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B
a

c
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:  For advanced non-sm
all cell lung cancer anti-P

D
-1 treatm

ent has becom
e standard care in 

first and second line treatm
ent in recent years. B

ecause m
any of the clinical trials w

ith anti-P
D

-1 drugs have 
only recently been com

pleted, long term
 follow

 up data of patients treated w
ith these agents is scarce, even 
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ore so of patients treated in real life clinical care. W

e present long term
 follow

 up of patients treated w
ith 
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and progression free survival rates w
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 survivors w
ere also collected.
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edian overall survival in the total cohort w
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edian progression free survival w
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verall survival after tw

o and three years w
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 and 17.1%
, respectively. G
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ance scores, absence of liver m
etastases, experiencing treatm

ent-related toxicity, and response to 
nivolum
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ere significantly associated w

ith longer overall survival and progression free survival. T
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survival rate am
ong patients w

ith an objective response w
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. Survival for m
ore than tw
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subsequent therapy after nivolum
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 of patients.
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Introduction

Chemotherapy is the mainstay of treatment of malignant 
pleural mesothelioma (MPM). The European Society 
for Medical Oncology (ESMO) guidelines, the National 
Comprehensive Cancer Network (NCCN) guidelines 
and the European Respiratory Society (ERS) guidelines 
indicate chemotherapy as an option for patients with 
‘irresectable MPM’ who are not fit for major surgery (1-3).  
Only a minority of patients is fit enough to be a surgical 
candidate and the indication for surgery has become stricter 
in the last years.

Use of targeted therapy based on genetic profiling 
has been successful in other solid tumor types, targeting 
activating oncogenes. In MPM this approach has failed 

to improve clinical benefit in phase II studies. This is 
related to the fact that MPM is mostly driven by loss of 
tumor suppression genes like CDKN2A, NF2 and BAP1, 
rather than activation of oncogenes (4). Also, MPM is a 
heterogeneous tumor type (with three different subtypes) 
which makes it more challenging to develop effective 
therapies. Immunotherapy, targeting immune checkpoints 
(like PD-1 or its ligand PD-L1) has become standard of 
care in numerous solid tumors like non-small cell lung 
cancer (NSCLC) (5). The first studies with immunotherapy 
in second and third- line mesothelioma patients seem 
promising, but their value in the first line setting has yet 
not been defined (6-9). Therefore, chemotherapy remains a 
prominent treatment option in MPM. 

In this review, the current available literature (see Table 1)  
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The only registered systemic treatment for malignant pleural mesothelioma (MPM)

is platinum based chemotherapy combined with pemetrexed, with or without

bevacizumab. Immunotherapy did seem active in small phase II trials. In this review,

we will highlight the most important immunotherapy-based research performed and

put a focus on the future of MPM. PD-(L)1 inhibitors show response rates between

10 and 29% in phase II trials, with a wide range in progression free (PFS) and overall

survival (OS). However, single agent pembrolizumab was not superior to chemotherapy

(gemcitabine or vinorelbine) in the recent published PROMISE-Meso trial in pre-treated

patients. In small studies with CTLA-4 inhibitors there is evidence for response in some

patients, but it fails to show a better PFS and OS compared to best supportive care in a

randomized study. A combination of PD-(L)1 inhibitor with CTLA-4 inhibitor seem to have

a similar response as PD-(L)1 monotherapy. The first results of combining durvalumab

(PD-L1 blocking) with cisplatin-pemetrexed in the first line are promising. Another immune

treatment is Dendritic Cell (DC) immunotherapy, which is recently tested in mesothelioma,

shows remarkable anti-tumor activity in three clinical studies. The value of single agent

checkpoint inhibitors is limited in MPM. There is an urgent need for biomarkers to select

the optimal candidates for immunotherapy among MPM patients in terms of efficacy and

tolerance. Results of combination checkpoint inhibitors with chemotherapy are awaiting.

Keywords: immunotherapy,malignant pleuralmesothelioma, angiogenesis inhibitors, PD-L1, dendritic cell therapy

INTRODUCTION

Malignant pleural mesothelioma (MPM) is a rare, aggressive malignancy with limited treatment
options. Surgery is controversial since only a minority of patients is fit enough to be a surgical
candidate and a complete microscopic (and sometimes macroscopic) resection is not realistic.
Therefore, the indication of surgery, within a multimodal strategy, has become stricter over the
last years. At this time, the only registered systemic treatment is platinum-based chemotherapy
combinedwith pemetrexed, with or without bevacizumab. Numerous phase I and II trials have been
performed to make a step forward in the treatment of MPM. Immunotherapy seemed promising
in small phase II trials. However, single agent pembrolizumab was not superior to chemotherapy
(gemcitabine or vinorelbine) in the recent published PROMISE-Meso trial. Currently, we are
awaiting the outcome of randomized phase III studies with immunotherapy in the first line. In
this review, we will highlight the most important immunotherapy-based research performed and
put a focus on the future of MPM.
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Prognostic value of CYFRA 21.1 in malignant mesothelioma: A brief report of the randomized 
phase II trial NVALT19 

To the Editor: 

Reliable prognostic and predictive markers can be an important 
support when choosing the optimal therapeutic path in an ominous 
disease like malignant mesothelioma. The cytokeratin 19 fragment 
(CYFRA 21-1) is one of the tumour markers for malignant mesothelioma 
with a prognostic impact. Earlier we noted that CYFRA 21-1 levels above 
the upper limit of normal (ULN, 1.9 µg per litre (μg/l)) were correlated 
with worse survival [1]. We aimed to confirm the prognostic value of 
CYFRA 21-1 in the series of NVALT19 patients. Recently, we reported a 
substantial progression free survival (PFS) benefit of switch mainte-
nance gemcitabine therapy compared to best supportive care (median 
6.2 months vs. 3.2 months respectively; hazard ratio [HR] 0⋅48; p =
0.0002) in this Dutch randomized NVALT19 trial in 130 mesothelioma 
patients. However, the doubling time of the PFS did not translate into a 
better overall survival for the patients in the active treatment arm [2]. 

