The MesoVATS trial – is there a future for VATS partial pleurectomy?  
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Abstract
Malignant pleural mesothelioma (MPM), a uniformly fatal cancer caused by prior asbestos exposure, places a major burden on society.  The MesoVATS trial was a multi-centre randomised controlled trial that examined the role of video-assisted thoracoscopic partial pleurectomy (VAT-PP) versus talc pleurodesis in patients with MPM.  Overall there was no difference in survival between VAT-PP and talc pleurodesis.  VAT-PP resulted in more complications, longer hospital stay and was more expensive.  However, there was some evidence that VAT-PP improved EQ5D measured quality of life after 6 months particularly in the EORTC low risk subgroup.  At present the future role of VAT-PP is uncertain and may merit further investigation but this should be within the context of clinical trials.  VAT-PP may also have a role to play in the specific situation of trapped lung.  





















Background
[bookmark: _GoBack]Malignant Pleural Mesothelioma (MPM) is a relatively rare form of cancer, associated with previous exposure to asbestos. The UK, a major consumer of asbestos between the 1940-1970s, currently has one of the highest incidence rates of MPM in the world.  Although importation of asbestos into the UK was banned two decades ago, Health & Safety Executive data for 2012 shows that MPM caused 2,535 deaths in England, Wales and Scotland [1].  This is because the latency period between exposure and development of the disease can be up to 50 years.  While cases of MPM in Western Europe and North America should begin to fall over the next 30-40 years this is not the case in many parts of the world such as some countries in Asia, South America and states of the former Soviet Union where asbestos is still widely used. It is believed that some 125 million people globally are exposed in the workplace [2].  Therefore, current research into the treatment of MPM will have a major impact on global health for decades to come.

Malignant pleural mesothelioma is uniformly fatal with a median survival of 9-12 months from diagnosis although a few cases of long-term survival (5-10 years) have been documented.  At present there is no standard therapy for MPM.  Over the last ten years a number of surgical and non-surgical approaches have been studied but to date, only doublet Cisplatin and Pemetrexed have been shown to have significant benefit providing a modest increase in median survival of 8-10 weeks [3].  Surgical approaches have explored extrapleural pneumonectomy (EPP), pleurectomy decortication and video-assisted thoracoscopic partial pleurectomy (VAT-PP).  To date very few randomised controlled surgical trials in MPM have been undertaken.  The Mesothelioma and Radical Surgery (MARS) trial compared extrapleural pneumonectomy plus postoperative hemithoracic irradiation with no extrapleural pneumonectomy in patients with MPM who had received induction platinum-based chemotherapy [4].  Although this feasibility study showed that recruitment and randomization to extrapleural pneumonectomy within the contrext of trimodality therapy was achievable, the adjusted hazard ratio in favour of not having extrapleural pneumonectomy was 2.75 (95% CI 1.21-6.26; p=0.016).  In view of the high morbidity, a larger study was not undertaken and extrapleural pneumonectomy has now largely disappeared from clinical practice.  The successor to the MARS trial, MARS2 has just opened to recruitment and will examine the question as to whether there is a role for (extended) pleurectomy decortication in the management of MPM [5].  

The MesoVATS trial
The MesoVATS study, which reported in 2014, was an open-label, parallel-group multi-centre randomised controlled trial that examined the role of VAT-PP versus talc pleurodesis in patients with MPM [6].  Previous non-randomised studies examining VAT-PP had suggested that it was effective in controlling pleural effusion and may be associated with increased survival compared to talc pleurodesis.  To be eligible for MesoVATS, patients had to be >18 years old with confirmed (any subtype) or suspected (working diagnosis) MPM and have a pleural effusion.  Participants had to be fit enough to undergo VAT-PP and provide informed consent. Exclusion criteria were previous attempted pleurodesis and previous primary treatment for mesothelioma.  Patients with previous malignancy were eligible as long as they were no longer receiving anti-cancer treatment and had a confirmed diagnosis of MPM.  Patients were stratified for risk (high vs. low) using the European Organisation for Research and Treatment of Cancer (EORTC) prognostic score [7] and randomized in a 1:1 ratio to either VAT-PP or talc pleurodesis.  VAT-PP involved partial parietal pleurectomy and decortication of the visceral pleura, where appropriate, to achieve lung re-expansion.  Talc was administered as talc slurry via an intercostal chest drain or at thoracoscopy by poudrage.  Patients with confirmed mesothelioma at randomisation underwent either VAT-PP or talc pleurodesis.  Patients with suspected mesothelioma randomized to VAT-PP could choose to have the diagnosis confirmed by thoracoscopy initially, or undergo VAT-PP directly.  In the talc group, diagnosis could either be confirmed by thoracoscopic biopsy followed by subsequent talc instillation or undergo thoracoscopy with biopsy and talc poudrage as a single procedure.  Following the study treatment on-going management (including chemotherapy) was at the discretion of the clinical team.  On the basis of previous literature we estimated 1 year overall survival to be 59% with VAT-PP and 37% with talc pleurodesis.  Assuming 80% power and allowing for post-randomisation exclusions 196 patients were required (5% two-sided significance).  For the economic analysis all data on resource use was patient-level and obtained at baseline and at 1, 3, 6 and 12 months post treatment.  Ethical approval was granted by Huntingdon, Cambridge (UK) Research Ethics committee, H02/809; ISRCTN: 34321019; ClinicalTrials.gov NCT00821860.

