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Summary (341 words)

Background There isno recommended therapy for malignant pleural metiotha (MPM)
progressing after tline pemetrexed-platinum treatment. Disease comate (DCR) was
below 30% with all #-line drugs tested. Preliminary results suggestedRD-1 monoclonal
antibody (mAb) could be active in this setting. \tles aimed to prospectively assess anti-

PD-1 mAb alone or in combination with anti-CTLA# MPM.

Methods In this multicentre randomised non-comparative, eladel phase 2 trial,
patients >18 years old with PS 0-1, histologicaltgven MPM progressing aftef12"%line
treatments involving pemetrexed/platinum, and medda disease, were randomly allocated
(1:1) to nivolumab (3 mg/kg bodyweight intravengistvery 2 weeks), or nivolumab plus
ipilimumab (3 mg/kg every 2 weeks plus 1 mg/kg,rgw@ weeks, intravenously), given until
progression or unacceptable toxicity. Central ramdation stratified by histology
(epithelioid vs non-epithelioid), treatment linedsnd vs third line), and chemosensitivity to
previous pemetrexed-platinum doublet, used a mration method with a 0.8 random factor.
The primary endpoint was 12-week DCR0%, assessed by blinded central review, on the
first 108 required eligible patients. Last patigras accrued in August 2016; we report here
the final analysis. ClinicalTrials.gov: NCT02716272

Findings During a 5-months period, 125 patients were reeduiThe 12-week DCR in
the first 108 eligible patients and in the intentitco treat (ITT) population were with
nivolumab: 44-4% [95% CI: 31-2-57-7%)] (n=24/54) 8% 7% [27-6-51-8%] (n=25/63),
respectively; with nivolumab+ipilimumab: 50-0% [3663- 3%] (n=27/54), and 51-6% [39-2-
64-1%] (n=32/62), respectively. Grade (G)3-4 tdiesi were 14.3% (n=8) and 26.2% (n=16),
with nivolumab or the combination respectively. Tim@st frequent G3 adverse event was
asthenia, with nivolumab (n=1, 1.6%) or with thantmnation (n=3, 4.9%), AST or ALT

asymptomatic increase (n=4, 6.6%, all in the coltibddm arm), lipase asymptomatic increase,
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with nivolumab (n=2, 3.6%) or with the combinatigm=1,1.6%), with one additional G4
lipase increase (1.6%) in both arms. There werend 262 (4.8%) toxic deaths, in the

nivolumab and the combination arm respectively.

Interpretation: Single-drug anti-PD-1 nivolumab or anti-PD-1 plusiti€CTLA-4
ipilimumab combination both showed efficacy in preated MPM patients, without

unexpected toxicity, deserving confirmation by &rglinical trials.

Funding: The French Cooperative Thoracic Intergroup (IFGFance



Research in context

Evidence before this study

On November 18 2015, we searched PubMed for studies evaluatinguinotherapeutic
antibody usePD-1-blocking or CTLA4-blocking antibodies, in méselioma patients using
the following search terms: “mesothelioma” and tiumab OR pembrolizumab OR
atezolizumab OR avelumab OR durvalumab OR ipilimioi@& tremelimumab OR PD-1 OR
PD-L1, OR CTLA-4". Additionally, we examined abstta from the 2015, 2016 and 2017
editions of the American Society of Clinical Onogyo(ASCO) annual meeting. Though
several studies confirmed that mesothelioma tunualis do express immune checkpoint
proteins, including PD-L1, and that mesotheliom&capens at times demonstrate high
stromal infiltration by immune cells like lymphoeg or mono-macrophage and dendritic
cells, we found no published clinical studies iriggging the safety or efficacy of the anti-
PD-1 nivolumab and anti-CTLA-4 ipilimumab combirati or anti-PD-1 nivolumab
monotherapy in human malignant pleural mesothelio(W#M) patients. One large
randomised Phase IIb trial evaluating tremelimumeab,anti-CTLA-4 antibody, tested this
agent administered alongersusplacebo as second- or third-line treatment in M2M
patients, yet no survival gain was demonstratedpawed to placebo. Also, a Phase Ib trial
was recently published reporting 20% overall resporate (ORR) (95% CI: 6-8-40-7) and
52% stable disease in 25 patients with PD-L1-exgingsMPM (>1% positive tumour cells)
treated with the anti-PD-1 antibody pembrolizumatmstly as second-line treatment, along
with a median duration of response (DOR) of 12 mer{®5% CI: 3-7-not reached), without
any safety concerns. Lastly, a single-arm Phageall (“NIBIT-MESO-1"; NCT02588131)
assessed the combination of 1mg/kg anti-CTLA-4 &lemumab and 20mg/kg anti-PDL-1
durvalumab, intravenously injected every 4 weeklour doses and followed by maintenance

durvalumab, as first- or second-line treatment mregectable malignant mesothelioma



patients. The authors reported evidence of cliractivity, demonstrated by 27-5% (out of 40
patients) exhibiting immune-related (ir) partiaspense (median DOR: 16-1 months) and
another 65%-patient subset exhibiting ir diseasgrol resulting in a median ir PFS of 8

months and mOS of 16-6 months.
Added value of this study

On Nov. 18" 2015, no second- or third-line treatment had asdgenonstrated efficacy in
MPM patients who had received first-line pemetrepédinum-based chemotherapy with or
without the anti-angiogenic agent bevacizumab, mantiee current reference first-line
strategy in unresectable MPM patients. Furthermare,PD-1/PD-L1-directed antibodies,
nonPD-1-directed targeted immunotherapies or dual imotherapies had been approved for
MPM indications. There is thus a significant unnmeted for new therapeutic strategies
assessing immunotherapies in relapsed MPM patiditts study achieved its statistical
endpoint and was, to our best knowledge, the tirgtssess the safety and efficacy of single-
therapy anti-PD-1 nivolumab or anti-PD-1 nivolumamnd anti-CTLA-4 ipilimumab
combination therapy in MPM patients as secondhibdiline following first-line pemetrexed-
platinum-based chemotherapy. These findings prosigeporting evidence that both single
therapy with nivolumab and combination therapy wbthth nivolumab and ipilimumab are

effective in treating relapsed MPM patients.
Implications of all the available evidence

These findings, involving 125 randomized patiemgarly show that immune-checkpoint
inhibitors (ICIs) do achieve significant clinicattavity in relapsed MPM, either as single or
combination therapy, at standard doses. The da&aled ICls are capable of inducing anti-
tumour objective responses according to RECIST-neeseria, as well as significant median

progression-free and overall survival rates, withokerable safety profile, in this orphan-



disease population. While these results requirtaéurconfirmation in larger-scale trials, they
could at present justify ICI use in relapsed MPMigr@s who have no other efficient

therapeutic options available.



Introduction

Malignant pleural mesothelioma (MPM) is a rare bhggressive malignancy of the pleural
surface, commonly associated with occupational siebeexposure, and its incidence is
increasing worldwidé. MPM patients display usually a dismal prognosigthva median
overall survival (mOS) of approximately 12 montlesen if some selected MPM patients
could exhibit surprisingly long tumour doubling #nindicative of a more indolent tumour,
specifically in second or third-line setting. Moveo, they often exhibit strong resistance to
chemotherapy, and only few patients are suitabledidates for multimodal treatment
including “radical” surgery. In 2015, our group initiated a Phase 3 randomiggeh-label
IFCT 0701 MAPS (Mesothelioma Avastin Cisplatin Péreeed Study) trial that revealed an
overall survival (OS) benefit when adding bevaciabnto standard cisplatin plus pemetrexed
chemotherapy (18-8s. 16-1 months; hazard ratio [HR]=0-77; p=0-ClRonetheless, an

optimal second-line MPM treatment has not yet b#efined by most recent guideling$’