As some studies in non-small cell lung and pancreatic cancer have 
pointed to a predictive effect of CYFRA 21-1 for response to chemo-
therapy [3,4], we also analysed retrospectively whether CYFRA 21-1 
might have any predictive value for the effect of gemcitabine in malig-
nant mesothelioma. 

Prospectively collected baseline CYFRA 21-1 samples were available 
in 118 patients of the NVALT19 trial. We confirmed the prognostic value 
of CYFRA 21-1. Baseline serum levels below 1.9 μg/l predicted a better 
overall survival than higher levels (19.1 months vs. 12.3 months; HR for 
death 2.28 (95% CI: 1.11–3.66; see Fig. 1A). The progression free sur-
vival benefit of maintenance gemcitabine was seen both in patients with 
CYFRA 21.1 above and below 1.9 μg/l (see Fig. 1B). Patients with a 
CYFRA 21.1 baseline value <1.9 μg/l tended to have a survival benefit of 
maintenance gemcitabine in contrast to patients with baseline CYFRA 
value above 1.9 μg/l. Although subgroups were small, our current data 
suggested that only the subgroup with a low baseline CYFRA 21.1 might 
have a survival benefit of gemcitabine (see Fig. 1C). 

The results of the current analysis of CYFRA 21.1 in malignant me-
sothelioma highlights its prognostic and potentially predictive value in 
this aggressive disease. Whether CYFRA 21.1 levels can be used to select 
mesothelioma patients for gemcitabine treatment needs conformation in 
an independent prospective study. Until then, reliable predictive bio-
markers for response to systemic therapy like gemcitabine will be 
lacking and easily measurable prognostic markers will be the only 
prognosticator to assist in clinical decision making. In that respect, we 
are currently developing the MESOPRO score, that examines the prog-
nostic value of CYFRA 21.1 combined with other prognostic factors in a 
large in divers cohort of malignant mesothelioma patients [5]. 
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Immune monitoring in mesothelioma patients identifies novel immune-
modulatory functions of gemcitabine associating with clinical response
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A B S T R A C T

Background: Gemcitabine is a frequently used chemotherapeutic agent but its effects on the immune system
are incompletely understood. Recently, the randomized NVALT19-trial revealed that maintenance gemcita-
bine after first-line chemotherapy significantly prolonged progression-free survival (PFS) compared to best
supportive care (BSC) in malignant mesothelioma. Whether these effects are paralleled by changes in circu-
lating immune cell subsets is currently unknown. These analyses could offer improved mechanistic insights
into the effects of gemcitabine on the host and guide development of effective combination therapies in
mesothelioma.
Methods: We stained peripheral blood mononuclear cells (PBMCs) and myeloid-derived suppressor cells
(MDSCs) at baseline and 3 weeks following start of gemcitabine or BSC treatment in a subgroup of mesotheli-
oma patients included in the NVALT19-trial. In total, 24 paired samples including both MDSCs and PBMCs
were included. We performed multicolour flow-cytometry to assess co-inhibitory and-stimulatory receptor-
and cytokine expression and matched these parameters with PFS and OS.
Findings: Gemcitabine treatment was significantly associated with an increased NK-cell- and decreased T-
regulatory cell proliferation whereas the opposite occurred in control patients. Furthermore, myeloid-
derived suppressor cells (MDSCs) frequencies were lower in gemcitabine-treated patients and this correlated
with increased T-cell proliferation following treatment. Whereas gemcitabine variably altered co-inhibitory
receptor expression, co-stimulatory molecules including ICOS, CD28 and HLA-DR were uniformly increased
across CD4+ T-helper, CD8+ T- and NK-cells. Although preliminary in nature, the increase in NK-cell prolifera-
tion and PD-1 expression in T cells following gemcitabine treatment was associated with improved PFS
and OS.
Interpretation: Gemcitabine treatment was associated with widespread effects on circulating immune cells of
mesothelioma patients with responding patients displaying increased NK-cell and PD-1 + T-cell proliferation.
These exploratory data provide a platform for future on treatment-biomarker development and novel combi-
nation treatment strategies.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Keywords:
Malignant mesothelioma
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Myeloid-derived suppressor cells
Gemcitabine
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1. Introduction

Advances in the field of mesothelioma treatment have been lim-
ited with recent trials involving anti-PD-1 or anti-CTLA-4 monother-
apy yielding no significant improvements in clinical outcomes [1, 2].
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Tumour Treating Fields 
for mesothelioma
We read with great interest the paper 
by Giovanni Ceresoli and colleagues 
on the STELLAR study, 1 a single-arm 
phase 2 study investigating Tumour 
Treating Fields (TTFields) in addition 
to standard first-line chemotherapy 
(platinum–pemetrexed) in malignant 
pleural mesothelioma. This new and 
innovative approach in malignant 
pleural mesothelioma has received 
US Food and Drug Administration 
approval under the Humanitarian 
Device Exemption pathway. However, 
in our opinion a few points require 
consideration before implementation 
of this strategy into daily practice. 

