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CLINICAL TRIAL.




lumab in malignant pleural mesothelioma (MPM), but real-world data are
till scarce. In this real-world study, we investigated the clinical outcomes of
nivolumab treatment in pre-treated MPM patients.

Randomized phase III trials are ongoing to investigate the efficacy of nivo-

Data from 107 nivolumab treated MPM patients within the Dutch expanded access
program were retrospectively analyzed. Treatment was independent of program-
med death ligand 1 (PD-L1) expression on tumor samples. Univariable and multi-
variable analyses were performed to evaluate the relationship between clinically im-
portant factors, baseline peripheral blood parameters and survival. The landmark
method was used to compare the outcome of patients according to their radiologi-
cal response.

In the full cohort, the median progression-free survival (mPFS) was 2.3 months
(95% CI: 1.6-2.9) and the median overall survival (mOS) was 6.7 months (95% CI:
6.2-10.0). After 12 weeks, the disease control rate (DCR) was 37% and the objective
response rate (ORR) was 10%. PD-L1 status was determined in 33 patients (30%)
and PD-L1 positivity (=1%) was associated with an improved ORR (36% vs. 9%, P
value 0.05), but not with PFS or OS. Low albumin was associated with worse OS (P
value 0.002). Median OS was significantly longer for patients who had partial res-
ponse to treatment (P value 0.0002).

In this real-world analysis, ORR and mOS were lower compared to those obtained
in phase II trials. However, exceptional survival rates were observed in patients who
had a radiological response. Although we cannot determine whether prognostic or
predictive, PD-L1 expression and albumin were associated with greater response
rate and may represent useful biomarkers for nivolumab treatment in MPM.

Checkpoint inhibitors; PD-L1; immunotherapy; malignant pleural
mesothelioma (MPM); nivolumab.



INTRODUCTION

Malignant pleural mesothelioma (MPM) is an uncommon but aggressive neoplasm with
low survival rates '*. Current first-line treatment consists of combination chemotherapy with
platinum and anti-folate agents **, with the possible addition of bevacizumab “. Historically,
no therapeutic agent has shown strong activity against mesothelioma in second or third-line
treatment . The breakthrough of checkpoint inhibitors (Cls) in solid tumors has led to their
investigation in MPM patients as well °. Despite promising results in phase I/1l trails with Cls,
phase Ill trials investigating both single agent anti-cytotoxic T-lymphocyte-associated protein
4 (CTLA4) and anti-programmed cell death 1 (PD-1) treatments failed to show efficacy ®’.
Recently, the PROMISE-meso, a phase Il randomized clinical trial (RCTs), comparing the PD1
Cl pembrolizumab to chemotherapy (gemcitabine or vinorelbine) as second-line treatment,
failed to show superiority of the anti-PD-1 treatment for the primary endpoint progression
free survival (PFS) 7. The objective response rate (ORR) was significantly higher in the pem-
brolizumab arm (22%) than in the chemotherapy arm (6%), but duration of response (DoR)
and overall survival (OS) were equal. Nivolumab, another PD-1 inhibitor, showed promising
results in phase Il trials in pre-treated MPM patients (with ORR up to 29%) ' and is currently
being tested in the context of phase Ill RCTs (NCT03063450, NCT02899299).

Only one study has reported real-world data on second or third-line PD-1 inhibition (pem-
brolizumab) in MPM **. In this study, both PFS and OS did not match phase Il trial results
which could be explained by the use of strict inclusion criteria in the clinical trials ***. Outside
of clinical trials, there are no reports on the role of nivolumab in pre-treated MPM patients.
Most probably, as already observed in phase /1l trials, a small group of MPM patients might
benefit from Cl treatment.

Relevant biomarkers for response have not yet been determined in this specific setting of
MPM. Programmed death-ligand 1 (PD-L1) expression on tumor cells has a controversial role
in predicting outcome in MPM 2. The low predictive value of PD-L1 expression in MPM has
been explained by intra-patient heterogeneity, different cut-off points for PD-L1 positivity and
the use of different immunohistochemistry (IHC) markers %, Likewise different cancer types
1314 other tumor and patient characteristics, as well as peripheral blood values should then
be investigated in MPM patients treated with nivolumab, to identify biomarkers for response.

