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Brief report: Meta-analysis on chemotherapy and PD-(L)1 blockade combination as first-line 
treatment for unresectable pleural mesothelioma 
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ABSTRACT 

 

Background: Dual immune checkpoint blockers (ICBs) regimen represents a standard first-line 

therapy in unresectable pleural mesothelioma (PM). Novel combination strategies, including ICBs and 

antiangiogenic drugs, are currently under investigation in this setting. We aimed to assess the efficacy 

of chemo-immunotherapy combination by reference of literature evidence.  

Methods: A systematic review and meta-analysis of trials with first-line platinum-based 

chemotherapy associated with anti-PD(L)1 agents in unresectable PM. We estimated weighted 

summary proportion of disease response, along with landmark probability of survival outcomes.  

Results: 349 patients with unresectable PM from four trials (DREAM, PrE0505, JME-001, IND.227) 

were included, 79% (n=274) with epithelioid and 21% (n=75) with non-epithelioid histologic type. In 

aggregate, objective response rate (ORR) was 59.2% (95%CI: 50.3%-67.9%) and disease control rate 

(DCR) was 92.2% (95%CI: 89.2%-94.8%). Comparing epithelioid vs. non-epithelioid tumors, the ORR 

was 64.5% vs. 46.4%, (p<0.001) and the DCR was 92.3% vs. 80.0%, (p=0.043), with on odds ratio of 

2.56 (95%CI: 1.51-4.32) for disease response and of 3.37 (95%CI: 0.99-11.47) for disease control. 

Aggregated estimated probability of progression-free survival was 63% (95%CI: 53%-71%) at 6 

months and 25% (95%CI: 21%-31%) at 12 months, whereas 6-, 12- and 24-month overall survival 

rates were 88% (95%CI: 81%-93%), 71% (95%CI: 61%-79%) and 39% (95%CI: 34%-45%), respectively.  

Conclusion: According to our analysis, first-line chemo-immunotherapy shows promise as a potential 

novel treatment approach for PM, exhibiting encouraging survival outcomes and an enhanced 

response rate, including for the epithelioid subtype. Ongoing studies are necessary to establish its 

precise placement within the treatment algorithm. 

  



INTRODUCTION 

The natural history of unresectable pleural mesothelioma (PM) is characterized by an unfavorable 

clinical scenario with dismal 1-year survival rates. Platinum and pemetrexed has long been the 

standard therapy in this setting.1 Bevacizumab added to platinum-doublet increased the overall 

survival (OS) over the sole chemotherapy.2 The advent of immune checkpoint blockers (ICBs) has 

marked a turnaround point in the approach to this tumor.3,4 Based on OS improvement with 

nivolumab plus ipilimumab over standard chemotherapy, dual immunotherapy obtained approval 

from FDA and EMA as frontline treatment approach.5 Nevertheless, the heterogeneity behind 

histologic subtypes and response to treatment leave rooms for exploring combination strategies 

aiming to improve the performance of ICBs and optimize the therapeutic sequence6. 

We have conducted a systematic review and meta-analysis of trials that assessed the combination of 

platinum-based chemotherapy and programmed cell death-(ligand)-1 [PD-(L)1] ICBs as first-line 

therapy in unresectable PM, to provide a synthesis of the measures of activity and of the time-to-

event outcomes. 

 

METHODS 

Search Strategy and Selection Criteria 

A systematic literature search of PubMed/Medline and Cochrane databases was performed on June 

25, 2023. The searching strategy was: Mesothelioma AND (Nivolumab OR Pembrolizumab OR 

Atezolizumab OR Avelumab OR Durvalumab) AND (Chemotherapy OR Platinum). We also reviewed 

conference proceedings from European Society for Medical Oncology (ESMO), American Society of 

Clinical Oncology (ASCO), World Conference on Lung Cancer (WCLC) and European Lung Cancer 

Congress (ELCC) from 2016 onwards. All included articles were cross-referenced to identify pertinent 

records. We considered only the most updated data when multiple reports of the same study were 

available. The criteria for inclusion in the meta-analysis were: (1) studies enrolling adult patients with 

unresectable PM; (2) prospective trials testing first-line combination treatment between 

chemotherapy and anti-PD-(L)1; (3) availability or possibility to estimate objective response rate 

(ORR), disease control rate (DCR), rate of progression-free survival (PFS) and OS; (4) papers or 

abstracts in English. 