STELLAR was designed to detect 
an increase of 5·5 months in median 
overall survival (primary endpoint) 
to 17·6 months compared with a 
historical control—the landmark study 
published in 2003 by Vogelzang and 
colleagues,2 which reported a median 
overall survival of 12·1 months in 
patients treated with cisplatin–
pemetrexed. Over time, however, the 
median overall survival of patients 
receiving platinum–pemetrexed in 
clinical trials has improved. Median 
overall survival in the control group 
of patients receiving platinum–
pemetrexed was 16·1 months 
(95% CI 14·0–17·9) in the MAPS 
trial,3 14·2 months (12·3–20·9) in 
the phase 2 of the LUME-meso trials, 
and 16·1 months (13·7–19·3) in the 
phase 3.4,5 The median overall survival 
was 18·2 months (95% CI 12·1–25·8) 
in the STELLAR study, leading to 
the conclusion that TTFields was 
an active therapy. The fact that 
the median overall survival of the 
patients in the STELLAR study was 
similar to the control groups of the 
MAPS and the LUME-meso trials was 
attributed to differences in prognostic 
factors (performance score and 
pathological subtypes) between the 
study populations,1 whereas other 
prognostic factors such as lactate 
dehydrogenase and white blood cell 

and thrombocyte counts were not 
reported in STELLAR. This discrepancy 
underlines the need for randomised 
studies to equally distribute potential 
confounders. 

Progression free survival was 
7·6 months in the STELLAR trial and 
the proportion of patients with a 
response was 40%; these are also 
comparable with the control groups 
in the MAPS and LUME-meso trials. 
Remarkably, the authors simply 
state that “absence of independent 
radiological review limits the inter-
pretation of these data”.1

The lack of difference with contem-
po rary studies and the limited 
inter pret ability of response and 
progression-free survival (which would 
have been more appropriate primary 
endpoints in a single-arm phase 2 
study) make it hard to appraise the 
data of the STELLAR. We think it is 
too early to implement TTFields in 
daily practice for malignant pleural 
meso thelioma and wholeheartedly 
encourage rand om ised studies 
to avoid discussions about data 
interpretation.
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EDITORIAL

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

Cornedine J. de Gooijer, MD, Paul Baas, MD, PhD*

Despite the fact that there is still no registered second-
line treatment in patients with malignant pleural meso-
thelioma (MPM), several drugs have been tested in this
patient group in a single-arm phase II setting. A variety
of results have been published, but most of these studies
suffered from the fact that they included a small number
of patients and/or a highly selected group. Only one
randomized phase III study with chemotherapy has been
reported which included 243 pretreated patients. An
improved progression-free survival (PFS) was seen in
the arm with pemetrexed arm (3.6 versus 1.5 months,
p ¼ 0.0148) compared to best supportive care (BSC).
This, however, did not translate in a median overall
survival (mOS) benefit (8.4 versus 9.7 months in the BSC
arm, p ¼ 0.7434).1 For the use of immunotherapy, one
large phase IIb study compared placebo with a CTL4
inhibitor and reported a disease control rate (DCR) of
11.6% at 6 months, a PFS of 2.7 months and an overall
survival (OS) of 7.3 months in the placebo arm.2 These
data can therefore be used as the natural history of pa-
tients with MPM when untreated in second- or third-line
setting.

In this issue of the Journal, Metaxas et al.3 presented a
real-world analysis of pembrolizumab as palliative
immunotherapy in patients with MPM. In this brief report,
they retrospectively report the overall response rate of
18.3%, a PFS of 3.1 months, and OS of 7.2 months in 93
patients who were treated with pembrolizumab in first-
line or beyond. They correlated the outcome to patho-
logic subtype and programmed death ligand 1 (PD-L1)
status (SP253 in Switzerland and E1L3N in Australia). In
this editorial, we will put these results in a broader
perspective.

Immunotherapy has shown consistent improvement
in mOS in several solid tumors.4 The growing knowledge
about the complex microenvironment of MPM and
involvement of immune cells gives high hopes on immu-
notherapy.5 In 2015, the preliminary results of a cohort of
patients with MPM in the phase I (KEYNOTE-028 trial)
were published. This provided the first evidence of ac-
tivity of single-agent pembrolizumab in the second-line
and beyond. These promising results, a median PFS
(mPFS) of 5.4 months and an mOS of 18 months, lead
to more clinical research of immune-oncology (IO)

treatment in MPM (Table 1).6 Similar results were ob-
tained in single-arm phase II studies with pembrolizumab
or nivolumab with or without ipilimumab (Table 1).7-10

Currently, the additional value of ipilimumab to nivolu-
mab in MPM is still not clear. Scherpereel et al.9 initiated a
randomized phase II study of nivolumab ± ipilimumab.
However, this study was not powered to detect a differ-
ence between the two arms, making it difficult to make
sound conclusions on superiority. Despite the promising
results of the initial single-arm phase II trials, trem-
elimumab (an anti–CTLA-4 antibody) failed to show any
superiority in second- or third-line in a large randomized
phase IIb trial.11-13 Tremelimumab combined with dur-
valumab (anti–PD-L1 antibody) in 40 patients with MPM
resulted in similar results as the two previous single-arm
phase II studies with single-agent tremelimumab
(Table 1).11