Our understanding of MPM pathogenesis has sigmfigaimproved over recent years,
leading to innovative drugs and stratedi@syith targeted therapies and immunotherapies
sparking new hope for MPM patierit$™ By instigating chronic inflammation and localized
tumour immunosuppression, the immune system hasveproparamount in MPM
pathogenesis, with improved outcomes correlatinth \eigher intra-tumour infiltration by
cytotoxic T CD8+ cell¥. Conversely, high tumour expression of programroelti death-
ligand 1 (PD-L1), as it inhibits T-cell functiona binding the programmed cell death-1 (PD-
1), has been associated with poor prognosis in thekoma (mOS: 5-0 months in PD-L1-

positive patientss.14-5 months in PD-L1-negative patieritsj*

Among the different immunotherapies evaluated so téa restore anti-tumour immune

response in MPM, immune checkpoint inhibitors (I@&ve garnered the most attention based



on their efficacy, particularly in melanoma and +small cell lung cancer (NSCLC)Y
Cytotoxic T lymphocyte-associated protein (CTLAi4)a checkpoint inhibitor that blocks
interactions between antigen-presenting cells, sickhendritic and naive T cells, occurring
early in the anti-tumour cycle. Following encouragPhase Il trial results, tremelimumab, an
anti-CTLA-4 antibody, was tested alome. placebo in 2 or 3%line treatment in MPM in a
large randomised Phase Ilb trial (DETERMINE'), y®bd survival gain was obtained
compared to placebB.In contrast, several studies assessing ICls iaméte PD-1/PD-L1
pathway generated promising resditéln a Phase Ib trial, 25 patients with PD-L1-expirgs
MPM (>1% positive tumour cells) treated with the anti-PCantibody pembrolizumab,
mostly as second-line, exhibited a 20% overall oesp rate, with 52% achieving stable
disease (SD). The median duration of response (D®& 12 months, with no safety
concerns® Other trials assessing anti-PD-1/PD-L1 antibodie$/PM have demonstrated
similar response ratés° Another anti-PD-1 antibody, nivolumab (Nivo), igreently under
evaluation as third line alone or versus placebah@ UK in a randomised Phase IlI
(“CONFIRM") trial (Cancer Research UKial number CRUK/16/022).

Checkpoint antibody combination trials representther area of great interest. Combined
1mg/kg tremelimumab and 20mg/kg durvalumab givenfaar intravenous doses every
4 weeks, followed by maintenance durvalumab astme dose and schedule for nine doses,
was tested in a single-arm Phase Il trial (“NIBITEBIO-1"; NCT02588131) as first- or
second-line treatment on unresectable malignanbtneioma patient§’ This trial met its
primary endpoint with 11/40 (27-5%) patients eximigi immune-related (ir)-partial response
(median DOS: 16.1 months) and 25/40 (65%) ir-diseesntrol, leading to a median ir-
progression free survival (PFS) of 8 months andré®S of 16-6 months (95% CI: 13-1—-

20-1). Baseline tumour PD-L1 expression had noigtigd or prognostic value.



Based on this rationale, we aimed to assess, in NdRtiénts, the value of anti-PD-1 mAb
nivolumab (Nivo) as a single agent or in combinatiwith anti-CTLA-4 mAb ipilimumab
(Ipi) in a second- or third-line setting by mearisaorandomised non-comparative Phase I

trial.
Methods

Study design and participants

This multicentre, randomised, controlled but nomparative, open-label Phase Il trial
involving 21 French hospitals recruited patientecag18 years old with MPM histologically-
proven by pleural biopsy (thoracoscopy recommende@spective of PD-L1 tumour status,
demonstrating progression according to modified FEHGmeso criteri& (centrally assessed
on computed tomography [CT] by three MPM-experiehcadiologists) and having already
received one or two systemic chemotherapy lineleaast one involving pemetrexed-platinum
salt doublet line (triplet including bevacizumabaaccepted), without mandatory washout
period. Eligible patients had 0-1 ECOG performastaus (PS), had not lost >10% body
weight over the previous 3 months and were notidabels for curative surgery (according to
an MPM-dedicated multidisciplinary board, includiagthoracic surgeon), with at least one
lesion (pleural tumour, solid thickening) measueabh CT and life expectancy >12 weeks.
They also had to exhibit adequate haematologioghatic and renal function (creatinine
clearance>60mL/min) within 7 days of enrolment and availatlenour tissue (fresh or
archived) for PD-L1 immunohistochemistry (IHC) avation.

Non-inclusion criteria comprised active or histoo§ inflammatory bowel diseasee.@.
haemorrhagic rectocolitis or Crohn's disease) akngrvous system metastases, peritoneal or
pericardial mesothelioma without any pleural ineshent at the time of diagnosis, known

primary immunodeficiency or immunosuppressive tremit within 28 days preceding
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inclusion, corticosteroid treatment of >10mg/dagdnisone or equivalent within 14 days
preceding inclusion and known lung interstitialedise history. Other previous not permitted
treatments were anti-PD-1, anti-PD-L1, anti-PD-la2ti-CTLA-4 antibody, or any other
antibody or drug specifically targeting T-cell ciimsulation or checkpoint pathways.

The research protocol was approved by the Nord-Ollegthics committee Comité de
Protection des Personnesf the University Hospital (CHU) of Caen, Francedahe trial
was carried out in line with the Helsinki Declacatiand Good Clinical Practice guidelines.

Prior to inclusion, all patients provided writteriarmed consent to participate in the trial.

Randomisation and masking

We used an interactive web-response system to geneandom, non-masked treatment
allocation. We randomly assigned patients enrdifechvestigators (1:1) to the two treatment
groups. Randomisation was centrally performed bypnmater. We used a minimisation

method (random factor of 0.8) and stratified patidsy histology (epithelioid vs sarcomatoid
or mixed-histological subtypes), treatment linecs®l vs third line), and chemosensitivity to
pemetrexed-platinum doublet (progression >3 moafter completing pemetrexed-platinum

doublet or <3 months).

Procedures

Patients received intravenous anti-PD-1 nivoluniilbd) at 3mg/kg of their body weight (60

min infusion) every 2 weeks, or 3mg/kg Nivo everyeks given first (60 min infusion)

followed by 1mg/kg anti-CTLA4 ipilimumab (Ipi) (9Min infusion) every 6 weeks. Patients
received open-label treatment until progressiommacceptable toxicity, for a maximum of
two years. No dose reduction or modifications wasmitted for nivolumab or ipilimumab.

Whenever>Grade 3 immune toxicity occurred, the immune treattm(Nivo in Arm A or
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Nivo+lpi in Arm B) was interrupted until recoveryk@rade 2). Any Nivo dose delay
associated with treatment interruption of >6 weekguired treatment discontinuation.
Treatment delay of Ipi interruption for >12 weelsoarequired treatment discontinuation,
except for delays due to drug-related adverse s@RAES) needing slow steroid tapering
off until <10mg daily steroid dose for full recoyefrom immunotherapy-related DRAE.
Criteria for permanent treatment discontinuationluded the following treatment-related
adverse events: grade 3 non-skin events lastingays cr more, grade 3 laboratory
abnormalities of thrombocytopenia or liver functitest, and all grade 4 events, as well as
laboratory abnormalities, except for asymptomatiylase or lipase elevations.

Other potential treatment termination reasons ohetutumour progression, death, intercurrent
illness, protocol violation, non-compliance, andigrat consent withdrawn.

Following progression or unacceptable toxicity,tlier treatment lines could be initiated at
the discretion of the investigators, although coess and further Ipi or Ipi plus Nivo were not
permitted in the Nivo arm.

Baseline laboratory tests required to assess #iligilincluded white blood cell counts,
neutrophils, platelets, haemoglobin, serum creadinialanine aminotransferase, aspartate
amino transferase, alkaline phosphatase, totalibifi, albumin, lipase, and was performed at
baseline and at every treatment infusion. TSH waasured at baseline and monitored prior
every 12 weeks.

Adverse event monitoring was performed prior tohetrteatment infusion thus every two
weeks until off protocol therapy and until threentits post-discontinuation.

At baseline, disease assessment was performed obagj CT-scan including abdominal
exploration and brain magnetic resonance imagingIjMr CT. Tumour node metastasis
(TNM) classification was centrally assessed postinp expert thoracic radiologists, blinded

to the allocation arm, on thoracic CT-scans atmbiags, and by reviewing the pathological
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and surgical reports in cases involving initialgtiastic thoracoscopy, according to the 8th
TNM classification for MPM:? We performed CT scans every 12 weeks from randxiiors

at the same time points in both arms, with respassessed at 12 weeks by modified
Response Evaluation Criteria in Solid Tumours detefor mesotheliom& CTs were
centrally reviewed by three blinded independent M@&Werienced radiologists. Patients
were contacted every 12 weeks in order to assesg/auupon follow-up. Adverse events
(AEs) and laboratory abnormalities were graded miiog to the National Cancer Institute

Common Terminology Criteria for Adverse Events, &fen 4.0.

