug eluting 

IPC, using silver nitrate as a slow release coating for achieving pleurodesis. Silver nitrate 

coated IPC (SNCIPC) was inserted in 10 patients with MPE. Of the 9 patients with 

expandable lung, 89% achieved pleurodesis after a median of four days. 15 of the 17 IPC 

related side effects were mild indicating acceptable tolerability and safety profile. Pleurodesis 

using SNCIPC was far more superior to expected pleurodesis rates by aggressive drainage 

or talc pleurodesis through the IPC.(54) 

The BTS guidelines published in 2010 recommended IPCs as a second line treatment in 

patients with recurrent effusions or who had failed pleurodesis or with a non-expandable 

lung. However, given the robust data on the efficacy of IPCs in management of dyspnoea in 

patients with MPE in the past decade, it is making its place as a first line treatment option in 

patients with MPE. This has already been incorporated in the ATS and ERS/EACTS 

guidelines for MPE management published recently.(16, 55)  

Combined approaches 

Few observational studies have been published which have looked at a combination of 

various therapeutic interventions for management of MPE. This mainly involves 

thoracoscopic pleurodesis and IPC. In an observational, feasibility study, Reddy et al 

performed medical thoracoscopy with talc poudrage followed by IPC insertion in 30 patients. 

Median duration in hospital was 1.79 days and pleurodesis success was seen in 92% 

patients, with the IPC being removed in a median of 7.54 days. Dyspnoea and quality of life 

improved in all patients.(56) IPC PLUS was the first study published which aimed at 

achieving pleurodesis through an IPC using a sclerosing agent. In this single blind 

multicentre RCT, 154 patients were randomised to either receive 4 g of talc slurry or placebo 

at day 10 through the IPC. At day 35, 43% patients in the talc group had successful 

pleurodesis as compared to 23% in the placebo group.(57) 

Surgical options 

Surgical options for MPE include pleurectomy and abrasion pleurodesis. Although few case 

series suggest partial and total pleurectomy are effective treatment options for MPE, several 

RCTs comparing surgical and medical pleurodesis have found no difference in pleurodesis 

success rates.(58, 59) In a large RCT, 196 patients with mesothelioma were subjected to 

either VATS pleurectomy or talc pleurodesis using slurry or poudrage. There was no 

significant difference in the primary outcome of survival at 1 year (52% in VATS group 

versus 59% in talc pleurodesis group). VATS group was associated with increased rates of 



complications, longer hospital stay and higher expenses.(60) Based on the findings of these 

studies there is currently no role for surgery in the treatment of MPEs. 

Septated and loculated MPE 

Loculated effusions are defined as effusions with multiple loci i.e. the effusion is divided into 

separate pockets of effusion. Septated effusion is defined as the presence of fibrinous 

strands in the effusion due to excessive fibrin formation. The proportion of MPEs with 

septations is not clearly known.(61) In a retrospective analysis of 540 patients who 

underwent medical thoracoscopy for MPE, Bielsa et al. found some degree of septations in 

332 (60%) patients which obstructed two thirds or more of the view on thoracoscopy in 84 

(15%) patients. The extent of septations correlated with a greater tumor burden and 

decreased survival (median survival of 9 months in patients without adhesions versus 4.8 

months in patients with dense adhesions).(62) 

In the TIME3 trial, 71 patients with non-draining MPE due to septations received either 

urokinase (100000 U, three doses over 36 h) or placebo, followed by talc slurry pleurodesis 

after 24 h. There was no difference in visual analogue dyspnoea scores over the first month 

or pleurodesis failure rates at 1 year between the two groups. However, urokinase 

performed better than placebo for secondary outcome measures, including an 18% greater 

reduction in pleural opacification on chest radiography 2 days post-randomisation, shorter 

length of hospital stay (6.2 versus 8.7 days) and improved survival (69 versus 48 days; all 

p<0.05). Moreover, 48% of the study population died within 1 month of randomisation, which 

highlights the poor prognosis of patients with septated MPEs.(63) 

Although intrapleural fibrinolytics increase volume of pleural fluid drained and improve 

radiological appearances, they have no effect on patient related outcomes such as 

dyspnoea or survival. Currently treatment options for this cohort are highly limited. 

