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A B S T R A C T   

Background: First-line standard-of-care for unresectable, pleural mesothelioma (PM) changed with the phase 3 
CheckMate 743 study results, showing that nivolumab plus ipilimumab (Nivo + Ipi) significantly extended 
overall survival (OS) versus platinum + pemetrexed chemotherapy for PM (median OS 18.1 versus 14.1 months; 
hazard ratio: 0.74; p = 0.002). Efficacy and safety data in real-world (rw) settings are needed to confirm these 
results. 
Methods: This French multicenter, retrospective cohort study was undertaken to assess the outcomes of treat-
ment-naïve PM patients given Nivo + Ipi via an early-access program (EAP). The primary objective was 
investigator-assessed real world − progression-free survival (PFS). The secondary objectives were the combina-
tion’s − overall survival (OS) and safety. 
Results: From 1 April 2021 to 15 Feb 2022, the analysis included 201 of the 305 EAP-enrolled patients treated in 
63 centers (79.6 % men; median age: 75 years; 91.8 % Eastern Cooperative Oncology Group performance status 
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(ECOG-PS) 0/1; 74.5 % epithelioid histology). With median (95 % CI) follow-up for all patients of 18.4 
(17.7–19.2) months, − PFS and OS were 6.3 (5.3–7.5) and 18.9 (17.6–not reached (NR)) months, with 1-year OS 
at 66.4 % (60.1–73.3 %). Median OS and 1-year survival rates were 21.0 (18.7–NR) and 70.8 % (63.9 %-780.6 
%), and 14.1 (10.9–21.0) months and 54.9 % (42.8 %–70.4 %) for epithelioid and non-epithelioid PM subgroups, 
respectively. PFS was equal between the two subgroups. Grade 3–4 adverse events occurred in 23.3 % of patients 
and three deaths were treatment-related. 
Conclusions: For this unselected PM population, efficacy and safety outcomes compared favorably with Check-
Mate 743 trial results.   

1. Introduction 

Pleural mesothelioma (PM) is a highly aggressive cancer that is 
typically unresectable at diagnosis, with less than 10 % of patients 
surviving 5 years or beyond.[1] PM is an aggressive inflammatory 
cancer associated with exposure to asbestos [2]. Notably, a worse 
prognosis has been reported for the non-epithelioid histology than the 
epithelioid subtype [3]. For years, the palliative first line standard-of- 
care (combination of pemetrexed and cisplatin chemotherapy) [4] 
exhibited a response rate of ~ 40 %[5]. Moreover, there was no standard 
second-line therapy [6,7]. 

Nivolumab (Nivo), a fully human anti-programmed cell death 1 (PD- 
1) monoclonal antibody, and ipilimumab (Ipi), a fully human anti- 
cytotoxic T-lymphocyte 4 (CTLA-4) monoclonal antibody are immune- 
checkpoint inhibitors with distinct but complementary mechanisms of 
action. Ipi induces T-cell proliferation and de-novo anti-tumor T-cell 
responses, including in memory T cells, while Nivo restores the function 
of existing anti-tumor T cells [8]. The Nivo + Ipi combination has been 
approved as first and second-line therapy for various tumors, achieving 
durable overall survival (OS) benefits in patients with melanoma, renal 
cell carcinoma, non-small-cell lung cancer or mesothelioma [9–14]. 

Results of the phase 3 CheckMate 743 study, designed to assess ef-
ficacy and safety of first-line Nivo + Ipi immunotherapy versus plati-
num–pemetrexed chemotherapy in patients with unresectable PM 
[15,16], showed that the Nivo + Ipi combination significantly extended 
OS versus chemotherapy (median (95 % CI) OS 18.1 (16.8–21.4) versus 
14.1 (12.4–16.2) months), with respective 4-year OS rates of 17 % 
versus 11 %. The results led to the approval of Nivo + Ipi combination in 
the USA then in Europe. The National Comprehensive Cancer Network® 
(NCCN) and European Society for Medical Oncology (ESMO) guidelines 
recommend Nivo + Ipi as a preferred first-line option for patients with 
biphasic or sarcomatoid histology, and as an option for those with 
epithelioid histology [17,18]. Real-world data on PM are scarce in the 
literature. 