Between 2003 and 2012, 196 patients (120 confirmed, 76 suspected MPM) were randomised across 9 UK centres.  In the suspected MPM arm, 21 cases were subsequently found not to have MPM and were excluded (pre-planned in protocol), leaving 87 in the VAT-PP arm and 88 in the talc pleurodesis arm for the main analysis.  Baseline characteristics were similar between the two groups; overall the mean age was 69 years and 86% were male and 75% had known asbestos exposure. Eighty four per cent of cases showed epithelioid disease, 78% were International Mesothelioma Interest Group stage 3/4 and 49% were high risk as per EORTC criteria.  The allocated procedure was completed in 73 (83%) talc and 78 (90%) VAT-PP patients.  The primary outcome measure, one-year survival, was 57% in the talc group and 52% in the VAT-PP group (hazard ratio 1.03 (95% CI: 0.76, 1.42), p=0.83), which translated into a median survival of 13.5 months and 13.1 months respectively. Of the secondary outcome measures, pleural effusion was controlled in 37% of talc and 59% VAT-PP patients at one month (p=0.008) and in 57% of talc and 76% pleurectomy patients at 6 months (p=0.04).  At 9 and 12 months control of pleural effusion was similar between groups.  Median hospital stay was longer in the VAT-PP group (8 days (range 1-31) vs. 6 (range 1-15), p<0.001) and this group had significantly more complications, predominantly prolonged air leak (26% vs. 8%, p=0.009).  Based on patients with complete economic data there was a significant benefit in EQ5D quality of life [8] at 6 months (mean difference 0.08 (95%CI 0.003,0.16), p=0.042) and 12 months (mean difference 0.19 (95%CI 0.05,0.32), p=0.006) in favour of the VAT-PP group. However, the cost per Quality Adjusted Life Year (QALY) gained for VAT-PP was £109 028.  

In summary, there was no difference in overall survival between VAT-PP and talc pleurodesis and VAT-PP resulted in more complications, longer hospital stay and was more expensive.  However, there was some evidence that VAT-PP improved control of pleural effusion and EQ5D quality of life after 6 months was significantly better.  

What is the future for VAT-PP?
Given these results, the question is whether there is any role for VATS-PP going forward? Some have argued that there is no place for VAT-PP in the routine management of mesothelioma and that the standard of care should be talc pleurodesis, probably by thoracoscopy [9].  On the other hand some feel that the observation that VAT-PP may improve quality of life for those surviving at least six months warrants further investigation.  While there is little evidence to support VAT-PP use in the EORTC high-risk group, subgroup analysis suggests that low-risk patients may benefit the most.  Regardless of potential quality of life benefits, it is unlikely that VAT-PP would be adopted more widely unless cost-effectiveness can be improved.  Although the full-study cost per QALY gained for VAT-PP was £109 028, the incremental cost-effectiveness ratio per QALY gained for patients recruited during the second half of the study fell to £68 600.  This decrease was primarily due to a) a decrease in VAT-PP perioperative length of stay and b) more thoracoscopic procedures being performed in the talc arm.  With further refinement of VAT-PP technique, particularly in the low risk group, it may be possible to get the cost below £50, 000 which at present is the highest cost per QALY of a drug accepted by the National Institute of Clinical Excellence for end-of-life treatments.  

Given the uncertainties it is most appropriate that further work to dissect the potential benefits of VAT-PP in low-risk patients is performed within the context of a clinical trial.  Finally, although there were some patients in MesoVATS with trapped lung, the study did not specifically address this issue.  However, VAT-PP may have a valuable role to play in pleurectomy/decortication of a trapped lung to permit re-expansion and pleurodesis.  
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