To correctly place into perspective the real-world
study of Metaxas et al.3 a control arm is required.
Therefore, we do not know what the possible additional
value of pembrolizumab is and how bad the outcome
would be when no treatment was given at all. Although
comparison of trials has significant limitations, it shows
us that we must be cautious with acceptance of a new
treatment. Similar to tremelimumab, pembrolizumab
was promising in small phase I-II studies, but in the real-
world survival, the data were close to the data of placebo
arm of the DETERMINE trial (mPFS 3.1 months versus
2.7 months and mOS 7.2 months versus 7.3 months,
respectively (Fig. 1). Selecting the fittest patients in
studies by using strict inclusion criteria could therefore

*Corresponding author.

Department of Thoracic Oncology, Netherlands Cancer Institute,
Amsterdam, Netherlands.

Disclosure: Dr. Baas has received grants from Bristol Myers Squibb and
Merck (MSD), and has received support from Bristol Myers Squibb,
Merck (MSD), and Astra Zeneca. Dr. de Gooijer declares no conflict of
interest.

Address for correspondence: Paul Baas, MD, PhD, Department of Tho-
rax Oncology, Netherlands Cancer Institute, Plesmanlaan 121, 1066CX
Amsterdam, The Netherlands. E-mail: p.baas@nki.nl

ª 2018 International Association for the Study of Lung Cancer.
Published by Elsevier Inc. All rights reserved.

ISSN: 1556-0864

https://doi.org/10.1016/j.jtho.2018.08.2024

Journal of Thoracic Oncology Vol. 13 No. 11: 1619-1622

Articles

www.thelancet.com/respiratory   Published online January 27, 2021   https://doi.org/10.1016/S2213-2600(20)30362-3 1

Switch-maintenance gemcitabine after first-line 
chemotherapy in patients with malignant mesothelioma 
(NVALT19): an investigator-initiated, randomised, 
open-label, phase 2 trial
Cornedine J de Gooijer, Vincent van der Noort, Jos A Stigt, Paul Baas, Bonne Biesma, Robin Cornelissen, Nico van Walree, Robbert C van Heemst, 
Magdolen Youssef-El Soud, Harry J M Groen, Agnes J Staal-van den Brekel, Wieneke A Buikhuisen, Gerben P Bootsma, Floris Dammeijer, 
Harm van Tinteren, Ferry Lalezari, Joachim G Aerts, Jacobus A Burgers, on behalf of the NVALT19 study group*

Summary
Background Almost all patients with malignant mesothelioma eventually have disease progression after first-line 
therapy. Previous studies have investigated maintenance therapy, but none has shown a great effect. We aimed to 
assess the efficacy and safety of switch-maintenance gemcitabine in patients with malignant mesothelioma 
without disease progression after first-line chemotherapy.

Methods We did a randomised, open-label, phase 2 trial in 18 hospitals in the Netherlands (NVALT19). We recruited 
patients aged older than 18 years with unresectable malignant mesothelioma with no evidence of disease progression 
after at least four cycles of first-line chemotherapy (with platinum and pemetrexed), who had a WHO performance 
status of 0–2, adequate organ function, and measurable or evaluable disease. Exclusion criteria were active uncontrolled 
infection or severe cardiac dysfunction, serious disabling conditions, symptomatic CNS metastases, radiotherapy 
within 2 weeks before enrolment, and concomitant use of any other drugs under investigation. Patients were randomly 
assigned (1:1), using the minimisation method, to maintenance intravenous gemcitabine (1250 mg/m² on days 1 
and 8, in cycles of 21 days) plus supportive care, or to best supportive care alone, until disease progression, unacceptable 
toxicity, serious intercurrent illness, patient request for discontinuation, or need for any other anticancer agent, except 
for palliative radiotherapy. A CT scan of the thorax or abdomen (or both) and pulmonary function tests were done at 
baseline and repeated every 6 weeks. The primary outcome was progression-free survival in the intention-to-treat 
population. Safety was analysed in all participants who received one or more doses of the study drug or had at least one 
visit for supportive care. Recruitment is now closed; treatment and follow-up are ongoing. This study is registered with 
the Netherlands Trial Registry, NTR4132/NL3847.

Findings Between March 20, 2014, and Feb 27, 2019, 130 patients were enrolled and randomly assigned to gemcitabine 
plus supportive care (65 patients [50%]) or supportive care alone (65 patients [50%]). No patients were lost to follow-
up; median follow-up was 36·5 months (95% CI 34·2 to not reached), and one patient in the supportive care group 
withdrew consent. Progression-free survival was significantly longer in the gemcitabine group (median 6·2 months 
[95% CI 4·6–8·7]) than in the supportive care group (3·2 months [2·8–4·1]; hazard ratio [HR] 0·48 [95% CI 
0·33–0·71]; p=0·0002). The benefit was confirmed by masked independent central review (HR 0·49 [0·33–0·72]; 
p=0·0002). Grade 3–4 adverse events occurred in 33 (52%) of 64 patients in the gemcitabine group and in ten (16%) 
of 62 patients in the supportive care group. The most frequent adverse events were anaemia, neutropenia, fatigue or 
asthenia, pain, and infection in the gemcitabine group, and pain, infection, and cough or dyspnoea in the supportive 
care group. One patient (2%) in the gemcitabine group died, due to a treatment-related infection.