Intrapleural targeted therapies 

Treatment options that have been discussed for MPE so far are merely methods to control 

pleural fluid to provide relief of breathlessness. None of these interventions deal with 

managing the primary tumor. There have been two phase II trials that have looked into 

efficacy of intrapleural bevacizumab in patients with MPE secondary to non-small cell lung 

cancer (NSCLC). In the first study, 24 patients were randomised to either receive intrapleural 

paclitaxel with intrapleural bevacizumab or isolated intrapleural paclitaxel. The combination 

therapy significantly reduced pleural fluid level and improved dyspnoea in 78.6% patients as 

compared to 50% treated with intrapleural paclitaxel alone (p < 0.005). Moreover, 1 year 

survival was better in patients treated with combination therapy (45.8% versus 20.8%; p < 

0.005). (64) Another phase II study compared intrapleural cisplatin with or without 

bevacizumab in 70 patients with non squamous NSCLC related MPE. The addition of 

bevacizumab lead to better MPE response rates (85.7% versus 56.6%). However, a recent 

review by Sabang et al. concludes that these studies were not adequately powered and lack 

of placebo controlled trials interferes with determining the actual efficacy of bevacizumab in 

fluid control.(65) 

Bevacizumab acts by inhibiting VEGF thereby decreasing pleural fluid formation and 

promoting pleural apposition which may enhance efficacy of chemical pleurodesis. However, 

experimental studies have failed to support this hypothesis and using a rabbit model, 

intravenous administration of anti-VEGF antibody reduced degree of pleurodesis on post 

mortem examination.(66) 

Hence currently no conclusions can be drawn on the efficacy of antitumor treatment in MPE. 



Utility of prognostic scores 

It is essential to predict survival in patients with MPE as it will help in triaging patients with 

better survival prediction to more aggressive pleural interventions and oncology treatment, 

and patients with a poor survival prediction to a less invasive strategy with higher focus on 

symptom control. Historically massive effusion has been associated with a poor survival, 

although there was significant difference in the definition of massive effusion in the 

studies.(67, 68) 

Since 2014, two prognostication tools have been developed and validated in MPE. The 

LENT score – based on pleural fluid Lactate dehydrogenase, Eastern Cooperative Oncology 

Group (ECOG) performance score, Neutrophil-to-lymphocyte ratio, and Tumour type (LENT) 

was developed using data from 789 patients with MPE across three international centres. 

Based on these variables, patients were separated into low, moderate and high risk groups 

with median survival of 319, 130 and 44 days respectively. In the validation cohort, the LENT 

score was significantly better than ECOG performance score in predicting survival at 3 

months and 6 months.(3) 

The PROMISE study developed a clinical and biological prognostic score for patients with 

MPE based on ECOG performance score, previous chemo therapy and radiotherapy, cancer 

type, white blood cell count, C-reactive protein, haemoglobin and tissue inhibitor of 

metalloproteinases 1 (TIMP 1) levels for the biological score. Based on the score patients 

are divided into four categories with median survival ranging from < 25% to > 75% at 3 

months.(69) 

In patients with mesothelioma, the Brims decision tree derived from 482 sequential 

mesothelioma patients and validated in an independent cohort is the most clinically useful 

prognostication tool. It is based on symptoms such as weight loss, performance status, 

haemoglobin, albumin and mesothelioma histology. The decision tree separates patients into 

four groups with survival falling from 34 months in group 1 to 17.7, 12 and 7.4 months in 

subsequent groups.(70) 

Although all these prognostic markers are validated tools, their complexity and wide range of 

survival reduced their value in day to day practise and further studies are needed to 

determine their utility in clinical pathway.  