In France, since April 1, 2021, Nivo + Ipi combination has become 
accessible for newly diagnosed PM via an early access program (EAP) 
before reimbursed in routine pratice. The patients enrolled in this pro-
gram provide the unique opportunity to assess the combination ther-
apy’s efficacy and safety in a real-world setting. 

2. Materials and Methods 

The Meso-Immune (GFPC 04–2021) study constituted a national, 
retrospective, non-interventional cohort comprised of patients with PM 
treated with Nivo + Ipi in the French EAP. The inclusion criteria were: at 
least 18 years old; untreated and unresectable PM patients treated by 
Nivo (360 mg every 3 weeks) and Ipi (1 mg/kg every 6 weeks) in the EAP 
setting from April 1, 2021, to Feb 15, 2022. Patient data, obtained 
retrospectively from medical files, included demographics, PM charac-
teristics, number and localization of metastatic sites, treatment charac-
teristics, tumor response to the combination immunotherapy, and 
management of progression and post-treatment. Each participating 
center entered patients consecutively according to inclusion criteria 
without selection. 

This non-interventional study (NCT 05308966) was conducted in 

accordance with the Declaration of Helsinki and Good Clinical Practice 
guidelines and was approved by a national ethics committee (Comité 
d’Évaluation des Protocoles de Recherche Observationnels de la Société 
de Pneumologie de Langue Française 2022–001, on 06/01/2022). All 
participating centers approved the study protocol, and all included pa-
tients still alive received information from their referring physician, 
with an option not to participate. 

2.1. Endpoints and assessments 

The primary objective was investigator-assessed real-world–prog-
ression-free survival (− PFS) from Nivo + Ipi onset, defined as the time 
from the first Nivo + Ipi dose to the date of disease progression, ac-
cording to modified Response Evaluation Criteria in Solid Tumors 
(RECIST) version 1.1 for PM or death from any cause. 

Secondary endpoints included objective response rate (ORR), 
defined as the investigator-evaluated percentage of patients with partial 
or complete responses to Nivo + Ipi, according to RECIST 1.1;disease- 
control rate (DCR), defined as the investigator-assessed percentage of 
patients with partial, complete or stable responses, according to RECIST 
1.1 at the time of best response.; Duration of response (DoR) is defined 
was defined as the time between the date of first response to the date of 
the first documented tumor progression, or death due to any cause, 
whichever occurred first.. overall survival (OS), calculated from the start 
of Nivo + Ipi to the date of death from any cause; treatment duration, 
measured from the date of the first dose to the date of treatment 
discontinuation or death from any cause during the study. Immune- 
related adverse events (AEs), considering only Common Terminology 
Criteria for Adverse Events version 5.0 grades 3 to 5, were recorded. 
Investigators had the option of discontinuing IPI while continuing NIVO 
in the event of IPI-attributable toxicity, as recommended in the labo-
ratory’s Summary of Product Characteristics for the early access 
program. 

2.2. Statistical Analyses 

Continuous variables are expressed as median (first and third quar-
tiles [Q1–Q3]); categorical variables are expressed as number (%). 
Time-to-event endpoints were estimated with Kaplan–Meier curves; the 
median (95 % confidence intervals (95 % CI)) time-to-event and survival 
rates at different times were calculated. Associations between factors 
and time-to-event endpoints are expressed as hazard ratios (HR) with 
(95 % CI). Between-group comparisons were performed using with chi 
[2] or Fisher’s exact tests. A p < 0.05 was considered significant. Ana-
lyses were performed with R version 4.0.2. 