Interpretation Switch-maintenance gemcitabine, after first-line chemotherapy, significantly prolonged progression-
free survival compared with best supportive care alone, among patients with malignant mesothelioma. This study 
confirms the activity of gemcitabine in treating malignant mesothelioma.

Funding Dutch Cancer Society (Koningin Wilhelmina Fonds voor de Nederlandse Kankerbestrijding) and Stichting 
NVALT studies.
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Introduction
Malignant mesothelioma is highly therapy resistant, and 
is almost impossible to completely resect, resulting in 
more stringent indications for surgery in the past 

10 years.1 Palliative systemic therapy is the only treatment 
option in most patients to prevent tumour progression 
and prolong survival without compromising quality of 
life.2 Since 2003, platinum and pemetrexed has been the 
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Nivolumab in pre-treated malignant pleural mesothelioma:  
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Background: Randomized phase III trials are ongoing to investigate the efficacy of nivolumab in malignant 
pleural mesothelioma (MPM), but real-world data are still scarce. In this real-world study, we investigated 
the clinical outcomes of nivolumab treatment in pre-treated MPM patients.
Methods: Data from 107 nivolumab treated MPM patients within the Dutch expanded access program 
were retrospectively analyzed. Treatment was independent of programmed death ligand 1 (PD-L1) 
expression on tumor samples. Univariable and multivariable analyses were performed to evaluate the 
relationship between clinically important factors, baseline peripheral blood parameters and survival. The 
landmark method was used to compare the outcome of patients according to their radiological response.
Results: 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 response to treatment (P value 0.0002).
Conclusions: 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.

Keywords: Checkpoint inhibitors; immunotherapy; malignant pleural mesothelioma (MPM); nivolumab; PD-L1
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U
ntil 2015, few
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nant pleural m
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PM

). 
Luckily, a renew

ed interest in M
PM

 w
ith 

em
phasis on im

m
unotherapy has led to 

several phase II and III trials. Th e latest 
results and running trials in M

PM
 are 

presented in the tables and are discussed 
in m

ore detail in the article. 

Surgery 
W

hether to offer surgery to patients 
w

ith M
PM

 is subject to physicians’ pref-
erences and experience. Th e M

A
RS 2 

trial in the U
nited K

ingdom
 w

ill evalu-
ate the additional value of (extended) 
pleurectom

y/decortication (P/D
) to 

chem
otherapy (N

C
T02040272). In this 

trial, 328 patients w
ith M

PM
 w

ill be ran-
dom

ly assigned to chem
otherapy w

ith or 
w

ithout extended P/D
. In the EO

RTC
-

1205 trial, the tim
ing of chem

otherapy 
(before or aft er) P/D

 w
ill be exam

ined 

in 64 patients (N
CT02436733). Patients 

with lim
ited-disease m

alignant peritoneal 
m

esotheliom
a (M

PerM
) can participate 

in the M
ESO

PEC study, in w
hich adju-

vant dendritic cell–based im
m

uno-
therapy aft er cytoreductive surgery and 
hypertherm

ic intraperitoneal chem
o-

therapy is being tested. 

Chem
otherapy 

Evidence for m
aintenance chem

other-
apy in M

PM
 is lacking. M

aintenance 
pem

etrexed has been under investiga-
tion since 2010, but no results have been 
published to date (N

CT01085630). In the 
N

etherlands, a sw
itch-m

aintenance ther-
apy w

ith gem
citabine versus observation 

in the fi rst-line setting in patients w
ith 

nonprogressing disease aft er platinum
/

pem
etrexed has fi nished accrual, and 

the fi rst results are expected this year. To 
date, there is still no approved second-
line treatm

ent option. Retreatm
ent w

ith 
pem

etrexed (plus platinum
) can be con-

sidered. 1 Vinorelbine is under investiga-
tion in tw

o random
ized phase II studies, 

one com
paring active sym

ptom
 control to 

active sym
ptom

 control w
ith vinorelbine 

Checkpoint Inhibitors and Clinical D
ecision M

aking: A
 Q

&
A

 w
ith D

r. N
asser H

. H
anna

N
asser H

. H
anna, 

M
D

, is the Tom
 and 

Julie W
ood Fam

ily 
Foundation Professor 

of Lung C
ancer C

linical Research at 
Indiana U

niversity School of M
edicine, 

and he specializes in the study and m
an-

agem
ent of all form

s of lung cancer. D
r. 

H
anna spoke with the IASLC Lung Cancer 

News in detail about the questions—
asked 

and rem
aining—

surrounding the use of 
checkpoint inhibitors (CPIs) in the front-
line setting for squam

ous and nonsqua-
m

ous N
SCLC. In the interview below, D

r. 
H

anna shares inform
ation about his per-

sonal clinical decision-m
aking process, 

and he highlights studies—
published and 

ongoing—
that provide a solid roadm

ap 
for therapeutic selection in each course 
of treatm

ent. 