Expert Commentary: 

In the current era, there are various interventions available for management of MPEs. While 

therapeutic large volume aspiration remains the initial intervention choice, it is no longer 

recommended as a definitive management strategy even for patients with a survival less 

than one month. Chest drain with pleurodesis and IPC have shown to be highly effective 

treatment options in patients with MPE. However, neither is perfect. Each has its own set of 

advantages and disadvantages. While chest drain pleurodesis confers a success rate of 

around 70% in the setting of clinical trials albeit lower in clinical practise, it is associated with 

a prolonged hospital stay of 3-5 days adding further morbidity. Although IPCs are attractive 

as day case options with reduced hospital stay and decreased ‘pleural procedures’ perhaps 

for the physician, IPC drainage in the communities although not equivalent to aspiration or 

chest drain insertion should be possibly sought as procedures for the patients. There is no 

‘one-fit-all’ treatment option available and decision regarding either procedure should be 

made on an individual case by case scenario taking into account patient preference and 

social support, performance status, predicted responsiveness to antitumor therapy, expected 

survival, effusion characteristics such as trapped lung or septated effusion and resource and 



expertise availability. There are various patient centred tools available to ease decision 

making.(71) IPCs remain the treatment of choice in patients with NEL.  

Although health economic analyses have shown that therapeutic aspiration is the most cost 

effective intervention, it is the least effective in terms of quality of life. IPCs have shown to be 

the most cost effective strategy particularly when patient survival is predicted to be less than 

6 months and further trial designs need incorporation from health care economics to 

determine the most effective strategy taking into account patient outcomes and cost 

effectiveness for any health system. 

Given the short average life expectancy with MPEs, it would be crucial to target therapies to 

achieve fluid control and pleurodesis at the earliest to minimise the effect of effusion on 

quality of life. Whether using ultrasound guidance to determine timing of pleurodesis through 

chest drain to increase pleurodesis success rates and shorten hospital stay or aggressive 

drainage through IPCs combined with talc pleurodesis, these strategies will be the way 

forward. Silver nitrate as a pleurodesis agent has shown to be extremely potent and larger 

studies investigating its efficacy are needed.  

All measures for management of MPEs at the moment are largely for symptom control and 

an effort to improve quality of life with prevention of fluid recurrence. Whether any of the 

interventions provide a survival benefit would be an important factor for decision making in 

the future and may change management pathways for more aggressive strategies for fluid 

control. There have been observational studies to show successful pleurodesis confers a 

survival benefit. Further studies are needed to explore this. 

The ultimate aim for management of MPEs would be to stop pleural fluid formation. 

Identification of pleural fluid biomarkers will play an important role in management of MPEs 

as it will individualise patient treatment and will focus of fluid formation than fluid control and 

the advent of IPCs makes it an optimum tool to access pleural space long term and 

administer intrapleural therapy.  

Future directions: 

Although there is a large body of evidence available for MPE management, there are still 

many unanswered questions – what is the optimum patient centred outcome? Most trials so 

far have focussed on patient symptoms such as pain and dyspnea with a few focussing on 

quality of life. How can we predict rate of pleural fluid recurrence, how to identify patients 

who will have maximum benefit with interventions and how to predict survival with various 

interventions? Further clinical trials will perhaps aim to provide answers to many of these 

questions.  

Currently robust evidence is available for fluid control management strategies for MPE 

although much more evidence is needed for management of trapped lung, septated MPEs in 

the outpatient setting. Future trials will be aimed at studying pleural markers and developing 

intrapleural drugs to prevent fluid formation. Recent studies have shown discordance 

between pleural metastases’ tumour microenvironment and primary carcinoma and 

heterogeneity exists even within pleural tumour cells within the same patient, possibly 

suggesting MPE formation is an independent entity.(72) Hence, patients with MPEs from 

different primary tumours should be stratified separately in clinical trials to account for 

variability in pathogenesis and prognosis. Clearly, better understanding of MPE 

pathophysiology is needed to facilitate intrapleural specific treatments.  

Pleurapump which is a novel pump system allowing pleural fluid to move from the pleural 

space to the urinary bladder has been recently used in the management of recurrent MPEs. 