3. Results 

Between 1 April 2021, and 15 February 2022, 305 patients were 
accorded EAP entry in 140 centers; 63 centers managing 201 patients 
accepted to participate in this analysis (Table 1). Most patients were 
men (79.6 %), current or former smokers (53.4 %) and 91.8 % had an 
Eastern Cooperative Oncology Group performance status (ECOG-PS) of 
0/1. The median (IQR) age was 75 (70.1–81.6) years and 51.2 % were 
over 75 years old; a majority of patients (61.7 %) was previously 
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exposed to asbestos, mostly of occupational origin (59.4 %). The most 
frequent histology was epithelioid (74.5 %, 149/201) then mixed sub-
type (13.5 %, 27/201) and, finally, sarcomatoid (10.0 %, 20/201). At 
diagnosis, 79.8 % of patients had stage-III/IV PM (eighth TNM classifi-
cation for pleural mesothelioma). The tumor status of PD-1 ligand-1 
(PD-L1) was not mandatory in France we have it for only 14/195(7.2 %) 
patients in this cohort; 55.1 % (92/167) of patients’ tumors had lost 
BReast CAncer gene 1-associated protein 1 (BAP-1) expression. The 
median diagnosis-to-treatment-onset interval was 42 (IQR: 28–63) days. 

3.1. Clinical outcomes 

With a median (95 % CI) follow-up of 18.4 (17.7–19.2) months, 
median PFS was 6.3 (5.3–7.5) months (Fig. 1A), with no difference ac-
cording to histological subtype: 6.3 (5.2–7.9) months for epithelioid PMs 
and 6.6 (4.8–9.5) months for other histological subtypes (Fig. 1B). In 
patients ≥ 75 years of age, median PFS was 5.3 months, compared with 
6.3 and 6.6 months for age groups < 65 and 65–75 respectively“. 

Median (95 % CI) OS was 18.9 (17.6–not reached (NR)) months, 
significantly better for epithelioid than non-epithelioid PMs, respec-
tively: 21 (18.4–NA) versus 14.1 (10.9–21.0) months (HR = 0.60 (95 % 
CI: 0.39–0.92); p = 0.022) (Fig. 1C and D). Their respective 1-year OS 
rates were 70.8 % and 54.9 % (Table 2), with an overall rate of 66.4 % 
(95 % CI 60.1–73.3 %). 

The ORR (95 % CI) was 19.9 % (14.5–26.3 %): 17.5 % (11.6–24.7 %) 
for epithelioid PMs and 27.1 % (15.3–41.8 %) for the other subtypes (p 
= 0.218). The best overall response to treatment was stable disease for 
106 patients (55.5 %) followed by progression disease for 47 patients 
(24.6 %) and partial response for 37 patients (19.4 %).. A complete 
response was only observed in one patient. The median number of cycles 
was 7.3 with a maximum of 27 cycles. 

The median treatment-onset-to-best-response interval was 3.4 (IQR: 
2.4–5.1) months. The DCR was 75.4 % (95 % CI: 68.7–81.3 %). The DOR 
was 10.8 months for the whole cohort, 11.4 in epitheloid subtype and 
9.7 months for the non-epitheloid patients. 

3.2. Subsequent therapy 

At the time of this analysis, 152/201 (75.6 %) patients had pro-
gressed or death on Nivo + Ipi and 101/152 (66.4 %) received a second- 
line treatment (Table 3). The majority received combined plati-
num–pemetrexed chemotherapy (86/101, 85.1 %), including 43 (42.6 
%) with bevacizumab adjunction. Second-line efficacy was not available 
at the time of analysis. 

3.3. Safety 

Nivo + Ipi-related AEs occurred in 136/201 (68.3 %) patients, 
among which 23.3 % were grade 3 or 4 (Table 4). The median time to 
onset was 1.4 (IQR: 0.7–2.8) months. Immune-related AEs required 
hospitalization for 34.8 % of the patients. The most common of those 
AEs of grade ≥ 3 were respiratory (immune pneumonitis and breathing 
abnormalities (6 %, 12 patients)), gastrointestinal disorders (5.5 %, 11 
patients), asthenia (3.5 %, 7 patients) and hepatic involvement (2.5 %, 5 
patients). Investigators concluded that three deaths (hepatic cytolysis, 
acute myocarditis and septic shock with multiorgan failure) were 
treatment related AEs. 