Data Analysis 

We extracted the following variables from each study: first author; year of publication; study design 

and methodology; number of patients included in each study/arm; patient’s and disease’s 



characteristics; number of patients treated with chemo-immunotherapy combination; number of 

patients achieving a complete response (CR), partial response (PR) or stabilization of disease (SD) as 

best response per RECIST modified for mesothelioma; median PFS and OS; rate of PFS and OS and 

number of patients at risk at survival landmark times; response and survival data according to 

histologic subtype. Main objectives were: 1) To estimate weighted summary proportion of ORR and 

DCR with chemo-immunotherapy combination, 2) To estimate the probability of being progression 

free and/or alive at 6, 12 and 24 months with chemo-immunotherapy combination. Subgroup 

analyses by histologic type were also conducted. We calculated weighted summary proportion of 

ORR and DCR under the fixed and the random effect model with Freeman-Tukey transformation, with 

differences according to histology tested as odds ratio by Mantel-Haenszel test. The probability of 

being progression free and/or alive at 6, 12 and 24 months were estimated by Kaplan-Meier method, 

by pooling the number of patients at risk and censored at each defined landmark time. Heterogeneity 

was measured by Cochran’s Q, while Inconsistency was computed by I2 statistic. The likelihood of 

publication bias was assessed by both Egger’s and Begg’s tests and by visual inspection of funnel 

plots. Tests were two-sided, and a p-value <0.05 was considered statistically significant. Analyses 

were performed by M.D.M. with MedCalc Statistical Software version 20.015 (MedCalc Software Ltd, 

Ostend, Belgium; https://www.medcalc.org; 2021). 

 

RESULTS  

Out of 257 identified records, four phase II or III trials were included in the meta-analysis (Figure 1)7–

10: two testing durvalumab (the DREAM and PrE0505 trials),7,8 one testing nivolumab (the JME-001 

trial)9 and one with pembrolizumab (IND.227, chemotherapy + immunotherapy arm)10. 349 patients 

with unresectable PM were eligible and evaluable. In all the trials, chemotherapy with platinum and 

pemetrexed was administered for up to 6 cycles. Nivolumab was continued until disease progression, 

durvalumab for maximum of 12 months while pembrolizumab up to two years. Table S1 summarizes 

patients’ characteristics and results of the selected trials. 78% of the patients were male, 46% and 

54% had an ECOG performance status 0 and 1, respectively. Overall, 274 patients (79%) had 

epithelioid PM, and 187 cases who had been analyzed for PD-L1 had a tumor-proportion score >1%. 

The median follow-up ranged between 15.2 and 28.2 months. 

 

Disease response: ORR and DCR  



Weighted summary proportion of ORR and DCR results are shown in Figure 2. ORR was 59.2% (95%CI: 

50.3%-67.9%) among the overall population including epithelioid and non-epithelioid tumors. The 

Cochran’s Q had a p level of 0.101, the I2 test showed a moderate inconsistency (51.83%). The funnel 

plot for publication bias is given in Figure S1. In aggregate, DCR was 92.2% (95%CI: 89.2%-94.8%) 

when evaluating any histology. The Cochran’s Q test for heterogeneity was not significant (p=0.465, 

I2 not evaluable). Publication bias is given in Figure S2. Forest plots for ORR and DCR according to 

histologic type are shown in Figure S3 and S4. 

ORR was significantly higher in patients with epithelioid PM than in those with non-epithelioid 

tumors: 64.5% (95%CI: 58.7%-70.0%; Cochran’s Q p=0.396, I2=not evaluable) vs. 46.4% (95%CI: 

23.3%-70.5%, Cochran’s Q p=0.015, I2=71.55%), with an odds ratio (OR) for disease response of 2.56 

(95%CI: 1.51-4.32, p<0.001). Publication bias is given in Figure S5. DCR was also improved in 

epithelioid tumors than non-epithelioid subtype: 92.3% (95%CI: 85.4%-97.1%, Cochran’s Q p=0.287, 

I2=19.89%) vs. 80.0% (95%CI: 64.0%-92.1%, Cochran’s Q p=0.521, I2 not evaluable). The OR for 

disease control was 3.37 (95%CI: 0.99-11.47, p=0.043). Publication bias is given in Figure S6. 

 

Survival analysis: landmark probabilities of PFS and OS 

Overall, median PFS in the four evaluated studies ranged from 6.7 to 8.0 months, and median OS 

from 17.3 to 20.8 months. Landmark survival estimates are reported in  Table 1.  