It offers advantages over IPCs as it does not require frequent drainages which can be 

intrusive and painful for patients. This has been used in two patients and phase 3 studies are 

needed to demonstrate the efficacy and utility of this system for management of MPE.(73) 

Conclusion: 

MPE treatment has progressed tremendously in the past decade. Various treatment options 

are available and management currently largely depends on patient preferences along with 

availability of expertise which may be significantly restricted in countries with limited 

resources. Prediction scores in clinical practice can aid with prognosis and guide choice of 

therapy as risks, complications and setting of procedures widely varies. A number of 

unanswered questions remain, and ongoing research will help clinicians enhance care for 

this patient group. 

Key issues: 

1. Management of MPE has changed drastically in the past decade with the presence 

of various high quality randomised controlled trials. 

2. MPE management is currently focussed on symptom control with the aim of reaching 

early and successful pleural symphysis. 

3. Chest drain pleurodesis is as effective as IPC in management of dyspnoea and 

should be offered as first line treatment in patients with MPE with a fully expandable 

lung.  

4. Talc is the most effective agent available for pleurodesis and can be performed as a 

slurry or poudrage with equal efficacy. 

5. IPCs are the management of choice for patients with trapped lung and previous failed 

pleurodesis. Aggressive IPC drainage and outpatient talc through the IPC increase 

chances of pleurodesis. 

6. Further management strategies in the future would be a combination of different 

therapeutic interventions. 

7. Research is needed to identify pleural fluid biomarkers and prevent pleural fluid 

formation. 

 

 

 

 

 

 

 

 

 

 

 

 

  



1. Management of malignant pleural effusions. Am J Respir Crit Care Med. 
2000;162(5):1987-2001. 
2. Taghizadeh N, Fortin M, Tremblay A. US Hospitalizations for Malignant Pleural 
Effusions: Data From the 2012 National Inpatient Sample. Chest. 2017;151(4):845-54. 
3. Clive AO, Kahan BC, Hooper CE, Bhatnagar R, Morley AJ, Zahan-Evans N, et al. 
Predicting survival in malignant pleural effusion: development and validation of the LENT 
prognostic score. Thorax. 2014;69(12):1098-104. 
4. Mongardon N, Pinton-Gonnet C, Szekely B, Michel-Cherqui M, Dreyfus JF, Fischler 
M. Assessment of Chronic Pain After Thoracotomy A 1-Year Prevalence Study. Clin J Pain. 
2011;27(8):677-81. 
5. Apffelstaedt JP, Van Zyl JA, Muller AG. Breast cancer complicated by pleural 
effusion: patient characteristics and results of surgical management. Journal of surgical 
oncology. 1995;58(3):173-5. 
6. Antunes G, Neville E, Duffy J, Ali N, Pleural Diseases Group SoCCBTS. BTS 