4. Discussion 

Herein, we reported data on the efficacy and safety of the Nivo + Ipi 
combination in PM patients. Our population differed from the pivotal 
CheckMate 743 study [15,16] in several aspects (Table 5). Our patients 
were older (median age: 74.3 in our series versus 69 years in CheckMate 
743), with > 50 % of them > 75 years old versus 26 %, respectively. This 
older age was associated by a higher number of comorbidities (>60 % of 
our patients had at least one impacting comorbidity). Another difference 
was about the general condition, as 8.2 % of our patients had an ECOG- 
PS of 2/3, whereas that score was an exclusion criterion for CheckMate 
743 inclusion. Our population had a higher percentage of non- 
epithelioid tumors, 30.8 % (62/201) versus 24 % in CheckMate 743. 

In France, the estimated annual number of new cases of PM is 1100. 
The majority of patients will receive systemic treatment, here 305 were 
included in early access, the other patients had to receive chemotherapy 
or exclusive supportive care. 

The characteristics of our unselected population reflect PM epide-
miology in Europe [19]. In that registry analysis [19] of 9458 patients 
diagnosed with PM between 2013 and 2017 in England, median age at 
diagnosis was 75 years; 83.4 % were male; ECOG-PS was 0/1 for 44.5 %, 
≥2 for 20.6 % and missing for 34.9 %. More patients’ PMs had epithe-
lioid (36.4 %) or not-otherwise-specified (43.3 %) histology. In a Eu-
ropean cohort (MesoScape) of PM receiving systemic therapy (patients 
with comfort care were not included), median OS lasted 17.4 (95 % CI: 
16.3–18.7) months, with 65 % 1-year OS; at 2 years, that rate decreased 

Table 1 
Baseline Characteristics of the 201 Mesothelioma Patients.    

Histological Type  
Parameter Total, n =

201 
Epithelioid, n 
= 149 

Non- 
epithelioid, n 
= 52 

p 
Value 

Age, y 75 
(70.1–81.6)    

<65 27 (13.4 %) 21 (14.1 %) 6 (11.8 %)  0.880 
≥65 to < 75 71 (35.3 %) 51 (34.2 %) 19 (37.3 %)  
≥75 103 (51.2 

%) 
77 (51.7 %) 26 (51.0 %)  

Male sex 160 (79.6 
%) 

120 (80.5 %) 40 (78.4 %)  0.903 

ECOG-PS n = 183 n = 137 n = 45  
0 78 (42.6 %) 65 (47.5.0 %) 13 (28.8 %)  0.092 
1 90 (49.2 %) 61 (445 %) 28 (62.2 %)  
≥2 15 (8.2 %) 11 (8.0 %) 4 (9.0 %)  
Smoking status n = 189 n = 139 n = 49  
Current or former 101 (53.4 

%) 
72 (51.8 %) 28 (57.1.0 %)  0.633 

Never 88 (46.6 %) 67 (48.2 %) 21 (42.9.0 %)  
Asbestos exposure n = 201 n = 149 n = 52  
Yes 124 (61.7 

%) 
92 (61.7 %) 32 (62.7.8 %)  0.600 

No 53 (26.4 %) 38 (25.5.0 %) 15 (29.4 %)  
Unknown 24 (11.9 %) 19 (12.8 %) 4 (7.8.%)  
Stage, at diagnosis n = 139 n = 104 n = 34  
I/II 28 (20.2 %) 23 (22.1 %) 5 (13.7 %)  0.797 
III 69 (49.6 %) 49 (47.1 %) 19 (55.9 %)  
IV 42 (30.2 %) 32 (30.8 %) 10 (29.4 %)  
Chronic obstructive 

pulmonary disease 
n = 201 n = 149 n = 52  

Yes 6 (3.0 %) 3 (2.0 %) 3 (5.9 %)  0.174 
Arterial 

Hypertension 
n = 201 n = 149 n = 52  

Yes 110 (54.7 
%) 