We assessed quality of life (QoL) using the Lungi¢&a Symptom Score (LCSS)-Meso at
baseline, treatment initiation and every 12 weélks. each scale or item in LCSS-Meso, a
linear transformation was applied to standardisge rdw score to a 0-100 range (100=best
possible function or QoL for functional scales dmghest symptom burden for symptom
scales and symptom items). A 10-point change iitegim or domain was considered clinically
meaningfuf. QoL was defined as improved when>&0-point increase was recorded for
functioning scales and10-point reduction for symptom domains or itemsasein baseline
and 12-week assessments. We deemed QoL stable vamations of <10 points were
recorded for functioning scales and symptom domantsitems, and as worsened wittD-
point decreases for functioning scales afh@-point increases for symptom domains or items.
To compute treatment exposure, we calculated the oh the dose intensity measured as a
proportion of the theoretical dose intensity.

Formalin-fixed tumour samples were collected and-lRDexpression was assessed by
immunohistochemistry at a central laboratory (Lybépn Bérard Cancer Center) by PD-L1
IHC, using both 28.8 Dako pharmDx™ and SP-263 miomad antibody clones, on a Dako

AS Link48 platform, according to previously-deseblaboratory-developed tests for SP-263
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clones using the Dako platfoffh with formalin-fixed tumour samples obtained by
thoracoscopy or CT- guided core-needle biopsiethéNational Reference Center (NRC) for
MPM pathological diagnosis certification MESOPATHF. ( Galateau-Sallé and S.
Lantuejoul)** The pathologist in charge of analysing the spensneas blinded to treatment
and patient response. Expression was categorizendicg to tumour proportion scords,
percentage of tumour cells with membranous PD-lalnstg, regardless of intensity). An
exploratory cut-off threshold of 25% tumour cellegenting membranous PD-L1 staining
was chosen based on data resulting from a posghalysis to ensure there were sufficient

numbers of patients in each subset.

Outcomes

The primary outcome was the rate of patients wihtiolled disease (disease control rate,
DCR), defined as the number of patients with comeptesponse, partial response or stable
disease at 12 weeks post-randomisation, assessbd bydependent central review involving
three radiologists blinded to treatment arm, usingpdified RECIST criteria for
mesotheliom&, divided by the number of patients in each group.

Secondary outcomes were OS (defined as the tinma femdomisation to death from any
cause), PFS (time from randomisation to documedisehse progression or death, whichever
occurred first), QoL as evaluated by Lung Cancanf@gm Scale (LCSSjuestionnaires at
each infusion, safety and correlation between PRuniour expression and ORR, DCR, PFS
and OS.

Patients were considered as assessable for resporsevival provided they had the 12-
weeks tumour evaluation (for response) or if theygpessed before the 12 weeks evaluation

(either clinically or by CT-scan evaluation), amdyded they were eligible.
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Statistical analysis

The primary study endpoint included the first 108ible patients, while the intention-to-treat
(ITT) population included all randomised patientsr fefficacy analyses; the ‘safety
population’ for safety analyses included all pasewho received at least one cycle of study

treatment.

We assumed 820% DCR at 12 weeks (null hypothesis), thus ofherapeutic interest.¢.,
DCR below which the treatment would be deemed imakt validated by a blinded
independent central review by one of three radistesgand a target40% DCR (alternative
hypothesis), thus indicating clinical activity, atpwith a one-sided error of 0-05. We thus
calculated that a total of 54 eligible patientseach arm (108 in total) would enable us to
detect an effect on the primary outcome with 95%vgro Assuming 5% were ineligible, we
had to recruit 57 patients to each arm. Based esetlassumptionz17 failure-free patients
had to be independently observed at 12 weeks hlereiarm, using a one-step Fleming
procedure, to enable us to conclude on the actdfithe corresponding regimen. No interim
analysis was planned.

For patients exhibiting no events, the cut-off paias last contact. We plotted PFS and OS
by means of Kaplan-Meier curves, with follow-up sered on December $82017. In
subgroup analyses, HRs and 95%Cls were estimated) @ Cox model adjusted for
stratification factorsFor statistical analyses, SAS software Versionv@aé employed, with
all p values and Cls two-sided. We tested the pstn effect of PD-L1 tumour expression
(28.8 PharmDX or SP263 Assays) using a non-adjuStedmodel. This IFCT-1501 trial was
registered beforehand with the European Union E&diniTrials Register (number 2015
004475-75) andClinicalTrials.gov (number NCT 02716272). The wh@tocol study is

available in the supplementary web appendix (pp)1-7
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Role of the funding source

Nivolumab, Ipilimumab and an unrestricted reseagEdmt were provided by Bristol-Myers-
Squibb (BMS) (France). Thimtergroupe Francophone de Cancérologie Thoraci(ieCT)
designed the whole trial, collected and interpretieel data. IFCT investigators and staff
participated in study design and data analysis. B8 no role in designing the research,
analyzing the data or writing the report. The cgpanding author (AS) and co-principal
investigator (GZ) had full access to all study rdata and took final responsibility in the

decision to publish the trial data.
Results

Between March 24, 2016, and August 25, 2016, wdaany assigned 125 patients to Nivo
(63 [50-4%]) or Nivo+lpi (62 [49-6%]), with 63 (19§ receiving Nivo and 61 (>98%)
receiving Nivo+Ipi. Since accrual ran faster thati@pated, 11 patients providing consent on
the last day of accrual were enrolled in additothie 114 initially planned (Figure 1).

Five patients were deemed ineligible in the nivamarm, since one had no evidence of
progression at inclusion, three had received muae three treatment lines at inclusion, and
one had only a cytological evidence to sustainMi®M diagnosis. Two additional patients
were deemed ineligible in the combination arm, baging no evidence of progression at
inclusion, another one having received more thaeetlprevious treatment arms. In total, 63
patients were randomized in the nivolumab arm dhdeaeived at least one infusion of
treatment, 62 were randomized in the combinatiom avith only 61 treated since one patient
died before receiving any treatment.

Median agewas 72-3 [32:5-87-2] in the Nivo arm and 71-2 [4B11] in Nivo+Ipi. The
Nivo arm comprised 25% (n=16) women and Nivo+Ip¥d=9); 89% of Nivo (n=56) and
82% of Nivo+Ipi (n=51) patients exhibited StageIM disease, while 31% of Nivo (n=19)

and 40% of Nivo+Ipi (n=25) patients had ECOG PS 0.
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MPM histology was epithelioid in 52 (83%) and bipltaor sarcomatoid in 11 (17%) of the
Nivo patients;vs. 53 and nine (85% and 15%) in the Nivo+lpi patiemtspectively, as
assessed by central review of the NRC MESOPATH I€Tdah. Most patients experienced
progression beyond a period of 3 months after vawgffirst-line pemetrexed-platinum-based
chemotherapy (59% Nivo, n=37; 66% Nivo+Ipi, n=4the majority of patients had received
only one therapy line prior to inclusion (70% an8P@ respectively). Blood counts were
balanced (leukocytes, red cells, estimated by hgwhm concentration, and platelets)
between both arms (Table 1).

At the cut-off date, all but one patient had reediat least one dose of Nivo or Nivo+Ipi, and
one Nivo+lpi patient died before receiving the adlted treatment (Figure 1). Drug delivery
was relatively good: approximately 70% receivedftts six infusions (Nivo or Nivo+Ipi) as
initially planned, at 100% of the planned drug do&® 2% Nivo patients (n=31) and 38-7%
Nivo+Ipi (n=24) received 10 planned infusions (bdtligs injected by infusion on Days 1, 4,

7 and 10 in the Nivo+Ipi arm).