guidelines for the management of malignant pleural effusions. Thorax. 2003;58 Suppl 
2(Suppl 2):ii29-ii38. 
7. Roberts ME, Neville E, Berrisford RG, Antunes G, Ali NJ, Group BTSPDG. 
Management of a malignant pleural effusion: British Thoracic Society Pleural Disease 
Guideline 2010. Thorax. 2010;65 Suppl 2:ii32-40. 
8. Das DK. Serous effusions in malignant lymphomas: a review. Diagnostic 
cytopathology. 2006;34(5):335-47. 
9. Porcel JM, Gasol A, Bielsa S, Civit C, Light RW, Salud A. Clinical features and 
survival of lung cancer patients with pleural effusions. Respirology. 2015;20(4):654-9. 
10. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer 
statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers 
in 185 countries. CA Cancer J Clin. 2018;68(6):394-424. 
11. Smittenaar CR, Petersen KA, Stewart K, Moitt N. Cancer incidence and mortality 
projections in the UK until 2035. Br J Cancer. 2016;115(9):1147-55. 
12. Stathopoulos GT, Kalomenidis I. Malignant pleural effusion: tumor-host interactions 
unleashed. American journal of respiratory and critical care medicine. 2012;186(6):487-92. 
13. Rodriguez-Panadero F, Borderas Naranjo F, Lopez Mejias J. Pleural metastatic 
tumours and effusions. Frequency and pathogenic mechanisms in a post-mortem series. 
European Respiratory Journal. 1989;2(4):366. 
14. Mejer J, Mortensen KM, Hansen HH. Mepacrine hydrochloride in the treatment of 
malignant pleural effusion. A controlled randomized trial. Scandinavian journal of respiratory 
diseases. 1977;58(6):319-23. 
15. Davies HE, Lee YC. Management of malignant pleural effusions: questions that need 
answers. Current opinion in pulmonary medicine. 2013;19(4):374-9. 
16. Feller-Kopman DJ, Reddy CB, DeCamp MM, Diekemper RL, Gould MK, Henry T, et 
al. Management of Malignant Pleural Effusions. An Official ATS/STS/STR Clinical Practice 
Guideline. Am J Respir Crit Care Med. 2018;198(7):839-49. 
17. Metintas M, Yildirim H, Kaya T, Ak G, Dundar E, Ozkan R, et al. CT Scan-Guided 
Abrams' Needle Pleural Biopsy versus Ultrasound-Assisted Cutting Needle Pleural Biopsy 
for Diagnosis in Patients with Pleural Effusion: A Randomized, Controlled Trial. Respiration. 
2016;91(2):156-63. 
18. Fysh ETH, Bielsa S, Budgeon CA, Read CA, Porcel JM, Maskell NA, et al. Predictors 
of clinical use of pleurodesis and/or indwelling pleural catheter therapy for malignant pleural 
effusion. Chest. 2015;147(6):1629-34. 
19. Ost DE, Niu J, Zhao H, Grosu HB, Giordano SH. Quality Gaps and Comparative 
Effectiveness of Management Strategies for Recurrent Malignant Pleural Effusions. Chest. 
2018;153(2):438-52. 
20. Feller-Kopman D, Berkowitz D, Boiselle P, Ernst A. Large-volume thoracentesis and 
the risk of reexpansion pulmonary edema. The Annals of thoracic surgery. 2007;84(5):1656-
61. 



