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Chapter 6
Treat it or Leave it: Immuno-Oncology in
Mesothelioma Observed by the Eyes of Argus



EDITORIAL.                                                               

Comment on 
Pembrolizumab as Palliative Immunotherapy in Malignant Pleural Mesot-
helioma. 10.1016/j.jtho.2018.08.007 

Despite the fact that there is still no registered secondline treatment 
in patients with malignant pleural mesothelioma (MPM), several 
drugs have been tested in this

patient group in a single-arm phase II setting. A variety  of results have been 
published, but most of these studies suffered from the fact that they included 
a small number of patients and/or a highly selected group. Only one rando-
mized phase III study with chemotherapy has been reported which included 
243 pretreated patients. An improved progression-free survival (PFS) was 
seen in the arm with pemetrexed arm (3.6 versus 1.5 months, p¼0.0148) 
compared to best supportive care (BSC). This, however, did not translate in 
a median overall survival (mOS) benefit (8.4 versus 9.7 months in the BSC 
arm, p¼0.7434).1 For the use of immunotherapy, one large phase IIb study 
compared placebo with a CTL4 inhibitor and reported a disease control rate 
(DCR) of 11.6% at 6 months, a PFS of 2.7 months and an overall
survival (OS) of 7.3 months in the placebo arm.2  These data can therefore be 
used as the natural history of patients with MPM when untreated in second- 
or third-line
setting.

In this issue of the Journal,Metaxas et al.3 presented a real-world analy-
sis of pembrolizumab as palliative immunotherapy in patients with MPM. 
In this brief report, they retrospectively report the overall response rate of 
18.3%, a PFS of 3.1 months, and OS of 7.2 months in 93 patients who were 



treated with pembrolizumab in first-line or beyond. They correlated the out-
come to pathologic subtype and programmed death ligand 1 (PD-L1) status 
(SP253 in Switzerland and E1L3N in Australia). In this editorial, we will put 
these results in a broader perspective.

Immunotherapy has shown consistent improvement in mOS in several 
solid tumors.4 The growing knowledge  about the complex microenviron-
ment of MPM and involvement of immune cells gives high hopes on im-
munotherapy.5 In 2015, the preliminary results of a cohort of patients with 
MPM in the phase I (KEYNOTE-028 trial) were published. This provided 
the first evidence of activity of single-agent pembrolizumab in the second-li-
ne and beyond. These promising results, a median PFS (mPFS) of 5.4 months 
and an mOS of 18 months, lead to more clinical research of immune-onco-
logy (IO) treatment in MPM (Table 1).6 Similar results were obtained in sin-
gle-arm phase II studies with pembrolizumab or nivolumab with or without 
ipilimumab (Table 1).7-10  Currently, the additional value of ipilimumab to 
nivolumab in MPM is still not clear. Scherpereel et al.9 initiated a randomi-
zed phase II study of nivolumab ±ipilimumab. However, this study was not 
powered to detect a difference between the two arms, making it difficult to 
make sound conclusions on superiority. Despite the promising results of the 
initial single-arm phase II trials, tremelimumab (an anti–CTLA-4 antibody) 
failed to show any superiority in second- or third-line in a large randomized 
phase IIb trial.11-13 Tremelimumab combined with durvalumab (anti–PD-
L1 antibody) in 40 patients with MPM resulted in similar results as the two 
previous single-arm phase II studies with single-agent tremelimumab (Table 
1).11
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To correctly place into perspective the real-wor-
ld study of Metaxas et al.3 a control arm is requi-
red. Therefore, we do not know what the possible 
additional value of pembrolizumab is and how bad 
the outcome would be when no treatment was gi-
ven at all. Although comparison of trials has signi-
ficant limitations, it shows us that we must be cau-
tious with acceptance of a new treatment. Similar 
to tremelimumab, pembrolizumab was promising 
in small phase I-II studies, but in the realworld 
survival, the data were close to the data of place-
bo arm of the DETERMINE trial (mPFS 3.1 months 
versus 2.7 months and mOS 7.2 months versus 7.3 
months, respectively (Fig. 1). Selecting the fittest 
patients in studies by using strict inclusion criteria 
could therefore be a reason for the lack success in 
the real-world data. Examples of selection are the 
criteria to be amenable for repeated biopsies and 
having a performance score (PS) of 0-1. In the study 
by Mataxas et al.3, 29% of the patients had a PS of 
2. Unfortunately, Mataxas et al.3 did not present the 
survival curves by PS score alone. Another limitation 
of the study is the variation of used dosages, ranging 
from 2 mg/kg every 21 days up to 10mg/kg every 14 
days. Although DCR is a common primary endpoint 
in these studies, radiological response assessment 
in this study was based neither on immunerelated 
Response Evaluation Criteria in Solid Tumors nor 
consistent with those modified for MPM. There was 
no central radiological reviewing and the times of 
response measurement were not standardized. 
Therefore, comparison of response rates is unrelia-
ble. With respect to an improved outcome based on 
PD-L1 expression, the data results are controversial. 
Desai et al.14 examined the effect of pembrolizumab 
but could not establish a PD-L1 threshold in a cohort 
of 35 patients of a phase II study. The patients were 
not selected for PD-L1 status and the results were 
comparable to those of the KEYNOTE-028 study. In 
other phase II studies in unselected populations, 
good results were also reported irrespective of the Ta
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PD-L1  status. In subanalyses of Mataxas et al.3, a higher PD-L1 expression was associated 
with response and the mPFS was longer in the group with high expression. In the multivariate 
analysis, however, neither histology nor PD-L1 expression remained significantly associated 
with outcome at any cutoff level. Another explanation for the disappointing results could be 
the differences in biology of MPM. In a series of 329 mesothelioma cases, combining several 
immune checkpoints (PD-L2, LAG3, and TIM3), tumor-infiltrating lymphocytes with PD-L1 
expression, CD4þ, and CD8þinfiltration revealed that the microenvironment of MPM is highly 
heterogeneous. Therefore, combination therapy could be more effective than single-agent 
strategies given the relatively low rates of strong PD-L1 expression and low mutational bur-
den in MPM.5 

Because the real-world data of pembrolizumab are close to the historic placebo arm, the 
use of immunotherapy outside of trials should be limited. Studies that are currently ongoing 
or recently closed are: (1) the phase 3 Checkmate 743 study (NCT02899299) in which 600 
patients have been randomized between cisplatin-pemetrexed or nivolumab-ipilimumab 
in first-line treatment; and (2) the CONFIRM trial (NCT03063450), which is a double-blind, 
placebo-controlled phase III clinical trial that investigates the effect of nivolumab in patients 
with relapsed mesothelioma in third-line or beyond. These phase III clinical trials with a con-
trol arm are crucial to evaluate the real impact of IO therapies in this population. Translation 
of the treatments in trial settings to general practice in mesothelioma will remain a challenge. 
Although our enthusiasm for IO treatment is high, a critical appraisal of the data is necessary 
before accepting a new treatment in patients with mesothelioma. 

challenge. Although our enthusiasm for IO treatment
is high, a critical appraisal of the data is necessary
before accepting a new treatment in patients with
mesothelioma.
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Figure 1: Reconstruction of overall survival curve of the two arms of Determine study (tremelelimumab and placebo) and 
the overall survival curve of the real world data of pembrolizumab by Mataxas et al.2,3
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