82 (55.0 %) 27 (52.9 %)  0.923 

Preexisting 
cardiovascular 
disease 

n = 201 n = 149 n = 52  

Yes 57 (28.4 %) 40 (26.8 %) 17(33.3 %)  0.480 
Diabetes n = 201 n = 149 n = 52  
Yes 31 (15.4 %) 22 (14.8 %) 9 (17.6 %)  0.790 
Cancer(s) other than 

mesothelioma 
n = 201 n = 149 n = 52  

Yes 35 (17.5 %) 29 (19.5 %) 6 (11.8 %)  0.3 
Loss expression BAP- 

1 
n = 167    

Yes 92 (55.1)    
PD-L1 status n = 14    
<1 8 (57.1 %)    
1-49 % 4 (28.6 %)    
>50 % 2 (14.3 %)    

ECOG-PS, Eastern Cooperative Oncology Group performance status. 
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Fig. 1. Real-world progression-free survival (PFS) and overall survival (OS), respectively, for the entire population (A and C), epithelioid subtypes and non- 
epithelioid histology (B and D). 

Table 2 
Efficacy and Survival Rates According to Histological Subtype.   

All, n = 201 Epithelioid, n =
149 

Non-epithelioid, 
n = 52 

ORR, % (95 % CI) 19.9 % 
(14.5–26.3 %) 

17.5 % 
(11.6–24.7 %) 

27.1 % 
(15.3–41.8 %) 

Median PFS 
(months) (95 % 
CI) 

6.3 (5.3–7.5) 6.3 (5.2–7.9) 6.6 (4.8–9.5) 

Median OS (months) 
(95 % CI) 

18.9 (17.6–NR) 21.0 (18.4–NR) 14.1 (10.1–21.0) 

1-year OS, % (95 % 
CI) 

66.4 % 
(60.1–73.3 %) 

70.8 (63.0–78.6 
%) 

54.9 (42.8–70.4 
%) 

ORR, objective response rate; PFS, real-world progression-free survival, OS, real- 
world overall survival; NR, not reached. 

Table 3 
Subsequent Therapy for the 136 out of 201 patients with disease progression 
after Nivolumab + Ipilimumab.  

Status or Treatment n (%) 

Disease progression 136/201 (67.7 %) 
Second-line regimen (n = 101) 101/136 (74.3 %) 
Platinum–pemetrexed–bevacizumab 43 (42.6 %) 
Platinum–pemetrexed 43 (42.6 %) 
Mono-chemotherapy 11 (10.9 %) 
Pemetrexed 7 (7 %) 
Gemcitabine 2 (2 %) 
Navelbine 2 (2 %) 
Clinical Trial 1 (1 %) 
Missing data 3 (3 %)  
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to 36 %. Median OS for the patients with epithelioid subtype was 20.4 
months, significantly longer than for the patients with non-epithelioid 
histology, 11.0 months (p < 0.001). Despite those age and ECOG-PS 
differences, the PFS and OS outcomes in this analysis are similar to 
those of CheckMate 743, respectively: 6.3 versus 6.8 months and 18.9 

versus 18.1 months. However, unlike this clinical trial, our results 
favored more epithelioid PM subtypes, with an OS of 21 months versus 
only 14.1 months (95 % CI 10.9–21.0) for non-epithelioid PM, whereas, 
in CheckMate 743, the benefit of Nivo + Ipi combination compared to 
chemotherapy one was less impressive for the epithelioid subtype versus 
non-epithelioid cases. CheckMate-743 demonstrated comparable OS 
between both histologic PM groups (18.7 vs 18.1 months) [15]. How-
ever in the data presented here, OS was inferior for the non-epitheloid 
subgroup but characteristics between the 2 groups were not well 
balanced, with more ECOG 1/2 patients and more patients with a second 
malignant tumor other than PM in the non-epitheloid group which 
might have influenced the OS. The most likely hypothesis for the dif-
ference in OS between the two subgroups despite equal PFS is the effi-
cacy of subsequent treatments in the non-epitheloid subtype. Second- 
line chemotherapy may be less effective in this subtype. The ORR 
herein was lower than in that study (19.9 % versus 40.0 %) but CT-scan 
assessment was not centralized. 