21. Huggins JT, Doelken P, Sahn SA. The unexpandable lung. F1000 Med Rep. 
2010;2:77. 
22. Dresler CM, Olak J, Herndon JE, 2nd, Richards WG, Scalzetti E, Fleishman SB, et 
al. Phase III intergroup study of talc poudrage vs talc slurry sclerosis for malignant pleural 
effusion. Chest. 2005;127(3):909-15. 
23. Martin GA, Kidd AC, Tsim S, Halford P, Bibby A, Maskell NA, et al. Inter-observer 
variation in image interpretation and the prognostic importance of non-expansile lung in 
malignant pleural effusion. Respirology. 2020;25(3):298-304. 
24. Grabczak EM, Krenke R, Zielinska-Krawczyk M, Light RW. Pleural manometry in 
patients with pleural diseases - the usefulness in clinical practice. Respir Med. 
2018;145:230-6. 
25. Lentz RJ, Lerner AD, Pannu JK, Merrick CM, Roller L, Walston C, et al. Routine 
monitoring with pleural manometry during therapeutic large-volume thoracentesis to prevent 
pleural-pressure-related complications: a multicentre, single-blind randomised controlled 
trial. The Lancet Respiratory medicine. 2019;7(5):447-55. 
26. Light RW, Jenkinson SG, Minh VD, George RB. Observations on pleural fluid 
pressures as fluid is withdrawn during thoracentesis. The American review of respiratory 
disease. 1980;121(5):799-804. 
27. Martin GA, Tsim S, Kidd AC, Foster JE, McLoone P, Chalmers A, et al. Pre-EDIT: 
protocol for a randomised feasibility trial of elastance-directed intrapleural catheter or talc 
pleurodesis (EDIT) in malignant pleural effusion. BMJ Open Respir Res. 2018;5(1):e000293. 
28. Lan RS, Lo SK, Chuang ML, Yang CT, Tsao TC, Lee CH. Elastance of the pleural 
space: a predictor for the outcome of pleurodesis in patients with malignant pleural effusion. 
Annals of internal medicine. 1997;126(10):768-74. 
29. Thomas R, Francis R, Davies HE, Lee YC. Interventional therapies for malignant 
pleural effusions: the present and the future. Respirology. 2014;19(6):809-22. 
30. Clive AO, Jones HE, Bhatnagar R, Preston NJ, Maskell N. Interventions for the 
management of malignant pleural effusions: a network meta-analysis. The Cochrane 
database of systematic reviews. 2016(5):Cd010529. 
31. Diacon AH, Wyser C, Bolliger CT, Tamm M, Pless M, Perruchoud AP, et al. 
Prospective randomized comparison of thoracoscopic talc poudrage under local anesthesia 
versus bleomycin instillation for pleurodesis in malignant pleural effusions. Am J Respir Crit 
Care Med. 2000;162(4 Pt 1):1445-9. 
32. Bhatnagar R, Piotrowska HEG, Laskawiec-Szkonter M, Kahan BC, Luengo-
Fernandez R, Pepperell JCT, et al. Effect of Thoracoscopic Talc Poudrage vs Talc Slurry via 
Chest Tube on Pleurodesis Failure Rate Among Patients With Malignant Pleural Effusions: A 
Randomized Clinical Trial. Jama. 2019. 
33. Rahman NM, Pepperell J, Rehal S, Saba T, Tang A, Ali N, et al. Effect of Opioids vs 
NSAIDs and Larger vs Smaller Chest Tube Size on Pain Control and Pleurodesis Efficacy 
Among Patients With Malignant Pleural Effusion: The TIME1 Randomized Clinical Trial. 
JAMA. 2015;314(24):2641-53. 
34. Thethi I, Ramirez S, Shen W, Zhang D, Mohamad M, Kaphle U, et al. Effect of chest 
tube size on pleurodesis efficacy in malignant pleural effusion: a meta-analysis of 
randomized controlled trials. J Thorac Dis. 2018;10(1):355-62. 
35. Hassan M, Mercer RM, Maskell NA, Asciak R, McCracken DJ, Bedawi EO, et al. 
Survival in patients with malignant pleural effusion undergoing talc pleurodesis. Lung cancer 
(Amsterdam, Netherlands). 2019;137:14-8. 
36. Davies HE, Mishra EK, Kahan BC, Wrightson JM, Stanton AE, Guhan A, et al. Effect 
of an indwelling pleural catheter vs chest tube and talc pleurodesis for relieving dyspnea in 
patients with malignant pleural effusion: the TIME2 randomized controlled trial. JAMA. 
2012;307(22):2383-9. 
37. Clive AO, Jones HE, Bhatnagar R, Preston NJ, Maskell N. Interventions for the 
management of malignant pleural effusions: a network meta-analysis. Cochrane Database 
Syst Rev. 2016;2016(5):CD010529-CD. 