After a median follow-up of 20-1 months (IQR: 1820-8), 59 patients had discontinued
treatment in the Nivo arm, 50 of whom (84-7%) ekbib disease progression, three (5-1%)
toxicity (detailed in Figure 1), with one patieraving died without toxicity or progression,
another exhibiting a second unrelated cancer, atierg presenting an intercurrent disease,
one patient having decided to stop treatment byWwis choice, two patients for both toxicity
and progression, only four remaining patients cantig treatment (Figure 1). In the Nivo+Ipi
arm, 58 patients withdrew from the study, 38 of wh(®5-5%) had disease progression and
13 (22-4%) toxicity (detailed in Figure 1), five tigats having died without toxicity or
progression, one patient having an intercurrentadis and one patient by decision of the

investigator, with only three patients still onatment at the data cut-off point (Figure 1).

To conform to CONSORT guidelines, we report thenarry efficacy analysis as estimated by
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DCR at 12 weeks post-randomisation in the first @lddible patients (54 patients in each
arm), the population anticipated by the statistan@lysis plan. This primary endpoint which
was met in both arms, with a 44-4% [31-2-57- 7%&2k DCR (n=24/54) in the Nivo group
and 50% [36-7-63-3%] 12-week DCR (n=27/54) in Nipd+as centrally assessed by an
independent blinded radiological expert panel. ©je response rates were 18-5% [8-2-
28-9%] (n=10/54) and 27-8% [15-8-39- 7%] (n=15/84)livo and Nivo+lpi, respectively. In
the ITT population, comprising 125 patients, thewkek DCR was 39-7% [27-6-51-8%)]
(n=25/63) and 51.-6% [39-2-64-1%] (n=32/62) in Niamd Nivo+Ipi, respectively
(supplementary Table 1, webappendix p.3). Figugeaents waterfall plots of percentage
changesn tumour size between baseline and 12 weeks i Msv Nivo+Ipi groups for the
114 patients evaluable at 12 weeks, revealing majonour response irrespective of
histological subtype. In contrast, as early as1#2 week of treatment at the first tumour
response evaluation, 6 out of 59 (10.1%) and 2 adub5 (3.6%) patients treated with
nivolumab or nivolumab+ipilimumab, respectively,hébited over 80% increase in size of
their target lesions suggesting hyper-progressisith no obvious correlation with the
histological subtype foundTreatment duration, time to response and treatmesponse
duration are presented on the swimmer plots inrEi@ufor patients with objective response.
Median DORs were 7-4 months (4-1-11-9) and 8-3mq@t 0-14-0) in Nivo and Nivo+Ipi,
respectively, with four (one still on Nivo) and sev(two still on the combination) patients

still responding at 15 months in Nivo and Nivo+Igspectively.

After a median follow-up of 20-1 months (95% CI:@20-3), median PFS were 4-0 months
(95% CI: 2-8-5-7) and 5-6 months (95% CI: 3-1-81 B)ivo and Nivo+lpi, respectively with
58/63 and 53/62 events (i.e. progression or deattgrded at study cut-off (Figure 4A). One-
year PFS were 15-9% (95% CI: 6-8%-24-9%) and 2296% CI: 12-2%-33%) in Nivo and

Nivo+Ipi, respectively.

18



mOS was 11-9 months (95% CI: 6-7-17-7) and 15-3hwe@A5% CI: 10-7-NR) in Nivo and
Nivo+Ipi, respectively, with 41/63 and 32/62 everfis deaths) (Figure 4B). One-year
survival rates were 49-2% (95% CI: 36-9%-61-6%) 38d % (95% CI: 45-8%-70-3%) in
Nivo and Nivo+Ipi, respectively. No significant fiifences in the post-discontinuation
treatments received by patients were detected leetwlee arms (supplementary Table 2,

webappendix p.4).

All-grade DRAEs were observed in 88-9% (n=56/63) &3-4% (n=57/61) of Nivo and
Nivo+Ipi patients, respectively. Grade 3-4 DRAEsrevdess frequent in Nivo than in
Nivo+Ipi patients (14-3%s.26-2% incidence). Grade 3-4 DRAEs were 14.2% @3)%nd
31.1% (n=19/61) in the nivolumab and the nivolunmbs ipilimumab arms respectively
(Table 3). There were 3/63 (4.8%) and 17/61 (27.&%yrade serious drug-related AEs in
the nivolumab and the combination arms respectiyeple 3). Three DRAEs of 63 patients
(4.8%) and 13/61 (21.3%) led to treatment discaatiion in the nivolumab and the
combination arms respectively (Table 3). There wibree treatment-related deaths reported
by investigators in the combination arm (Table @)e fulminant hepatitis, one encephalitis
(normal cerebrospinal fluid cellular and biocherhicamposition, normal brain MRI and no
blood cerebrospinal fluid neuronal self-antibodiesnd) and one acute kidney failure in a
patient with (end of life) disease progression bitimg recurrent pleural and peritoneal
effusions needing daily punctures. These threaletbents (4-9%) occurred within the first 4
study months, with no other toxic deaths reportadrion in the trial. No treatment-related
death was reported in the nivolumab arm. The inzideof Grade 4 adverse events proved

low in both arms (1-6%, n=1, for Nivo; 3-3%, n=@, Nivo+Ipi).

Table 2 presents all drug-related non-haematologhtss of any grade, in 124 patients
evaluable for safety, for all treatment injectioimssolving 10% of patients, with very low

Grade 4 (0 and 1/61, 1-6% for Nivo and Nivo+Ipgpectively) or Grade 3 incidences (2/63,
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3:2% and 5/61, 8-2% for Nivo and Nivo+Ipi, respesly). All-grade diarrhoea events

occurred frequently in Nivo+Ipi and Nivo patien®q3, 14-3% and 18/61, 29-5 % for Nivo
and Nivo+lpi, respectively). All-grade pruritus weefrequent in both arms (6/63, 9-5% and
15/61, 24-6% for Nivo and Nivo+Ipi, respectivelyNo differences in drug-related

haematological AE rates were noted (0% Grade 3-#ath arms). Immune-related AEs
(irAEs), listed in Table 3, ranged from 0 to 4/&334% and O to 7/61, 11-4% in Nivo and
Nivo+Ipi, respectively, for any-grade toxicitiesoNGrade 4 irAEs were reported, except for
1.6% of cases exhibiting increased lipase level®oih arms. Most all-grade immune-related
toxicities were biological, causing neither relevaminical consequences nor treatment
interruption. There also were all-grade asymptomatic elevatidnanainotransferase ALT

levels in both arms (n=1/63, 1-6% in Nive.n= 8/61, 13-1% in Nivo+lpi). The incidence of
Grade 3, 4, 5 and all-grade AEs is summarized & dhtaset of Supplementary Table 3

(webappendix p.5).

Patient-reported outcomes (PROs) were collectetjubie LCSS questionnaire, expressed as
a percentage of patients who reported deteriorajuradity of life between the 12-week and
baseline questionnaires. A graphical representatiothe rate of decline for 10 items is
depicted in the supplemental Figure 1 (webappepd). There were no major differences
detected between arms in the numbers of patieptstieg score decline at 12 weeks in each
item, taking into account the exploratory natureseth unpowered analyses precluding any
formal statistical test. Longitudinal QoL studiassing time until definitive deterioration

(TUDD), and thus long-term QoL data, will be preteehin a separate paper.