Q
: A

s C
PIs m

ove to the front line, 
w

hich regim
en or regim

ens are now
 

“standard” in the second-line setting 
in advanced N

SCLC? 
A

: It is now
 standard of care to treat all 

chem
otherapy-naive N

SC
LC

 patients 
w

ith squam
ous cell N

SC
LC

 histology 
w

ho are eligible for pem
brolizum

ab w
ith 

carboplatin and either paclitaxel or nab-
paclitaxel plus pem

brolizum
ab. A

lthough 
m

any patients benefi t from
 this com

bina-
tion, just about everyone w

ill experience 
disease progression eventually. So now

 
w

e’re faced w
ith the question of w

hat 
to do in the second line setting for that 
group of patients. Th e standard-of-care 
treatm

ent for really alm
ost 2 decades in 

the second-line for squam
ous cell has 

been docetaxel, w
hich w

ill continue to 
be an option for those patients w

ho can 
tolerate treatm

ent once every 3 w
eeks, 

usually at 60-75 m
g/m

2 or once w
eekly, 

3 w
eeks on/1 w

eek off at 35 m
g/m

2.  

A
lternatively, patients can receive com

-
bination docetaxel/ram

ucirum
ab based 

on the results of the REV
EL study. 1 Th is 

is very viable option for patients w
ho are 

m
ore fi t and w

ho do not have contradic-
tions to ram

ucirum
ab, w

hich is an anti-

body to the V
EG

F receptor. 
For non-squam

ous N
SC

LC
, patients 

w
ho have a PD

-L1 tum
or progression 

score (TPS) of at least 50%
 are eligible to 

receive pem
brolizum

ab in the fi rst line, 
and m

any of those patients w
ill benefi t 

for a tim
e and then experience disease 

progression. For these patients, I think 
the standard of care w

ill be carboplatin 
plus pem

etrexed w
ith or w

ithout bevaci-
zum

ab. For patients w
ith non-squam

ous 
N

SC
LC

 w
ho receive carboplatin plus 

pem
etrexed plus pem

brolizum
ab in the 

fi rst-line setting and then subsequently 
experience disease progression, I think 
that, once again, docetaxel given once 
every 3 w

eeks, docetaxel given w
eekly 

for 3 w
eeks on/1 w

eek off , and docetaxel 
plus ram

ucirum
ab are all options. 

For both squam
ous and non-squa-
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N
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cacy
Safety

1.
Introduction

The
treatm

ent
of
non-sm

all
cell

lung
cancer

(N
SCLC)

has
show

n
great

progress
in
recent

years
w
ith

the
arrival

of
im
m
unotherapeutic

agents.These
drugs

provide
new

opportunities,butthe
im
plication

for
generalpractice

is
largely

undocum
ented.

In
second

line
three

drugs
are

now
accepted

as
treatm

ent;
nivo-

lum
ab,

pem
brolizum

ab
and

atezolizum
ab.

M
ost

experience
has

been
obtained

w
ith

nivolum
ab

in
The

N
etherlands.

N
ivolum

ab
is
a
hum

an
IgG

4
m
onoclonal

antibody
that

blocks
PD
-1

signalling
and

restores
activity

of
cytotoxic

T-cells
against

cancer
cells

[1–3].N
ivolum

ab
has

show
n
antitum

or
activity

in
m
ultiple,

random
ized,

phase
III

clinical
trials

in
various

histological
subtypes

of
N
SCLC.

It
significantly

im
-

proved
m
edian

overallsurvival(O
S)
in
both

squam
ous

cellcarcinom
a

(SCC)
patients

and
non-squam

ous
cell

carcinom
a
(non-SCC)

patients
com

pared
to
standard

second
line

chem
otherapy

docetaxel(9.2
versus

6.0
m
onths

in
SCC,and

12.2
versus

9.4
m
onths

in
non-SCC)

[4,5].
In
2015,nivolum

ab
w
as
approved

by
the

FD
A
and

EM
A
for

second-
line

treatm
ent

of
advanced

squam
ous

cell
carcinom

a
[6,7].

H
ow
ever,

it’s
high

cost
per

quality
adjusted

life
year

(Q
A
LY),calculated

at
over

€130,000,
delayed

its
reim

bursem
ent

in
The

N
etherlands

[8].
W
hile

nivolum
ab

w
as
evaluated

by
the

EM
A
and

negotiations
w
ith

the
M
in-

istry
ofH

ealth
w
ere

ongoing,nivolum
ab
w
asprovided

by
Bristol-M

yers
Squibb

(BM
S)through

a
com

passionate
use

program
(Expanded

A
ccess

Program
,or

EA
P)
from

A
ugust

2015
for

both
SCC

and
non-SCC.Since

M
arch

2016,nivolum
ab

w
as
fully

reim
bursed

as
second

line
treatm

ent
for

N
SCLC.Centralized

treatm
entofpatients

during
the

EA
P
and

in
the

subsequentperiod
afterregistration

forregularclinicalcare
provided

us
the

opportunity
to
explore

the
characteristicsofresponse

and
toxicity

of
this

treatm
ent

in
routine

clinical
practice.

H
ere

w
e
present

our
ex-

perience
in
treating

N
SCLC

patientsw
ith

nivolum
ab
in
The

N
etherlands

Cancer
Institute,a

tertiary
cancer

centre.