The estimated aggregated  probability of being alive and progression-free at 6 and 12 months was 

63% (95%CI: 53%-71%) and 25% (95%CI: 21%-31%), respectively. With regard to OS, 6-, 12- and 24-

month rates were 88% (95%CI: 81%-93%), 71% (95%CI: 61%-79%) and 39% (95%CI: 34%-45%), 

respectively. Two trials reported survival outcomes by histology. In the PrE0505 trial, the results 

demonstrated significantly longer median OS for patients with epithelioid compared to non-

epithelioid PM (24.3 months vs. 9.2 months, hazard ratio [HR] 0.27, 95%CI: 0.13–0.57, log-rank 

p<0.001). Similarly, patients with epithelioid PM exhibited prolonged median PFS (8.2 vs. 4.9 months, 

HR 0.30, 95%CI: 0.16–0.58, log-rank p<0.001).8 In the IND.227 trial, median OS was also significantly 

longer in patients with epithelioid PM than non-epithelioid PM (19.8 vs. 12.3 months). Nevertheless, 

at an exploratory analysis, the magnitude of benefit with the addition of ICBs to chemotherapy was 

more pronounced in non-epithelioid tumors (HR 0.57), given the poorer performance of the control 

arm in this subtype of disease.10 

 

DISCUSSION 



Our metanalysis suggests that chemo-immunotherapy strategy as first-line setting in unresectable 

PM achieves a clinically meaningful ORR, with 39% of patients alive at 2 years. The CheckMate 743 

trial defined a significant OS improvement with nivolumab plus ipilimumab as first-line treatment in 

unresectable PM as compared with standard chemotherapy, with 2-years OS rate of 41% vs. 27%, 

respectively.5 Similarly, the addition of bevacizumab in selected patients with PM improved OS from 

16.1 to 18.8 months in the randomized MAPS trial.2 However, the OS curves in the CheckMate 743 

trial cross approximately during the first four months after treatment initiation, with chemotherapy 

performing better during this time period.11 It may be surmised that survival data from our meta-

analysis mirror those from the CheckMate743 trial, but potentially combining ICBs to chemotherapy 

might avoid the risk of early progression observed with immunotherapy alone as reported in other 

malignancies such as non-small cell lung cancer12 and in the IND.227 trial (4% of progressive disease 

as best response). Risk of early progression for PM was indeed higher with dual ICBs than with 

chemotherapy alone in the CheckMate 743 trial (18% vs. 5%).5 Moreover, although the median OS 

with nivolumab plus ipilimumab was similar regardless of the histologic subtype, the magnitude of 

benefit was more pronounced in non-epithelioid than in epithelioid histology,5 suggesting that other 

immune-strategies for epithelioid PM are awaited.13 This point is of particular interest. Biological 

differences between histologic types manifest in high heterogeneity of treatments effect, with 

chemotherapy and immunotherapy performing similarly in epithelioid tumors, and ICBs rescuing the 

poor effectiveness of chemotherapy in non-epithelioid PM.6 

We estimated that chemo-immunotherapy achieves 59% ORR and 92% DCR. By indirect speculative 

comparison, which anyway should be considered with caution, it can be observed that these rates 

are higher than what achieved with dual immunotherapy (ORR 40% and DCR 77%),5 which could be 

clinically meaningful in a population that can present with symptomatic disease. In addition, we found 

significantly higher ORR and DCR in epithelioid as compared to non-epithelioid tumors. This 

combination may then represent an intriguing first-line approach in unresectable PM and is currently 

under investigation face-to-face vs. ipilimumab and nivolumab in the phase 3 DREAM3R trial 

(NCT04334759). 

Our meta-analysis has some limitations. It is based on literature results including also phase 2 trials, 

hence on a selected population. Moreover, we did not provide aggregated outcomes data according 

to tumor PD-L1 expression level, particularly due to lack of these results in some of the included 

study, and the different PD-L1 testing methods used across the trials. Nevertheless, in the DREAM 

and IND.227 trials there was no correlation between survival outcomes and PD-L1 expression.  



We were unable to provide a comprehensive estimation of survival outcomes based on histology due 

to a heterogeneity in reporting these data in the selected trials. However, it is worth noting that 

previous reports suggested that a reduction in tumor burden resulting from first-line therapy may 

serve as a surrogate for PFS and OS,14,15 and survival results from the phase III study from the 

Canadian Cancer Trials Group seems to confirm the promising long-term efficacy of chemotherapy 

plus ICBs combination.10 

To conclude, our meta-analysis is a proof of concept regarding the efficacy of this strategy that is 

being compared with nivolumab plus ipilimumab in a phase III clinical trial. Considering the potential 

additional effect of antiangiogenic and ICBs in this disease,2,3 there may be also a place for a four-

drugs regimen (BEAT-meso trial, NCT03762018), in patients fit for receiving it. Results of the ongoing 

randomized trials will better clarify which will be the best first-line strategy for unresectable PM in 

the ICBs era. In this panorama, ICBs confirm to be a significant milestone in the treatment of non-

epithelioid PM, while chemotherapy combined with immunotherapy shows a highly promising 

response rate. Chemo-immunotherapy could become a potential therapeutic approach, alternative 

to first-line ipilimumab plus nivolumab or sequentially, expanding the therapeutic options for 

patients with PM. 
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