Since February 2018, nivolumab has been provided to MPM patients in the Netherlands
through an expanded access program (EAP). This program has offered the unique opportuni-
ty to conduct a real-world analysis to investigate the outcome of nivolumab in a population of
MPM patients pre-treated with antifolate and platinum-based chemotherapy. Furthermore,
we extensively analyzed the correlation between clinically important factors, baseline perip-
heral blood parameters and clinical outcomes. The impact of radiological response on outco-
me was also investigated. We present the following article in accordance with the Strengthe-
ning the Reporting of Observational Studies in Epidemiology (STROBE) Reporting Checklist
(available at http://dx.doi.org/10.21037/tlcr-19-686).

METHODS
Patients

We retrospectively reviewed data from all 135 MPM patients enrolled at the Erasmus
Medical Center (Rotterdam, NL) and The Netherlands Cancer Institute (Amsterdam, NL) in
the EAP for nivolumab. Patients had a cytological and/or histological proven MPM and pro-
gression after at least one previous line of chemotherapy. Inclusion in the program was in-
dependent of PD-L1 expression on tumor samples, which was assessed by IHC using the
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Ventana SP263 or the Dako 22C3 assays. A recent tumor biopsy was not mandatory. Patients
were excluded if they had received any immunotherapy as first-line or maintenance treat-
ment. Patients with a follow-up shorter than 3 months were also excluded from the analysis,
unless they progressed or died earlier. Nivolumab was given intravenously at a dose of 3 mg/
kg every 2 weeks. Radiological tumor assessment was carried out 6 weeks (+1) after start of
treatment and every 6 weeks (+1) until progression depending on previous computed tomo-
graphy (CT) evaluation.

Data collection

Patient and tumor characteristics, as well as radiological response data and blood count
parameters within 14 days before the initiation of nivolumab treatment were collected from
the digital patient register. The following variables were collected and investigated in statistical
analyses: age, gender (male vs. female), histologic subtype (non-epithelioid vs. epithelioid),
Eastern Cooperative Oncology Group (ECOG) Performance Status (PS) at start of nivolumab
(0 vs. >1), clinical TNM stage [stage llI/IV vs. I/1l (VIII edition)] **, line of treatment (later-lines
vs. second-line), PD-L1 status (considered as positive if tumor cell expression levels were
>1%, negative if <1%), time to progression (TTP) to previous line of chemotherapy (<6 vs.
>6 months), time interval (TI) from diagnosis to start of nivolumab, body mass index (BMI).
Albumin values (as continuous variable), platelet count (as continuous variable), and absolute
counts for neutrophils, monocytes, eosinophils and lymphocytes were also collected.

Tumor response was assessed using a combination of modified Response Evaluation Cri-
teria In Solid Tumors (MRECIST) for mesothelioma version 1.0 and RECIST modified for im-
munotherapeutic agents (IRECIST) ***/. Per iRECIST, if tumor imaging shows initial progression
of disease (PD), tumor assessment should be repeated 4 to 8 weeks later in order to confirm
PD with the option of continuing treatment if the patient is clinically stable. Patients who had
confirmed disease progression by iRECIST discontinued treatment, and the date of the initial
CT scan was taken as the time of progression. OS was defined as the time from first Cl admi-
nistration to death from any cause, censored at the last tumor assessment date for patients
who were alive at the time of data cutoff. PFS was measured from the time of nivolumab ini-
tiation to clinical or radiological progression or death from any cause. ORR was defined as the
proportion of patients who had a partial (PR) or complete response (CR) to therapy and DCR
as the percentage of patients who achieved complete response, partial response and stable
disease (SD). A cut-off of 12 weeks (+2) was selected for both ORR and DCR, according to the
majority of RCTs investigating Cls in MPM. DoR was defined as the time from documentation
of tumor response to disease progression.