An exploratory analysis of PD-L1 tumour expressiasing both 28.8 and SP-263 anti-PD-L1
assays, was performed, with centralized immunotismistry and pathological review, on
samples containing a minimum of 100 viable tumoelisc Such exploratory study was

possible in only 104 patients for SP263 and 9288 antibodies, since there were no longer
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any tissue remaining for the other patients. 28&dpharmDx™ (supplementary Table 4,
webappendix p.6) PD-L1 expression>ih% of cells was found to be significantly assodate
with objective response to immunotherapy (39-@8012-1% ORR, p=0-002), yet not with
12-week DCR. Typically, the same two cut-offs asediin the literature to define patients
with high PD-L1 tumour expression: 25% or more tumeells expressing PD-L1 regardless
of the intensit§™?! or 50% or mor&. A post-hoc analysis was performed with the 25% cu
off since there were not enough patients with 5@#scor more expressing PD-L1 in this
series (zero and three in the nivolumab and contibmagroups respectively).When
comparing patients with the highest PD-L1 tumoupression ¥25%, n=7 with 28.8 assay,
n=16 with SP-263 assay) to others (n=92 and n=8factively), both ORR and DCR were
demonstrated to be significantly greater in thénkegpression subgroups. ORRs were 71:-4%
(n=5) and 62.5% (n=10)s.19-6% (n=18) and 14.8% (n= 13) (p=0-007o0r <0.0G1}) 28.8
and SP-263 assays, respectively, and DCRs weré/8and 75.0%vs. 43-5% and 38.6%
(p=0-047 or 0.003) with 28.8 and SP-263 assaypeotisely. Thus, while the concordance
kappa index was lowxk(= 0-56), reflecting differences in sensitivity féow PD-L1
expressing tumours, analyses of response rate€Br\izere similar whether using the 28.8 or
Dako™ PD-L1 (SP263) assay. This observation further stpphow consistently valuable

PD-L1 expression is in predicting response to &l aurvival.

Lastly, we conducted exploratory subgroup post-dmwalyses for known prognostic factors in
MPM, using an adjusted Cox model for the strattfma variables, represented as a forest

plot, in both arms, separately (Figure 5).

Discussion

Our findings show that nivolumab monotherapy andokimab plus ipilimumab provide

clinically meaningful activity for patients with @itreated MPM who progressed after one or
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two lines of treatment including pemetrexed-platmdoublet, despite an excess of adverse
events and three toxic deaths in the combinatiam &mdeed, following the publication of a
few small-sized trials suggesting that anti-PD-fif®D-L1 antibodies exert activity in
relapsed or refractory MPM, the MAPS-2 academicspha randomised trial reached its
disease control rate primary endpoint in both gsogp patients treated also leading to
remarkable overall survivals reaching or exceeding year.

The nivolumab plus ipilimumab combination has likesvbeen evaluated in several different
doses and schedules as first-line therapy in agdhNSCLC patients, such as in Checkmate
CA209012 Phase | tridl Early cohorts evaluated two different dosing sthies, of which
nivolumab 3mg/kg plus ipilimumab 1 mg/kg, every 8eks resulted in significant toxicity,
with 37% of patient discontinuing treatment duetreatment-related adverse events. Thus,
four other combination cohorts were studied, incigchivolumab 3 mg/kg every 2 weeks +
ipilimumab 1mg/kg every 6 weeks, which was seledt@dthe recently published NSCLC

phase 3 first-line trial CheckMate 23@nd then was selected for our MPM trial.

The stratified, randomised nature of this trialweed that both groups were well balanced.
Another strength of this study was its very fastraal for such a disease that, given its rare
incidence, could have been limited to an overlyriets/e selection of patients. However, we
acknowledge that our patients population could b# selected, good-prognosis group of
patients, taking into account the favourable P8ctiein (PS 0-1), usual for a clinical trial but

not necessarily representative of a wider poputatio?or 3%line MPM patients.

We made a pragmatic choice to select the 12-weiskask control rate (DCR) as the primary
endpoint rather than overall response rate sinterga displaying long-term control without
any formal objective response criteria could alseedan essential part of the survival effect.
This methodological choice should be considerethéntime context in which the trial was

designed, namely in mid-2015. At that time, we ohbd scarce data on the efficacy of
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immunotherapy in MPM or the ICI tolerance of MPMtipats, who are slightly older than
patients with NSCLC or melanoma patients, typicahaer types evaluated in the vast
majority trials assessing ICl. We also had no idbaut the best regimen to choose, either
single anti-PD-1 mAb or dual immunotherapy comhomtand thus were undecided about
the optimal statistical comparative hypothesis toppse with survival (PFS or OS) as
primary endpoint, supposing a preconceived ideautalibe best ICI regimen. Such
considerations led us to choose a classical norpaaative design for a randomised phase 2
trial, not powered for face to face comparisong,ibstead allowing to study simultaneously
two ICI regimens. The Phase 2 nature of this ta$ a conservative choice aimed solely to
detect early efficacy (and tolerance) signals aj tlifferent immunotherapy regimens at the
same time, with no preconceptions, and to seletdast one of these regimens for a future

comparative Phase 3 trial.

An impressive response was achieved with nivoluarad nivolumab+ipilimumab in second-
or third-line MPM treatment. Additionally, ORR assassed by central review were clinically
meaningful, and mOS were also noteworthy in thtirge(up to the significant values of 11.9
and 15.9 months, respectively), compared to what previously reported with standard
chemotherapies or investigational targeted thesafieus, the MAPS-2 study was able, by its
randomised design to assess that both regimensnd¢rait@d activity signs yet distinct safety
profiles, providing clear data for selecting adeagquexperimental arms in future prospective
comparative trials. Of note is that the MAPS-2 tessdo already support a recent NCCN
panel decision (NCCN guidelines Malignant Pleuraddthelioma, Version 2.2018-February
26, 2018) to recommend nivolumab or nivolumab+ipilimab as options for second/third-
line therapy in MPM. Interestingly, another small and non-randomiseal {{iINITIATE”;
n=34) by P. Baast al. was recently presented at the 2018 Internatioreddthelioma Interest

Group (iMig) meeting, similarly assessing the value of nivoluni2d0mg every 2 weeks in
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contrast to 3mg/kg every 2 weeks in MAPS-2) plubnfumab (1mg/kg every 6 weeks) as
second-/third-line treatment in MPM (85% of pat&nor peritoneal mesothelioffa Their
tolerance and efficacy results were likewise simitathose of the MAPS-2 trial. However,
these exciting data now require confirmation wittoanparative randomised Phase 3 trial that
could determine whether the nivolumab+ipilimumabmbmation is superior or not to
nivolumab alone or another single chemotherapy ,dsugh as vinorelbine or gemcitabine,
which are commonly used in this setting, despite tck of any data from prospective
randomised trials. In fact, larger randomised griate also needed in order to assess the
reproducibility of the survival results, as well @gluating their external validity, to confirm
that the MAPS-2 patients are wholly representatiVestandard pre-treated MPM patients.
This would also be valuable in excluding the pasgjithat our patients who exhibited good
general status after one or two treatment lineshtméxhibit more indolent tumour biology

than the majority of the MPM population.

Some large Phase 3 randomized trials are, in &etady ongoing in mesothelioma patients
testing ICls alone or in combination with chemo#psr or targeted therapies, as frontline or
second/third-line treatmentTaking into account for the increased toxicity eftved in the
combination arm, with 22.4% of withdrawals duedgitity, three toxic deaths, we recognize
that this regimen could be debatable in sutrafd 3-line setting, although the 15.9 months
long-term survival is also appealing. Only a Phaggal would be able to provide definitive
conclusions on that issue. At least, a large ramskdnPhase 3 trial (“*CheckMate BMS
CA209-743"; NCT 02899299; n=600) is currently ass®p the benefit of
nivolumab+ipilimumabvs. standard frontline chemotherapy in MPM patientéhWwFS and
OS as co-primary endpoints. Another ongoing Phase trial is evaluating
pembrolizumab+cisplatin-pemetrexes. cisplatin-pemetrexed in the same setting (Canadian

Cancer Trials Group; NCT 02784171). Finally, twagie-arm Phase 2 trials are assessing

24



durvalumab+cisplatin-pemetrexed in the USA (NCT @2B5; n=55) and Australia
(“DREAM” trial; n=54). The response results for tfiest 31 patients of this last trial were
presented at the 2018 ASCO meeting, reporting aceliext dose-intensity of both
chemotherapy (95%) and durvalumab (94%), a medi$ & 7.3 months, 95% CI [5.8-11],

leading to a 65% 6-month PFS and a remarkable 8€®’D

While MPM patients have been shown to display lomaur mutational burden (TMB)a
potential predictive biomarker for ICI in other taor types, the pathogenesis of MPM seems
to be mostly driven by inflammation. Accordinglyhet MAPS-2 results suggest that
nivolumab or nivolumab+ipilimumab efficacy may beosgest in PD-L1+ MPM patients,
and particularly in high PD-L1 expressers (>25%itpas tumour cells: PD-L1>?°%). These
subjects exhibit a 71-4% ORR and 62-5% ORR, reispfc(28.8 assay is less sensitive than
SP263 assay, respectively). However, there is &nwess with this finding related to tpest-
hoc choice of a 25% cut-off point (data driven), givérat, as previously reported in the
literaturé*?® we found relatively low numbers of tumours witry high PD-L1 expression
(i.e., over 50% of positive tumour cells) in our patentompared to NSCLC patients as
previously reported?*?® Another weakness comes from the fact this biterastudy was
only possible in roughly 80% of patients with enbbugmour tissue remaining. The 25% cut-
off point was therefore a pragmatic choice takemfiamong all the different thresholds used
in the literature so as to ensure a sufficientguatinumber in each subset to allow for
statistical comparison. Similarly, as the non-corapee nature of our trial did not enable
analysis of PD-L1 prognostic value arm by arm, wepdy observed that the two groups of
patients were well balanced in terms of PD-L1 reghression between (Table 1).