These findings should be compared to observed chemotherapy effi-
cacy before the immunotherapy era. In the study by Baas et al., [19] only 
33.4 % of the patients received systemic anticancer therapy as first-line 
therapy, mainly platinum– pemetrexed: their median OS lasted 14.0 (95 
%CI,13.6–14.4) months [19]. After adjusting for age, sex and ECOG-PS, 
PMs with sarcomatoid, biphasic and not-otherwise-specified histology 
were significantly associated with shorter OS than epithelioid PMs. In a 
retrospective analysis of 667 chemotherapy-treated patients managed in 
a university hospital, median OS lasted 17.4 months, but only 12.7 
months for patients ≥ 75 years [21]. According to the analysis of a 
European population, median OS lasted 17.4 (95 % CI: 16.3–18.7) 
months, with 65 % 1-year OS; at 2 years, that rate decreased to 36 %. 
Median OS for the patients with epithelioid subtype was 20.4 months, 
significantly longer than for the patients with non-epithelioid histology, 
11.0 months (p < 0.001) [20]. 

Our rw-Nivo + Ipi safety findings also appear to agree with the 
CheckMate-743 data with 23.3 % of the patients experiencing a grade 
3–4 AE versus 30.3 % in this pivotal phase 3 trial, but with more serious 
AEs (34.8 % versus 21.3 %). We also observed a higher AE rate requiring 
hospitalization (34.8 % versus 15 %), partly explained by the unselected 
population in routine, including older and more ECOG-PS ≥ 2 patients. 
However, the profile of immune-mediated AEs was similar to the one 
reported for CheckMate 743, with predominant gastrointestinal (23.4 
%), musculoskeletal and osteoarticular (17.4 %) and respiratory (15.9 
%) AEs. Those AEs led to Nivo + Ipi discontinuation for 24.9 % of our 
PM patients, compared to only 15 % of CheckMate 743 participants. 

Recently, two other real-word cohorts (one Australian and one 
Netherlands) have been published [22,23]. 189 patients were included 
in the Netherlands cohort, with a median age of 71 (66–76) years. OS 
and PFS were 14.1 months and 5.1 months respectively, with an AE > 3 
rate of 26 % [22]. The Australian cohort included 119 patients, 89 (75 
%) of whom had not been pretreated. Median age was 72 (19–89) years, 
with ECOG-PS ≥ 1 in 66 % of cases. OS and PFS here were 14.5 months 
and 6.7 months in first-line treatment [23]. These cohorts show similar 
results to our own, with an older population and poorer ECOG-PS than 
the CM743 study, but similar efficacy. 

Our study has some limitations inherent in conducting a retrospec-
tive analysis. First, not all the patients enrolled in an EAP were included 
in the analysis. Second, no standardized method for patient follow-up 
was applied, no standardization of assessment (depending on the local 
practices of each center), and tumor responses were not subjected to 
independent review. Finally, safety was estimated based on patients’ 
medical files, which could underestimate AE frequencies, especially 
those of low-to-moderate grade. Nevertheless, this analysis concerned a 
large series of PM patients, managed in numerous centers that exhaus-
tively included all Nivo + Ipi-treated patients with a new PM diagnosis 
during the EAP-inclusion period, limiting the risk of bias. 

Interestingly, outcome of the IND227/IFCT1901 phase 3, random-
ized trial [24] were recently reported. This trial evaluating first line 

Table 4 
Immune-Related Adverse Events Observed in the 201 Mesothelioma Patients.   

Grade 
Adverse Event Any ≥3 

All 136 (67.7 
%) 

44 (21.9 
%) 

Leading to study drug discontinuation 50 (24.9 %) 
Leading to study drug interruption 22 (10.9 %) 
Leading to hospitalization 47 (23.4 %) 
Leading to Death 3 (1.5 %) 
Hepatocellular damage 1 (0.5) 
Renal failure 1 (0.5) 
Myocarditis 1 (0.5) 
Any grade in ≥ 10 patients n = 201 
Asthenia 51 (25.4 %) 7 (3.5 %) 
Gastrointestinal disorders 48 (23.9 %) 11 (5.5 %) 
Musculoskeletal & connective tissue, pain & 

discomfort 
35 (17.4 %) 4 (2 %) 