Statistical analysis

Patient and disease characteristics were reported using count and percentage for cate-
gorical variables, median and range for continuous variables. Median PFS and OS were es-
timated by the Kaplan-Meier method. Differences in probability of surviving between the
strata were evaluated by log-rank (Mantel-Cox) test and Bonferroni’s correction was used for
comparison between more than two groups. The landmark method was used for handling
immortal time bias when comparing the outcome of patients according to their radiological
response ‘®. For this specific analysis, all the patients who died before 12 weeks were exclu-
ded. A landmark of 12 weeks was chosen because at that time ORR was also calculated.

The hazard ratios (HR) of progression and death, the odds ratios (OR) of response and
their associated 95% confidence intervals (95% Cl) for clinically important factors (including
PS, histology, stage, gender, age, line of treatment, TTP to previous line of chemotherapy, PD-
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Table 1. Baseline characteristics

Characteristic ~ Total =107

n

%*

Median age

Gender, male

ECOG PS at start of nivolumab
0
1
2

Unknown

Histological subtype
Epithelioid
Mixed/Sarcomatoid

Unknown

69
95

20
68

78
22
7

Range: 34-84
87

73
20
7

Best response to previous platinum-based chemotherapy

Progressive Disease
Stable Disease
Partial Response
Complete Response
Unknown

Line of treatment

2

>3

Stage at start of nivolumab
111

-1v

Unknown

PD-L1 status
Negative

Positive

Unknown

Pared samples available of
Albumin

Monocytes

Platelet count
Neutrophils

Body Mass Index,
Median

Unknown

28
46
28
1
4

97

32

70

22

74

65

59

88

78

25
13

26
43
26
1
4

91

30
65

20
10
70

61
56
82
73

Range: 17-36
12

Data are presented as absolute number with according percentages,
unless stated otherwise. ECOG PS, Eastern Cooperative Oncology Group
Performance Status; PD, progressive disease; SD, stable disease; PR, partial
response; CR, complete response; PD-L1, programmed death ligand 1
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L1 status) were calculated using a uni-
variable Cox proportional hazard mo-
del or a univariable logistic regression.

Missing data in blood-derived pa-
rameters analyzed in the multivariable
analysis were imputed ten times. In or-
der to determine a subset of variables
with the strongest impact on PFS, OS
and ORR, blood-derived biomarkers
(including albumin, platelets, absolu-
te neutrophils, monocytes, eosinop-
hils and lymphocytes) were combined
with clinically important factors and a
Cox multivariable proportional hazard
regression model or a multivariable
logistic regression were performed on
the imputed datasets. Since the num-
ber of candidate variables exceeded
the number of events divided by 10, a
ridge version of the models was used
for variable selection. Variables were
selected in the final model if they were
included 5 times of more in the models
on the imputed data sets. The final
model was fitted on the imputed data
sets and the results were pooled using
Rubin’s rules®. As a sensitivity analysis,
the final model was also estimated on
the complete case data (without impu-
ted data).

Associations between categorical
variables were assessed by Pearson’s
Chi-Square or Fisher exact tests.A sig-
nificance level of 0.05 was chosen to
assess the statistical significance. All
reported P values were two sided. Sta-
tistical analyses were performed using
R 3.6.0 (R Foundation for Statistical
Computing). Multiple imputation was
performed using the “smcfcs” package
and pooling was conducted with the
“mice” and “mitools” packages in R.

As data in our cohort were collec-
ted retrospectively, no approval by a
medical research and ethics commit-
tee was necessary according to Dutch
guidelines (https://english.ccmo.nl).



Median OS: 6.7 months
Six-month OS: 60%
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Figure 1 Kaplan-Meier curves of survival in the entire cohort of nivolumab treated MPM patients (median follow-up time
of 10.1 months). (A) Progression-free survival in the entire cohort; (B) overall survival in the entire cohort. PFS, progressi-
on-free survival; OS, overall survival.