In an Australian cohort, PD-I"#"°*subjects exhibited 50% ORW®. 22% in PDLI" 5%
patientd’, with a similar trend observed in a US cotf8rA subgroup of mesothelioma

patients thus seemingly benefit from ICls, as alyedescribed in melanoma and NSCLC.
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Nevertheless, it is still unclear how to accurateglect the patients best suited for such
immunotherapy® The complex interplay of tumour-infiltrating lympbytes and immune
checkpoints probably impacts on response to ICIsMiBM. More in-depth studies of
immunohistochemistry markers and tumour infiltratioy immune cells in MAPS-2 patients
are thus ongoing. Therefore, it is of paramountdrtgnce that patient clinical characteristics
(histologic subtype, previous chemosensitivity, B8)l biomarkers (such as tumour PD-L1
IHC status, CD8 or myelomonocytic infiltration emte TMB, genomic signaturés,
expression of multiple checkpoint inhibitors, sfiecimutations,etc?*>%) be prospectively

investigated in all future immunotherapy trials f8PM patients™

We reported relatively high rates of drug-relatddease events with close to 90% rates of all-
grade AEs in both arms and more Grade 3 AEs irconebination arnvs the nivolumab arm
(approximately 23%vs 13%, respectively). However, It should be notedt tall the three
treatment-related deaths (all in the combination)arccurred in the first months of the trial,
with no other toxic deaths subsequently occurringral4 months. This observation may
suggest that our investigators experienced a le@rourve in identifying immune-related
adverse events and optimising treatment for theseris, as well as simultaneously
optimising care for the NSCLC patients they stattedreat routinely with anti-PD-1 at that
time. It should also be underlined that the safetyfiles of nivolumab alone or combined
with ipilimumab compared favourably with what haady been posited in the literature for
platinum-based chemotherapy, and that AEs obsenvedr trial were similar in type to those

reported for immunotherapy drugs used in othemggttand in numerous previous trials.

This AE incidence could certainly raise questicggarding the chosen dosing schedule in the
combination arm. As mentioned above, we chose was considered to be the most

tolerable of six schemes previously tested in thed&mate 012 Phase 1 tffaland this
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scheme being subsequently selected for the NSCla3ePB Checkmate 227 thagnd the
ongoing first-line Phase 3 Checkmate 743 trial iRN¥patients (NCT02899299). It is also
paramount to note that most AEs were classed adeGIr2, including a substantial number
that were purely biological or asymptomatic, rapiddsolving either spontaneously or once
treatment was interrupted. Moreover, our prelimjn&@OL analysis failed to detect any
obvious consequences on patient-reported outcoenesiat Week 12. Taking into account
potential immunotherapy-induced harm, it was crutciaarly report some QOL data, even if
these data were unpowered and incomplete. We aaeeativat the scientific considerations
regarding estimating a minimally clinically impomtadifference (MCID) are challenging and
that our choice of a 10-point change in the scasea cut-off point has not been prospectively
validated for MPM patients in the literature. Tesotve this, additional studies of health-
relatedquality of life data from the MAPS-2 trial are umdey, modeling longitudinal QOL
based on the time until definitive deterioratiorJ0D), the results of which will be reported
in a separate paper dedicated to this outcome.tidddily, it should be underlined that the

study's open-label design could have influencedXble analysis.

We provide exploratory subset analysis, althougiefody avoiding to directly compare the
two groups of patients, according to methodologitdés for a randomized Phase 2 trial,
which was not powered for such comparisons. DuatlRIXYLA-4 inhibition in "more
indolent” tumours i(e,. patients relapsing more than 3 months after pexet-based
chemotherapy was stopped) provided a 0.35 [0.18}@éjusted HR for deatys. those with
more “aggressive” cancers. However, such exployatoralyses should be considered as
purely hypothesis-generating and must thus notues-imterpreted, taking into account the
wide-ranging 95% confidence intervals observedecéihg the low patient numbers in each
subset, and considering, although these analyses adpusted for stratification factors, that

some biases could have been induced by the pragirdkience of other variables. Hence,
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the optimal strategy in view of a better efficaeyéty (and cost) ratio remains to be defined
for all patients. Of note, we suspected in our titiat a few patients would exhibit hyper-
progression under ICls, as previously describesoime NSCLC caséAdditional studies
for these patients are on-going, in particular $sess whether their tumour growth rate,
defined as a >50% increase in tumour volume ovee,tcould actually correspond to the
still-debated criteria for hyper-progressive diggabus requiring to analyze two CT scans

performed before the ICI treatment was initiated.

In conclusion, as previously observed in melanomd BSCLC patients, immunotherapy
appears to offer real hope for patients with MPMsaacer which, until now, had very few
therapeutic options. Thus, ICIs are likely to chauogr standard of care in MPM, as already
emphasized for nivolumab alone or combined withiipimab in the NCCN guidelinésYet
many questions remain unanswered, and more daggused from randomised Phase 2 or 3
trials to select the best candidates suited fos (Bietreateds. frontline patients, biomarkers,
toleranceetc) and to define the long-term survival benefitwasdl as the optimal treatment
regimen (anti-PD-1 monotherapys. combination with ICls, chemotherapy or targeted
therapy, or even surgery or radiotherapy). It geasial that MPM expert centres from all over
the world collaborate to speed-up the recruitmdrgatients with this rare cancer into large,
randomised trials and translational studies, tadoriew hope and real progress in the future

of mesothelioma patient care.
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Figure legends

Figure 1: Patient flow chart

Figure 2: Percentage changes in tumour size between baseliand Week 12 follow-up
Figure 3: Treatment duration, time to response and treatmenhresponse duration
Figure 4: Progression-free survival and overall survival caves

Figure 5: Exploratory analyses of response predictors
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Tables

Nivo arm Nivo+Ipi arm
Patient baseline characteristics (n=63) (n=62)
GenderN (%)
Male 47 (75) 53 (85)
Female 16 (25) 9 (15)
Age (years)
Mean +/- SD 71-2+9-5 70-4+£9-0

Median [Range]

72.3[32:5-87-2]

71.2 [46-1-881]

Histological subtype N (%)

Epithelioid 52 (83) 53 (8%)
Sarcomatoid or mixed (biphasic) 11 (17) 9(15)
Performancestatus N (%)
0 19 (3L 25 (40
1 42 (69) 36 (58)
2 0 [2 missing] 1(2)
Pem chemosensitivityN (%)
Progression <3 months 26 (41) 21 (34)
Progression >3 months 37 (59) 41 (66)

Smoking statusN (%)

Smoker / never-smoker

34 (54) / 29 (46

36 (58) / 26 (42

Number of prior line(s) N (%)

1 (2" line patients) 44 (70) 42 (68)

2 (3" line patients) 17.(27) 19 (30)

>2 2(3) 1(2)
TNM (1995)

Stages llI-IV N (%)

56 (89- 0%)

51 (82-3%)

Leucocytes
<8-3 x 10/L 43 (68) 41 (66)
>8-3x 10/L 20 (32) 21 (34)
Haemoglobin
>12 g/L 33 (52 37 (60
<12 g/L 30 (48 25 (40
Platelets
<350 x 10/L 46 (73) 43 (69)
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>350 x 10/L 17 (27) 19 (31)
PD-L1 status available
50 (79% 49 (79%
(28-8 mAb, Dako PharmDx™) (79%) (79%)
Negative 31 (62% 27 (55%
>1% 19 (38% 22 (45%
>25% 2 (4%) 5 (10%)
>50% 0 3 (6%)