2.
M
ethods

From
A
ugust2015

nivolum
ab
w
asprovided

by
BM

S
through

an
EA
P

in
eight

hospitals
in
The

N
etherlands,

later
that

year
the

num
ber

of
hospitalsparticipating

in
the

EA
P
w
asextended

to
tw
elve.Patientsw

ith
m
etastasized

N
SCLC

w
ho

w
ere

referred
follow

ing
progression

afterfirst
line

treatm
ent,w

ere
firstscreened

for
eligibility

in
a
num

ber
ofclinical

trials
before

considering
treatm

ent
in
the

nivolum
ab

EA
P.
Eligibility

criteria
for

this
program

w
ere

at
least

one
line

of
previous

anticancer
treatm

ent;adequate
lab

values;a
good

clinicalperform
ance

score
atthe

tim
e
ofscreening

(ECO
G
-PS

0–1);absence
ofautoim

m
une

diseases;use
ofsteroids

less
than

a
dose

equivalentto
10
m
g
ofprednisone

per
day;

noteligible
forclinicalstudiesand

a
suffi

ciently
long

life
expectancy

for
reaching

a
possible

treatm
ent

response.
Treatm

ent
w
ith

nivolum
ab

could
only

be
initiated

after
approval

by
BM

S.
A
fter

registration
of

nivolum
ab

for
regular

care,inclusion
criteria

for
treatm

ent
w
ith

nivo-
lum

ab
w
ere

less
strict,

increasing
the

clinical
diversity

of
treated
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ABSTRACT:Background.Both
organ-preserving

concurrent(chem
o)ra-

diotherapy
((C)RT)and

organ-sacrificing
surgery

(totallaryngectom
y)are

used
for

treatm
ent

of
advanced

laryngeal
cancer.

The
purpose

of
this

study
w
as

to
present

the
assessm

ent
of

our
treatm

ent
protocolfor

T3
(C)RT

and
T4

disease
(totallaryngectom

y
1
postoperative

RT).
M
ethods.W

e
conducted

a
retrospective

cohortstudy
in
182

consecutive
patients

(1999–2008).The
prim

ary
outcom

e
w
as

overallsurvival(OS)in
relation

to
stage

and
treatm

ent.
Results.One

hundred
tw
o
patients

received
RT

(82.4%
T3),20

patients
CRT

(60.0%
T3),

and
60

patients
totallaryngectom

y
1
RT

(91.7%
T4).

Five-year
OS:T3

52%
,T4

48%
,for

RT
50%

,for
CRT

43%
,and

for
total

laryngectom
y
1

RT
52%

.Five-year
laryngectom

y-free
intervalw

as
72%

afterRT,and
83%

afterCRT.
Conclusion.There

w
ere

no
differences

in
survivalaccording

to
T
classifi-

cation
or

treatm
entm

odality.Because
the

m
ajority

ofT3
laryngealcan-

cers
w
ere

treated
w
ith

(C)RT
and

the
m
ajority

of
T4

w
ith

total
laryngectom

y
1

RT,
this

gives
food

for
thought

on
w
hether

the
present

protocol
for

T3
laryngeal

cancer
is
optim

al.
V C

2014
W
iley

Periodicals,
Inc.Head

Neck
37:1495–1503,2015

KEY
W
ORDS:

laryngeal
cancer,

advanced
stage,

organ-preserving
treatm

ent,totallaryngectom
y,overallsurvival
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d
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sh
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v
erall

in
crease

o
f
su
rv
iv
al

in
h
ead

an
d

n
eck

can
cer.

U
n
fo
rtu

n
ately

,
h
o
w
ev
er,

th
is
d
o
es

n
o
t
seem

to
ap
p
ly

to
all

su
b
sites

an
d
esp

ecially
su
rv
iv
al

o
f
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n
g
eal

can
cer

seem
s

to
h
av
e

d
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in
th
e

U
n
ited

S
tates

an
d

to
h
av
e

rem
ain

ed
stab

le
in

o
th
er

co
u
n
tries

(eg
,
T
h
e
N
eth

erlan
d
s

an
d
C
an
ad
a). 1

–
4

H
isto

rically
,
th
e

ad
v
an
ced

stag
es

o
f
lary

n
g
eal

can
cer

h
av
e
b
een

treated
w
ith

to
tal

lary
n
g
ecto

m
y
w
ith

o
r
w
ith

o
u
t

p
o
sto

p
erativ

e
rad

io
th
erap

y
(R
T
).

H
o
w
ev
er,

in
an

attem
p
t

to
p
reserv

e
th
e
lary

n
x
,
o
rg
an
-p
reserv

atio
n
(ch

em
o
)rad

io
-

th
erap

y
((C

)R
T
)
p
ro
to
co
ls

are
in
creasin

g
ly

b
ein

g
ap
p
lied

.
T
h
is

is
m
ain

ly
b
ased

o
n
th
e
resu

lts
o
f
2
“lan

d
m
ark

”
stu

d
-

ies.
T
h
e

first
w
as

th
e

D
ep
artm

en
t
o
f
V
eteran

s
A
ffairs

L
ary

n
g
eal

C
an
cer

S
tu
d
y

G
ro
u
p

(1
9
9
1
)
sh
o
w
in
g

th
at

2
-

y
ear

su
rv
iv
al

rates
in

p
atien

ts
treated

w
ith

in
d
u
ctio

n
ch
em

o
th
erap

y
(cisp

latin
u
m

an
d
flu

o
ro
u
racil)

fo
llo

w
ed

b
y

R
T
w
ere

sim
ilar

to
th
o
se

treated
w
ith

to
tal

lary
n
g
ecto

m
y
,

ex
cep

t
fo
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Immune monitoring in mesothelioma patients identifies novel immune-
modulatory functions of gemcitabine associating with clinical response
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A B S T R A C T