RESULTS

Patient characteristics
At the data cut-off of November 2019, 135 patients were treated with at least one cycle of

Nivolumab. Among them, 107 patients were eligible for the analysis (Figure S1). Eighty-eight

patients (93%) had a PS of 0 or 1 at start of treatment. Ninety-seven (90%) were treated in

second-line. PD-L1 expression was determined in 33 patients: 22 biopsies (66%) were PD-

L1 negative and 11 (33%) were PD-L1 positive. PD-L1 positive status was associated with

ECOG PS (O vs 21) X 0.30-1.16 . . 0.24-1.05 . . 0.97-1.31
PD-L1 status (positive vs . 0.23-1.20 X . 0.27-1.64 . . 1.00-1.72
negative)

Gender (male vs female) . 0.70-3.01 . . 0.62-3.92 . . 0.77-11

Line of treatment . 0.35-1.66 . . 0.35-2.23 . . 0.91-1.35

Tl from diagnosis to . 0.95-1.02 . . 0.94-1.03 . . 0.99-1.01
nivolumab
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Figure 2. Kaplan-Meier curves of survival of subgroups based on stage of disease, histological subtype and program-
med death ligand 1 (PDL1) status. (A) Progression-free survival and (B) overall survival by stage of disease as deter-
mined by IASLC 8th edition of TNM for pleural mesothelioma. (C) Progression-free survival and (D) overall survival by
histology. (E) Progression-free survival and (F) overall survival in patients with a PD-L1 expression >1% versus in those
with a PD-L1 expression <1%. PFS, progression-free survival; OS, overall survival; PD-L1, programmed death ligand 1.
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non-epithelioid histology (Fisher’s exact test P value 0.004). The majority of patients (69%)
had an advanced clinical stage of disease (stage II/IV). Other baseline patient characteristics
are summarized in Table 1.

At a median follow-up time of 10.1 months, 85 patients had progression of disease of
whom 59 died. The median PFS (mPFS) was 2.3 months (95% Cl: 1.6—2.9) and median OS
(mQOS) was 6.7 months (95% Cl: 6.2-10.0) (Figure 1A,B). The disease control rate (DCR) was
37% (40 out of 107) after 12 weeks and 11 patients (10%) had an objective radiological res-
ponse (all partial responders, no complete responses were registered). The 6-month PFS rate
was 23% (95% Cl: 16—33%). The 6-month OS rate was 60% (95% Cl: 51-71%) and the 1-year
OS rate was 31% (95% Cl: 22—45%).

Association of clinically important factors with survival outcomes

Univariable Cox proportional hazard regression analysis of clinically important factors re-
vealed that patients with advanced clinical stage (stage Ill/IV) had a shorter PFS [mPFS 1.6
vs. 3.6 months (HR 1.82, 95% Cl: 1.11-3.01, log-rank P value 0.02, Figure 2A)] but similar OS
[MOS 6.5 vs. 6.8 months (HR 1.27, 95% Cl: 0.71-2.28, log-rank P value 0.40), Figure 2B] com-
pared to those with early stage (I/11). All other clinical factors were not significantly associated
with PFS or OS (Table 2).

In particular, PS was not significantly correlated with PFS or OS, although patients with
a PS of 0 had a trend towards a longer mOS compared to patients with PS >1 [mPFS 2.9 vs.
1.8 months (HR 0.64, 95% Cl: 0.36-1.16, log-rank P value 0.14); mQOS 10.2 vs. 6.2 months
(HR 0.51, 95% Cl: 0.25-1.05, log-rank P value 0.06)]. PFS was also similar among patients
with non-epithelioid and epithelioid histology (log-rank P value 0.89, Figure 2C), yet patients
with non-epithelioid histology had a non-significant trend towards worse OS [mOS 4.8 vs. 7.4
months (HR 1.71, 95% Cl: 0.92-3.16, log-rank P value 0.08), Figure 2D]. Patients with positive
PD-L1 status showed a longer, albeit non-significant, mPFS [4.2 vs. 1.7 months (HR 0.52, 95%
Cl: 0.23-1.20, log-rank P value 0.11), Figure 2E] while no difference in terms of OS was obser-
ved [mOS 5.4 vs. 6.1 months (HR 0.67, 95% Cl: 0.27-1.64, log-rank P value 0.39), Figure 2F].