Nivo=nivolumab. Nivo+Ipi=nivolumab plus ipilimumabD=standard
deviation. Pem=pemetrexed. TNM=Tumour Node Metastasis classificati
PD-L1=programmed cell death-ligand 1. mAb=monocl@mibody

Table 1: Baseline patient characteristics per treatment arm



Nivo arm Nivo+Ipi arm
(n=63) (n=61)
Drug-related non-haematological AH

Gradel-2 Grade 3 Grade 4 Gradel-2 Grade 3 Grade 4
Asthenia/fatigue 25 (39-7% 1 (1-6%) 0% [31(50-8% 3 (4-9%) 0%
Diarrhoea 9(14-3%) 0% 0% |16 (26-2% 1 (1-6%) 1 (1-6%
Decreased appetite 14 (22:2% 0% 0% |11(18%) 0% 0%
Nausea/vomiting 11 (17.5% 1 (1-6%) 0% [12(19-7% 0% 0%
Pruritus 6(9:-5%) 0% 0% |15(24-6% 0% 0%
Constipation 7(11-1%) 0% 0% |9(14-8%) 0% 0%
Weight loss 6(9:-5%) 0% 0% |7(11-5%)1 (1-6%) 0%
Dry skin 3(4-8%) 0% 0% |9(14-8%) 0% 0%

AE=adverse event. Nivo=nivolumab. Nivo+Ipi=nivolulmplus ipilimumab. NS=not significant
Table 2: Drug-related non-haematological adverse events per treatment arm.

Grade 1 or 2, any occurring in 210% of patients are reported. All grade 3, 4, 5 events are reported
in the table



Nivo arm (n=63) Nivo+Ipi arm (n=61)
PG A RS ST S () Grade 1-2 Grade 3 Grade 4 Grade 5|Grade 1-2 Grade 3 Grade 4 Grade 5
Any AE 47 (74-6%) 8 (12-7%) 1 (1-6%) 0 (0%) (38 (62-3% 14 (22-9% 2 (3-3%)3 (4-9%
Serious AE 1(1-6%) 2(3-2%) 0% 0% |7 (11-5%) 6(9-8%) 1 (1-6%)3 (4-9%
Led to discontinuation 2(32%) 1(1-6%) 0% 0% | 4(6-6%) 7 (11-5%) 2 (3-2%) 0%
Led to death 0% 0% 0% 0% 0% 0% 0% 3(4-9%
Immune-related AEs Grade 1-2 Grade 3 Grade 4 Grade 5|Grade 1-2 Grade 3 Grade 4 Grade 5
Stomatitis 4(6:3%) 1(1-6%) 0% 0% | 4(6:6%) 0% 0% 0%
Arthritis 3 (4-8%) 0% 0% 0% |7(11-5%) 0% 0% 0%
AST increase 2 (3-2%) 0% 0% 0% 3(4-9%) 4(6-6%) 0% 0%
ALT increase 1(1-6%) 0% 0% 0% 4(6-6%) 4(6-6%) 0% 0%
Lipase increase 1(1-6%) 2(3-2%) 1(1-6%) 0% | 2(3:2%) 1(1-6%) 1(1-6%) 0%
Oedema peripheral 4 (6-3%) 0% 0% 0% 3(4-9%) 1(1-6%) 0% 0%
Gamma-glutamyltransferase increase| 1 (1-6%) 0% 0% 0% 3(4-9%) 3(4-9%) 0% 0%
Amylase increased 1(1-6%) 1(1-6%) 0% 0% 3 (4-9%) 0% 0% 0%
General physical health deterioration | 3 (4-8%) 0% 0% 0% 0% 2 (3:3%) 0% 0%
Acute kidney failure 0% 0% 0% 0% 0% 0% 1(1-6%)1(1-6%
Blood alkaline phosphatase increased 0% 0% 0% 0% 2(3-:2%) 2(3-2%) 0% 0%
Colitis 1(1-6%) 0% 0% 0% 1(1-6%) 1(1-6%) 0% 0%
Pneumonitis 1 (1-6%) 0% 0% 0% | 1(1-6%) 1(1-6%) 0% 0%
Polyneuropathy 0% 0% 0% 0% 0% 1(1-6%) 0% 0%
Acute respiratory distress syndrome 0% 0% 0% 0% 0% 1(1.6%) 0% 0%
Cardiac failure 0% 0% 0% 0% 0% 1(1-6%) 0% 0%
Dermatitis bullous 0% 0% 0% 0% 0% 1(1-6%) 0% 0%
Encephalitis 0% 0% 0% 0% 0% 0% 0% 1(1-p%)
Hepatitis 0% 0% 0% 0% 0% 2 (3-2%) 0% 1(1-p%)
Hyperbilirubinaemia 0% 0% 0% 0% 0% 1(1-6%) 0% 046
Hyponatraemia 0% 0% 0% 0% 0% 1(1-6%) 0% 06
Hypophysitis 0% 0% 0% 0% 0% 1(1-6%) 0% 0%
Interstitial lung disease 0% 0% 0% 0% 0% 1(1-6%) 0% 0%
Pericardial effusion 0% 1(1-6%) 0% 0% 0% 0% 0% (0).7)
Pleural effusion 0% 1(1-6%) 0% 0% 0% 0% 0% 0%
AE=adverse event. Nivo=nivolumab. Nivo+Ipi=nivolumaplus ipilimumab.

AST=aspartate aminotransferase. ALT=alanine amamsferase
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Table 3: Immune-related adverse events per treatment arm

All grade 3, 4, 5 events are listed. For such evgethie rate of grade 1-2 of the same event is@lsvided.

For other grade 1-2 events, only events for whigh¢umulative rate in both arms is superior to 18fé
listed
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Ineligible (n=5)

No progression to

Randomized

From March 2016

inclusion (n=1)
Received 3 or more
treatment lines before
inclusion (n=3)

No histological
evidence (n=1)

n=125 to early Aug. 2016
A / \ B
Allocated Allocated
NIVOLUMAB NIVOLUMAB
+ IPILIMUMARB
n=~063 n=062
\
Received treatment Received treatment
n=~63 n=~6l

IneI|Q|bIe (n=2)
No progression to
inclusion (n=1)

* Received 3 or more
treatment lines before
inclusion (n=1)

|
Did not receive allocated treatment

Study withdrawn (n=59)

+ Disease Progression (n=50, 84.7%)

Toxicity (n=3, 5.1%)

Renal failure (n=1)

Pericardial effusion (n=1)

Keratitis (n=1)
Death (n=1, 1.7%)
Second cancer (n=1, 1.7%)

Intercurrent disease (n=1, 1.7%)

Patient’s choice (n=1, 1.7%)

Other : Prog+Tox (n=2, 3.4%)

|7

\
Ongoing
n=4

+ Death (n=1)

Study withdrawn (n=58)

4
Ongoing
n=3

» Disease Progression (n=38, 65.5%)

— + Toxicity (=13, 22.4%)

Cardiac failure (n=1)
Lipase increased (n=1)
Pneumopathy (n=1)
Gastritis (n=1)
Dermatitis bullous (n=1)
Pneumonitis (n=1)
Atrioventricular block (n=1)
Hepatitis (n=2)

Colitis (n=1)

Atrial fibrilation (n=1)
Polyneuropathy (n=1)
Diarrhoea (n=1)