Breathing abnormalities 32 (15.9 %) 12 (6 %) 
Rashes, eruptions and exanthems 41 (20.4 %) 1 (0.5 %) 
Endocrine disorders   
Hypothyroidism 8 (4.0 %) 0 
Adrenal insufficiency 6 (3.0 %) 2 (1.0 %) 
Hyperthyroidism 5 (2.5 %) 0 
Diabetes 3 (1.5 %) 1 (0.5 %) 
Hypophysitis 2 (1.0 %) 0 
Hepatic disorders 13 (6.5 %) 5 (2.5 %)  

Table 5 
Comparison between the CheckMate 743 results15,16 and Meso-Immune GFPC 
04–2021.   

CheckMate 743  Meso-Immune 
GFPC 04–2021 

Parameter Pemetrexed, n 
= 284 

Nivo + Ipi, n 
= 300  

n = 201 

Population     
Age, y (IQR) 69 (62–75) 69 (65–75)  75.3 (70.1–80.7) 
Sex     
Male 77 % 77 %  79.6 % 
Female 23 % 23 %  20.4 % 
ECOG-PS     
0 42 % 38 %  42.6 % 
1 57 % 62 %  49.2 % 
2    7.1 % 
≥2    1.1 % 
Histology     
Epithelioid 75 % 76 %  74.5 % 
Non-epithelioid 25 % 24 %  25.5 % 
Sarcomatoid 12 % 12 %  10 % 
Mixed/other 13 % 13 %  15.5 % 
Efficacy     
ORR 43 % 40 %  19.9 % 
PFS (mo) (95 % CI) 7.2 (6.9–.8.0) 6.8 (5.6–7.4)  6.3 (5.3–7.5) 
OS (mo) (95 % CI) 14.1 

(12.4–16.3) 
18.1 
(16.8–21.0)  

18.9 (17.6–NR) 

1-year OS (95 % CI) 58 % 
(51.7–63.2) 

68 % 
(62.3–72.8)  

66.4 % 
(60.1–73.3) 

Safety     
Any-cause adverse 

event     
All 239 (84.2 %) 232 (77.3 %)  136 (68.3 %) 
Grade > 3 91 (32.0 %) 91 (30.3 %)  44 (34.4 %) 
Leading to study- 

drug withdrawal 
45 (15.8 %) 69 (23 %)  50 (24.9 %) 

Nivo + Ipi, nivolumab + ipilimumab; ECOG-PS, Eastern Cooperative Oncology 
Group performance status; ORR, objective response rate; PFS, progression-free 
survival, OS, overall survival; NR, not reached. 
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standard chemotherapy alone or combined with pembrolizumab, re-
ported a 17.3 months mOS for the chemo-pembro arm versus 16.1 for 
the chemotherapy alone arm (p = 0.03, HR = 0.79), and a 3-years 
survival of respectively 25 % and 17 %. Similarly to CheckMate743, 
the benefit of chemo-pembro was more important in the subset of pa-
tients with non-epithelioid mesothelioma, with 12.3 and 8.1 mOS 
respectively (HR = 0.57, 95 % CI (0.36–0.89)). Thus, this new potential 
therapeutic option does not impressively outperform Nivo + Ipi based 
on results from the French EAP program. 

5. Conclusion 

While the characteristics of our study population differed from 
recruited patients in the CheckMate 743 trial, notably being older and 
with less preserved performance status, the efficacy of the checkpoint 
inhibitors in the real world compared favorably with the outcome 
observed in that pivotal trial. As expected, the toxicity of Nivo + Ipi in 
this unselected and more fragile PM population was higher than in the 
CheckMate 743 trial, but overall, the tolerance of the combo appears to 
be acceptable and routinely manageable despite a discontinuation rate 
of 25 % due to toxicity. 

CRediT authorship contribution statement 

Olivier Bylicki: Writing – review & editing, Writing – original draft, 
Investigation, Conceptualization. Florian Guisier: Writing – review & 
editing, Investigation, Conceptualization. Arnaud Scherpereel: Writing 
– review & editing, Investigation. Catherine Daniel: Writing – review & 
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