Impact of radiological response to nivolumab on outcome and association of clinically important factors
with response

To better elucidate the importance of response to nivolumab, we compared PFS and OS of
patients according to ORR. To avoid an immortal time bias, only patients who were still alive at
12 weeks and underwent radiological assessment at that time point were taken into account
for the analysis. Remarkably, with a median follow up of 14.1 months in the group of patients
with PR, no deaths were reported and only 2 patients progressed (median DoR not reached,
Figure 3A). Median OS was not reached for patients with a PR. Median OS was 10.2 months
for patients with SD
and 6.4 months for

Table 3. Multivariable analysis of PFS and OS for peripheral blood derived parameters.

those with PD (log- PES oS
rank P value 0.0002, | Parameter HR  95%Cl  palue HR 95% Cl  p-value
Figure .3‘8)- AMONE | \ionocytes ul) 316 156637 0.001
the clinically rele- Albumin (mg/dL) 0.87 0.81-0.95  0.002
vant factors, the only

. Platelet count (/uL) 1.00 0.99-1.01  0.07
one which seemed

Neutrophils (/uL) 0.86 0.73-1.02 0.10

to predict ORR in
univariable logistic
regression was PD-

Only variables that came out more than five times from the ridge regression are included in this final
model. Co-variables for ridge regression included PS, histology, stage, gender, age, eosinophils and

lymphocytes.
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Figure 3. Kaplan-Meier curves of survival according to best overall radiological response. (A) Progression-free survival in
patients with a partial response and stable disease as objective response to nivolumab treatment; (B) overall survival in
patients with a partial response, stable disease and progressive disease as objective response to nivolumab treatment. PFS,
progression-free survival; OS, overall survival; PR, partial response; SD, stable disease; PD, progressive disease.

L1 status (Table 2). To note, data about PD-L1 expression were only available in 6/11 PR, 8/29
SD and 19/67 PD patients (Figure 4). Four of the responders had PD-L1 positive tumors and
two had PD-L1 negative tumors (Figure 4). ORR was 36% in the PD-L1 positive group vs. 9% in
the PD-L1 negative group (OR 1.31, 95% Cl: 1.00—1.72, P value 0.05, Table 2).

Association of peripheral blood biomarkers with survival outcomes and response to nivolumab

After imputation for missing values (refer to Figure S1 for the number of available blood
samples at baseline), peripheral blood-derived parameters (albumin, platelets, absolute neu-
trophils, monocytes, eosinophils and lymphocytes) and clinically important factors (including
PS, histology, clinical stage, gender and age) were used as covariates in multivariable analysis
to identify independent factors re-

lated to the efficacy of nivolumab o 100 PD-L1 positive (21%)
in terms of PFS and OS. Regarding % [ PD-L1 negative (<1%)
PFS, only high absolute monocyte § 80
count was significantly associated %
with worse PFS after ridge regres- 3
sion (HR 3.16, 95% Cl: 1.56-6.37, | § |
P value 0.001, Table 3). The role | %
of monocytes was confirmed also g 40 4
by using non-imputed data (HR %
3.78, 95% Cl: 1.84-7.76, P value % 20 4
0.0002). ?fg
The ridge regression for OS $
showed that albumin, thrombocy- 0 bR . .
tes, neutrophils had the strongest Objective Response

association with OS. Subsequent

o . _ Figure 4. Expression of programmed death ligand 1 (PD-L1) according to
muIUvarlablg Cox proport!onal ha objective response to nivolumab treatment. PR, partial response; SD, sta-
zard regression analysis with these ble disease; PD, progressive disease; PDL1, programmed death ligand 1.
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variables (Table 3) showed that only albumin retained its prognostic value revealing that pa-
tients with a high albumin had a lower change of dying (HR 0.87, 95% Cl: 0.81-0.95, P value
0.002). The role of albumin was confirmed by the sensitivity analysis with non-imputed data
(HR 0.88, 95% Cl: 0.80—0.96, P value 0.005).