* Death (n=5, 8.6%)
* Intercurrent disease (n=1, 1.7%)
» Other (n=1, 1.7%)



txNumlnclusion | Response RECIST_MESO TRTGRP marquage_mb_numerique dec__typhisto histo| marquage_mb_numeriquebis |toto| Position | Partial response | Disease progression | Stable disease
157%|Disease progression |A - Nivolumab 0|Epithélioide E E 1 0 157% 0
88%|Disease progression |A - Nivolumab 0[Biphasique (mixte) |B B 2 0 88% 0
85%|Disease progression |A - Nivolumab 0|Epithélioide E E 3 0 85% 0
83%|Disease progression |A - Nivolumab 0|Epithélioide E E 4 0 83% 0
83%|Disease progression |A - Nivolumab 0|Biphasique (mixte) |B B 5 0 83% 0
81%|Disease progression |A - Nivolumab 0|Biphasique (mixte) |B B 6 0 81% 0
77%|Disease progression |A - Nivolumab 0|Biphasique (mixte) [B B 7 0 77% 0
70%|Disease progression |A - Nivolumab Biphasique (mixte) [B B 8 0 70% 0
70%|Disease progression |A - Nivolumab 0|Biphasique (mixte) |B B 9 0 70% 0
68%|Disease progression |A - Nivolumab 0|Epithélioide E E 10 0 68% 0
67%|Disease progression |A - Nivolumab Epithélioide E E 11 0 67% 0
64%|Disease progression |A - Nivolumab 0|Epithélioide E E 12 0 64% 0
55%|Disease progression |A - Nivolumab 0|Epithélioide E E 13 0 55% 0
53%|Disease progression |A - Nivolumab Epithélioide E E 14 0 53% 0
53%|Disease progression |A - Nivolumab Epithélioide E E 15 0 53% 0
45%|Disease progression |A - Nivolumab 0|Epithélioide E E 16 0 45% 0
42%|Disease progression |A - Nivolumab Epithélioide E E 17 0 42% 0
42%|Disease progression |A - Nivolumab 0|Epithélioide E E 18 0 42% 0
41%|Disease progression |A - Nivolumab 0|Epithélioide E E 19 0 41% 0
38%|Disease progression |A - Nivolumab 1|Epithélioide E + +E 20 0 38% 0
36%|Disease progression |A - Nivolumab Epithélioide E E 21 0 36% 0
35%|Disease progression |A - Nivolumab Epithélioide E E 22 0 35% 0
34%|Disease progression |A - Nivolumab 0|Epithélioide E E 23 0 34% 0
34%|Disease progression |A - Nivolumab 10|Epithélioide E + +E 24 0 34% 0
32%|Disease progression |A - Nivolumab 0|Epithélioide E E 25 0 32% 0
31%|Disease progression |A - Nivolumab 10|Epithélioide E + +E 26 0 31% 0
30%|Disease progression |A - Nivolumab 0|Epithélioide E E 27 0 30% 0
26%|Disease progression |A - Nivolumab 1|Epithélioide E + +E 28 0 26% 0
26%|Disease progression |A - Nivolumab 10|Biphasique (mixte) |B +B 29 0 26% 0
24%|Disease progression |A - Nivolumab 1|Epithélioide E +E 30 0 24% 0
22%|Disease progression |A - Nivolumab 0|Epithélioide E E 31 0 22% 0
20%|Disease progression |A - Nivolumab 0|Epithélioide E E 32 0 20% 0
18%|Stable disease A - Nivolumab 0|Epithélioide E E 33 0 0 18%
3%|Stable disease A - Nivolumab 0|Epithélioide E E 34 0 0 3%
2%|Stable disease A - Nivolumab 0|Biphasique (mixte) |B B 35 0 0 2%
-1%|Stable disease A - Nivolumab 0|Epithélioide E E 36 0 0 -1%
-2%|Stable disease A - Nivolumab Epithélioide E E 37 0 0 -2%
-2%|Stable disease A - Nivolumab 0|Epithélioide E E 38 0 0 -2%
-3%|Disease progression |A - Nivolumab 0|Epithélioide E E 39 0 -3% 0
-5%|Stable disease A - Nivolumab 10|Epithélioide E + E+ 40 0 0 -5%
-7%|Stable disease A - Nivolumab 0|Epithélioide E E 41 0 0 -7%
-12%|Stable disease A - Nivolumab 10|Epithélioide E + E+ 42 0 0 -12%
-12%|Stable disease A - Nivolumab 0|Epithélioide E E 43 0 0 -12%
-13%|Stable disease A - Nivolumab 10(Biphasique (mixte) |B + B+ 44 0 0 -13%
-18%|Stable disease A - Nivolumab 0|Epithélioide E E 45 0 0 -18%
-20%|Stable disease A - Nivolumab 0|Epithélioide E E 46 0 0 -20%
-22%|Stable disease A - Nivolumab Epithélioide E E 47 0 0 -22%
-29%|Disease progression |A - Nivolumab 10|Epithélioide E + E+ 48 0 -29% 0
-31%|Partial response A - Nivolumab Epithélioide E E 49 -31% 0 0
-31%|Partial response A - Nivolumab 0|Epithélioide E E 50 -31% 0 0
-32%|Partial response A - Nivolumab 10(Biphasique (mixte) |B + B+ 51 -32% 0 0
-46%|Partial response A - Nivolumab 30|Biphasique (mixte) |B B+ 52 -46% 0 0
-47%|Partial response A - Nivolumab 30|Epithélioide E E+ 53 -47% 0 0
-48%|Partial response A - Nivolumab Epithélioide E E 54 -48% 0 0
-52%|Partial response A - Nivolumab 1|Epithélioide E + E+ 55 -52% 0 0
-58%|Partial response A - Nivolumab 10|Epithélioide E + E+ 56 -58% 0 0
-68%|Partial response A - Nivolumab 1|Epithélioide E + E+ 57 -68% 0 0
-79%|Partial response A - Nivolumab 10|Epithélioide E + E+ 58 -79% 0 0
-90%|Partial response A - Nivolumab 1|Epithélioide E + E+ 59 -90% 0 0
A - Nivolumab 0|Epithélioide E E 60 0 0 0

A - Nivolumab Epithélioide E E 61 0 0 0

A - Nivolumab Epithélioide E E 62 0 0 0

A - Nivolumab 1|Epithélioide E + E+ 63 0 0 0
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Instructions for the use of Forest Plot Excell sheet:

This sheet does not allow you to calculate anything, or to perform a meta-analysis. It only plots results in a forest-plot like graph.

It's previously set to have nine entries, but you can change this easily.

To enter data, just enter in each line the upper limit, the lower limit of the confidence interval and the estimate point in this sequence. If
you want each line to have a label in the graph, type it in the column label.

Unfortunately, the Excel does not allow us to rotate the graph, so you have to use another trick: Copy the graph to a Power Point blank
slide. Select the graph. In the Draw menu click in “Ungroup”, accept the prompt and then in “Group”. In the same menu, choose
“Rotate or Flip” and then “Rotate Left”.

Be careful to not click in other places while in the group/ ungroup process. You will have to select all parts of the ungrouped graph if
this happens.

In Excel, its possible to change any of the parameters that you want, by changing the proprieties of the graph.

This sheet can be changed and distributed free of charge. We ask you to give us the appropriate credit using any kind of citation we
included this sugestion in the sheet: Clark O; Djulbegovic B. Forest plots in excel software(Data sheet). 2001. Available at
www.evidencias.com.

Otavio Clark

Benjamin Djulbegovic

H Lee Moffitt Cancer Center

Tampa, FL, USA

clark@evidencias.com



Lower limit of the uggesied allO dalK U, DIUIDegoVv » Ol D10

Upper limit of the  confidance Point in excel software(Data sheet). 2001.Available at
confidance interval interval estimate LABELS for the graph www.evidencias.com.
1.19 0.23 0.53 PDL1 > 1% vs. PDL1 < 1%

0.67 0.19 0.35 Progression > 3 months from
pem vs. Prog<3 mo
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vs. 1 line

0.48 0.92 No smokers vs. Smokers
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Upper limit of the Lower limit of the
confidance confidance LABELS for the
interval interval Point estimate graph
2.76 b 1.19 PDL1 2 1% vs.
PDL1< 1%
1.61 . 0.76 Progression >3
months from pem
vs. Prog<3 mo

0.69 Previously 2 lines
of treatment vs. 1
line

1.21 No smokers vs.
Smokers

0.46 Sarcomatoid-
Mixed (biphasic)
vs. Epithelioid

0.86 Age=70 yrs vs.
>70 yrs

0.6 Male vs. Female
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Suggested citation: Clark O; Djulbegovic B. Forest plots
in excel software(Data sheet). 2001.Available at
www.evidencias.com.
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