38. Brant A, Eaton T. Serious complications with talc slurry pleurodesis. Respirology. 
2001;6(3):181-5. 
39. Arellano-Orden E, Romero-Falcon A, Juan JM, Ocana Jurado M, Rodriguez-
Panadero F, Montes-Worboys A. Small particle-size talc is associated with poor outcome 
and increased inflammation in thoracoscopic pleurodesis. Respiration; international review of 
thoracic diseases. 2013;86(3):201-9. 
40. Thomas R, Fysh ETH, Smith NA, Lee P, Kwan BCH, Yap E, et al. Effect of an 
Indwelling Pleural Catheter vs Talc Pleurodesis on Hospitalization Days in Patients With 
Malignant Pleural Effusion: The AMPLE Randomized Clinical Trial. JAMA. 
2017;318(19):1903-12. 
41. Clive AO, Bhatnagar R, Psallidas I, Maskell NA. Individualised management of 
malignant pleural effusion. The Lancet Respiratory medicine. 2015;3(7):505-6. 
42. Van Meter ME, McKee KY, Kohlwes RJ. Efficacy and safety of tunneled pleural 
catheters in adults with malignant pleural effusions: a systematic review. J Gen Intern Med. 
2011;26(1):70-6. 
43. Putnam JB, Jr., Light RW, Rodriguez RM, Ponn R, Olak J, Pollak JS, et al. A 
randomized comparison of indwelling pleural catheter and doxycycline pleurodesis in the 
management of malignant pleural effusions. Cancer. 1999;86(10):1992-9. 
44. Iyer NP, Reddy CB, Wahidi MM, Lewis SZ, Diekemper RL, Feller-Kopman D, et al. 
Indwelling Pleural Catheter versus Pleurodesis for Malignant Pleural Effusions. A Systematic 
Review and Meta-Analysis. Ann Am Thorac Soc. 2019;16(1):124-31. 
45. Fysh ETH, Tremblay A, Feller-Kopman D, Mishra EK, Slade M, Garske L, et al. 
Clinical outcomes of indwelling pleural catheter-related pleural infections: an international 
multicenter study. Chest. 2013;144(5):1597-602. 
46. Bibby AC, Clive AO, Slade GC, Morley AJ, Fallon J, Psallidas I, et al. Survival in 
Patients With Malignant Pleural Effusions Who Developed Pleural Infection: A Retrospective 
Case Review From Six UK Centers. Chest. 2015;148(1):235-41. 
47. Lui MM, Thomas R, Lee YC. Complications of indwelling pleural catheter use and 
their management. BMJ Open Respir Res. 2016;3(1):e000123. 
48. Asciak R, Hallifax RJ, Mercer RM, Hassan M, Wigston C, Wrightson JM, et al. The 
Hospital and Patient Burden of Indwelling Pleural Catheters: A Retrospective Case Series of 
210 Indwelling Pleural Catheter Insertions. Respiration. 2019;97(1):70-7. 
49. Penz ED, Mishra EK, Davies HE, Manns BJ, Miller RF, Rahman NM. Comparing cost 
of indwelling pleural catheter vs talc pleurodesis for malignant pleural effusion. Chest. 
2014;146(4):991-1000. 
50. Olden AM, Holloway R. Treatment of malignant pleural effusion: PleuRx catheter or 
talc pleurodesis? A cost-effectiveness analysis. Journal of palliative medicine. 
2010;13(1):59-65. 
51. Wahidi MM, Reddy C, Yarmus L, Feller-Kopman D, Musani A, Shepherd RW, et al. 
Randomized Trial of Pleural Fluid Drainage Frequency in Patients with Malignant Pleural 
Effusions. The ASAP Trial. Am J Respir Crit Care Med. 2017;195(8):1050-7. 
52. Muruganandan S, Azzopardi M, Fitzgerald DB, Shrestha R, Kwan BCH, Lam DCL, et 
al. Aggressive versus symptom-guided drainage of malignant pleural effusion via indwelling 
pleural catheters (AMPLE-2): an open-label randomised trial. The Lancet Respiratory 
medicine. 2018;6(9):671-80. 
53. Bucknor A, Harrison-Phipps K, Davies T, Toufektzian L. Is silver nitrate an effective 
means of pleurodesis? Interact Cardiovasc Thorac Surg. 2015;21(4):521-5. 
54. Bhatnagar R, Zahan-Evans N, Kearney C, Edey AJ, Stadon LJ, Tremblay A, et al. A 
Novel Drug-Eluting Indwelling Pleural Catheter for the Management of Malignant Effusions. 
Am J Respir Crit Care Med. 2018;197(1):136-8. 
55. Bibby AC, Dorn P, Psallidas I, Porcel JM, Janssen J, Froudarakis M, et al. 
ERS/EACTS statement on the management of malignant pleural effusions. Eur Respir J. 
2018;52(1). 
56. Reddy C, Ernst A, Lamb C, Feller-Kopman D. Rapid pleurodesis for malignant 
pleural effusions: a pilot study. Chest. 2011;139(6):1419-23. 