A multivariable analysis for ORR with peripheral blood-derived parameters was not per-
formed because of the low number of events (only 11 responder patients). At univariable
analysis with imputed data, again only albumin resulted significantly associated with ORR (OR
1.02, 95% Cl: 1.00-1.03, P value 0.03, Table S1).

Since albumin was the only significant prognostic factor for OS and was also associated
with ORR in univariable analysis, patients were further divided in quartiles according to their
baseline albumin values and their outcomes were analyzed. Patients in the lower quartile
(<38 mg/dL) revealed a significantly shorter OS compared to patients in the other quartiles
(HR 3.76, 95% Cl: 1.93-7.31, log-rank P value 0.003 with Bonferroni’s correction, Figure 5).
The median OS for patient with baseline albumin levels below 38 was 2.5 months (95% Cl:
1.9-not reached) compared to 8.0 months (95% Cl: 6.4—not reached) for patients with al-
bumin levels above 38. Six-month OS rates were 34% (95% Cl: 18—-65%) and 74% (95% Cl:
62—-86%), respectively. In addition, 4 out of 20 (20%) patients in the higher quartile (>43 mg/
dL) had a partial response, compared to 3/65 (4%) in the other three quartiles, with a 16%
increase in the chance of getting a response to nivolumab (OR 1.16, 95% CI: 1.02—-1.33, P
value 0.02).

DISCUSSION

This is the largest real-world analysis of nivolumab treatment in pre-treated MPM pa-
tients. We observed an ORR of 10%, a mPFS of 2.3 months and a mOS of 6.7 months. The PFS
and OS did not significantly differ per histological subtype or PD-L1 expression. Patients with
PD-L1 positive tumors had a higher
ORR than patients with PD-L1 nega-
tive tumors. We did not observe an 1.00 Albumine <38
association between time from di- e
agnosis or response to chemothe- Albumine >43
rapy and response to nivolumab. 075
Strikingly, there seemed to be an
incremental impact on OS for pa-
tients with a PR to nivolumab as we
did not observe any deaths in these
patients during a median follow-up |
time of 14.1 months. 0.25

By comparing our data with the P=0.00047
real-world study of MPM patients
treated with pembrolizumab, we 0.00
observed a similar OS but a worse 0 3 5 5 o 5 18
PFS, which could be explained by | wumberatrs Months
the type of radiological assessment Aburine 56 22 z 4
used. In the study of Metaxas et al. fpumine 4028 2 I
2 the type of radiological assess-

ment was not desc.rlbed. In"our Figure 5. Kaplan-Meier curves of survival in patient groups per quartile
study, we retrospectively analyzed of albumin level. OS, overall survival.
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all CT scans according to a combination of mRECIST for mesothelioma and iRECIST *'/. Per
iRECIST, tumor assessment had to be repeated 4 to 8 weeks after first evidence of PD with
the option of continuing treatment if the patient was clinically stable. In case of confirmed
progression, the date of the initial CT scan was taken as the time of progression.

By comparing our data with those of clinical trials 7*, our ORR and mOS were inferior,
which could be explained by the fact that there were no strict inclusion criteria in our analysis,
leading to a less selected patient population. In the PROMISE-meso trial an ORR of 22% was
reported for the pembrolizumab group and an ORR of 6% for the second-line chemotherapy
treated patients. However, this difference in ORR was not translated into a difference in mPFS
(pembrolizumab: 2.5 months vs. chemotherapy: 3.4 months) or mOS (pembrolizumab: 10.7
months vs. chemotherapy: 11.7 months) ’. Conversely, long survival for patients with a PR in
our analysis does suggest a clinical benefit that is correlated with ORR. The lack of significant
benefit in terms of mPFS and mOS, despite a higher ORR, in the pembrolizumab arm of the
PROMISE-meso might be due to the low ORR combined with the short time to progression in
patients where therapy is not effective. For example, if only a minority of patients (10-20%)
respond to therapy, mPFS and mOS will not be influenced, because more than 50% of the
patients will progress or die earlier according to the natural course of disease. Six-months PFS
and 1-year OS might be more reliable endpoints for (immune) therapies with low response
rates. Analysis of those patients who achieved a PR to pembrolizumab in the PROMISE-meso
study has not yet been published but could be explanatory.

Since retrospective data may be biased by underreporting of adverse events and mis-
leading, we decided not to report safety data. Nevertheless, to avoid a potentially harmful
treatment, identifying a subgroup of MPM patients that benefit from nivolumab becomes
crucial. This patient selection should probably be based on multiple parameters.

MPM patients with epithelioid histology have usually a better natural disease course than
patients with non-epithelioid tumors “°. However, in our retrospective analysis we did not
see any significant difference in mPFS and mOS according to histological subtypes, sugge-
sting that nivolumab might have had an impact on prognosis of non-epithelioid patients. Mo-
reover, PD-L1 expression was associated with non-epithelioid histology and higher ORR in our
study. These results are consistent with the exploratory analysis of the MAPS2 trial, where
PD-L1 expression of 21% was found to be significantly associated with objective response to
immunotherapy ®. Unfortunately, our analysis on PD-L1 expression was limited because only
30% of biopsies were stained for PD-L1. Another limitation is that PD-L1 expression was often
determined on the biopsy from diagnosis, because in most cases there was no biopsy taken
prior to nivolumab treatment.

Looking at the role of baseline peripheral blood biomarkers, our study showed that base-
line albumin was the only significant prognostic factor for mOS. In addition, patients with an
albumin level higher than 43 mg/dL had a 16% higher chance of responding to therapy than
patients with albumin levels below 38 mg/dL. Albumine is known to reflect the nutritional
status of cachectic patients and is described as a prognostic factor for many cancer types,
including mesothelioma *?°. Due to the lack of a control group, we cannot draw definitive
conclusions about the predictive role of albumin from our analysis. However, we showed that
low levels of albumin might identify patients who are unlikely to benefit from the treatment.

Our analysis also showed that baseline absolute monocyte count represents an optimal
predictor of PFS in MPM patients (HR 3.16, 95% Cl: 1.56-6.37, P value 0.001). This negative
association between the number of monocytes and outcome in MPM is consistent with pre-
vious studies “**°. Burt et al. reported that pre-operative peripheral absolute monocyte count
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was associated with poor OS in patients with MPM, regardless of tumor histology (HR 3.98,
95% Cl: 2.64-5.93, P value <0.0001) *°.

CONCLUSION

In conclusion, our study showed that ORR and mOS were lower in our real-world database
compared to those of clinical trials, which could be due to a less selected population. Howe-
ver, we identified a subgroup of MPM patients with a radiological response to nivolumab that
had a significant benefit in terms of PFS and OS compared to patients without a radiological
response to nivolumab treatment. We also showed that PD-L1 expression and albumin were
associated with higher response rate, yet the retrospective nature of our study and the lack
of a control group prevent us from drawing definitive conclusions on their role as potential
predictive biomarkers. Future phase Il RCTs on Cl treatment in MPM should not be conduc-
ted without an extensive exploratory analysis plan based on the evaluation of peripheral
blood parameters and tumor samples in order to deeply characterize the small group of pa-
tients that benefit from Cl treatment.
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SUPPLEMENTALS.

135 patients received at least 1 gift of nivolumab nivolumab

Excluded because:

19 Previous immunotherapy

4 Short follow-up

1 Unknown date of nivolumab initiation

2 Loss of follow-up

1 Peritoneal mesothelioma

1 No progression after first-line chemotherapy

A

Y

107 included in analyses on outcomes

A4 Y A

Blood samples available
100 Histological subtype 65 Albumin

available 59 monocytes

88 Platelet count

78 Neutrophils

33 PD-L1 status available

Figure S1. Flow diagram of study population. PD-L1, programmed death ligand 1.

Albumin (mg/dL) . 1.00-1.03

Neutrophils (/uL) . 0.96-1.00

Monocytes (/pL) . 0.78-1.22
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