57. Bhatnagar R, Keenan EK, Morley AJ, Kahan BC, Stanton AE, Haris M, et al. 
Outpatient Talc Administration by Indwelling Pleural Catheter for Malignant Effusion. The 
New England journal of medicine. 2018;378(14):1313-22. 
58. Crnjac A, Sok M, Kamenik M. Impact of pleural effusion pH on the efficacy of 
thoracoscopic mechanical pleurodesis in patients with breast carcinoma. European journal of 
cardio-thoracic surgery : official journal of the European Association for Cardio-thoracic 
Surgery. 2004;26(2):432-6. 
59. Waller DA, Morritt GN, Forty J. Video-assisted thoracoscopic pleurectomy in the 
management of malignant pleural effusion. Chest. 1995;107(5):1454-6. 
60. Rintoul RC, Ritchie AJ, Edwards JG, Waller DA, Coonar AS, Bennett M, et al. 
Efficacy and cost of video-assisted thoracoscopic partial pleurectomy versus talc pleurodesis 
in patients with malignant pleural mesothelioma (MesoVATS): an open-label, randomised, 
controlled trial. Lancet (London, England). 2014;384(9948):1118-27. 
61. Banka R, Terrington D, Mishra EK. Management of Septated Malignant Pleural 
Effusions. Curr Pulmonol Rep. 2018;7(1):1-5. 
62. Bielsa S, Martin-Juan J, Porcel JM, Rodriguez-Panadero F. Diagnostic and 
prognostic implications of pleural adhesions in malignant effusions. Journal of thoracic 
oncology : official publication of the International Association for the Study of Lung Cancer. 
2008;3(11):1251-6. 
63. Mishra EK, Clive AO, Wills GH, Davies HE, Stanton AE, Al-Aloul M, et al. 
Randomized Controlled Trial of Urokinase versus Placebo for Nondraining Malignant Pleural 
Effusion. Am J Respir Crit Care Med. 2018;197(4):502-8. 
64. Qi N, Li F, Li X, Kang H, Zhao H, Du N. Combination use of paclitaxel and avastin 
enhances treatment effect for the NSCLC patients with malignant pleural effusion. Medicine 
(Baltimore). 2016;95(47):e5392. 
65. Sabang RL, Gandhiraj D, Fanucchi M, Epelbaum O. Role of bevacizumab in the 
management of the patient with malignant pleural effusion: more questions than answers. 
Expert Rev Respir Med. 2018;12(2):87-94. 
66. Guo YB, Kalomenidis I, Hawthorne M, Parman KS, Lane KB, Light RW. Pleurodesis 
is inhibited by anti-vascular endothelial growth factor antibody. Chest. 2005;128(3):1790-7. 
67. Bielsa S, Salud A, Martinez M, Esquerda A, Martin A, Rodriguez-Panadero F, et al. 
Prognostic significance of pleural fluid data in patients with malignant effusion. European 
journal of internal medicine. 2008;19(5):334-9. 
68. Jimenez D, Diaz G, Gil D, Cicero A, Perez-Rodriguez E, Sueiro A, et al. Etiology and 
prognostic significance of massive pleural effusions. Respir Med. 2005;99(9):1183-7. 
69. Psallidas I, Kanellakis NI, Gerry S, Thezenas ML, Charles PD, Samsonova A, et al. 
Development and validation of response markers to predict survival and pleurodesis success 
in patients with malignant pleural effusion (PROMISE): a multicohort analysis. The Lancet 
Oncology. 2018;19(7):930-9. 
70. Brims FJ, Meniawy TM, Duffus I, de Fonseka D, Segal A, Creaney J, et al. A Novel 
Clinical Prediction Model for Prognosis in Malignant Pleural Mesothelioma Using Decision 
Tree Analysis. Journal of thoracic oncology : official publication of the International 
Association for the Study of Lung Cancer. 2016;11(4):573-82. 
71. My pleural effusion journey UK2020 [Available from: 
https://mypleuraleffusionjourney.com. 
72. Basak SK, Veena MS, Oh S, Huang G, Srivatsan E, Huang M, et al. The malignant 
pleural effusion as a model to investigate intratumoral heterogeneity in lung cancer. PLoS 
One. 2009;4(6):e5884. 
73. Astoul P, Laroumagne S, Capel J, Maskell NA. Novel pleural-bladder pump in 
malignant pleural effusions: from animal model to man. Thorax. 2020. 

 

 

https://mypleuraleffusionjourney.com/