Background: Gemcitabine is a frequently used chemotherapeutic agent but its effects on the immune system
are incompletely understood. Recently, the randomized NVALT19-trial revealed that maintenance gemcita-
bine after first-line chemotherapy significantly prolonged progression-free survival (PFS) compared to best
supportive care (BSC) in malignant mesothelioma. Whether these effects are paralleled by changes in circu-
lating immune cell subsets is currently unknown. These analyses could offer improved mechanistic insights
into the effects of gemcitabine on the host and guide development of effective combination therapies in
mesothelioma.
Methods: We stained peripheral blood mononuclear cells (PBMCs) and myeloid-derived suppressor cells
(MDSCs) at baseline and 3 weeks following start of gemcitabine or BSC treatment in a subgroup of mesotheli-
oma patients included in the NVALT19-trial. In total, 24 paired samples including both MDSCs and PBMCs
were included. We performed multicolour flow-cytometry to assess co-inhibitory and-stimulatory receptor-
and cytokine expression and matched these parameters with PFS and OS.
Findings: Gemcitabine treatment was significantly associated with an increased NK-cell- and decreased T-
regulatory cell proliferation whereas the opposite occurred in control patients. Furthermore, myeloid-
derived suppressor cells (MDSCs) frequencies were lower in gemcitabine-treated patients and this correlated
with increased T-cell proliferation following treatment. Whereas gemcitabine variably altered co-inhibitory
receptor expression, co-stimulatory molecules including ICOS, CD28 and HLA-DR were uniformly increased
across CD4+ T-helper, CD8+ T- and NK-cells. Although preliminary in nature, the increase in NK-cell prolifera-
tion and PD-1 expression in T cells following gemcitabine treatment was associated with improved PFS
and OS.
Interpretation: Gemcitabine treatment was associated with widespread effects on circulating immune cells of
mesothelioma patients with responding patients displaying increased NK-cell and PD-1 + T-cell proliferation.
These exploratory data provide a platform for future on treatment-biomarker development and novel combi-
nation treatment strategies.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/)
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1. Introduction

Advances in the field of mesothelioma treatment have been lim-
ited with recent trials involving anti-PD-1 or anti-CTLA-4 monother-
apy yielding no significant improvements in clinical outcomes [1, 2].
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Switch-maintenance gemcitabine after first-line 
chemotherapy in patients with malignant mesothelioma 
(NVALT19): an investigator-initiated, randomised, 
open-label, phase 2 trial
Cornedine J de Gooijer, Vincent van der Noort, Jos A Stigt, Paul Baas, Bonne Biesma, Robin Cornelissen, Nico van Walree, Robbert C van Heemst, 
Magdolen Youssef-El Soud, Harry J M Groen, Agnes J Staal-van den Brekel, Wieneke A Buikhuisen, Gerben P Bootsma, Floris Dammeijer, 
Harm van Tinteren, Ferry Lalezari, Joachim G Aerts, Jacobus A Burgers, on behalf of the NVALT19 study group*

Summary
Background Almost all patients with malignant mesothelioma eventually have disease progression after first-line 
therapy. Previous studies have investigated maintenance therapy, but none has shown a great effect. We aimed to 
assess the efficacy and safety of switch-maintenance gemcitabine in patients with malignant mesothelioma 
without disease progression after first-line chemotherapy.

Methods We did a randomised, open-label, phase 2 trial in 18 hospitals in the Netherlands (NVALT19). We recruited 
patients aged older than 18 years with unresectable malignant mesothelioma with no evidence of disease progression 
after at least four cycles of first-line chemotherapy (with platinum and pemetrexed), who had a WHO performance 
status of 0–2, adequate organ function, and measurable or evaluable disease. Exclusion criteria were active uncontrolled 
infection or severe cardiac dysfunction, serious disabling conditions, symptomatic CNS metastases, radiotherapy 
within 2 weeks before enrolment, and concomitant use of any other drugs under investigation. Patients were randomly 
assigned (1:1), using the minimisation method, to maintenance intravenous gemcitabine (1250 mg/m² on days 1 
and 8, in cycles of 21 days) plus supportive care, or to best supportive care alone, until disease progression, unacceptable 
toxicity, serious intercurrent illness, patient request for discontinuation, or need for any other anticancer agent, except 
for palliative radiotherapy. A CT scan of the thorax or abdomen (or both) and pulmonary function tests were done at 
baseline and repeated every 6 weeks. The primary outcome was progression-free survival in the intention-to-treat 
population. Safety was analysed in all participants who received one or more doses of the study drug or had at least one 
visit for supportive care. Recruitment is now closed; treatment and follow-up are ongoing. This study is registered with 
the Netherlands Trial Registry, NTR4132/NL3847.

Findings Between March 20, 2014, and Feb 27, 2019, 130 patients were enrolled and randomly assigned to gemcitabine 
plus supportive care (65 patients [50%]) or supportive care alone (65 patients [50%]). No patients were lost to follow-
up; median follow-up was 36·5 months (95% CI 34·2 to not reached), and one patient in the supportive care group 
withdrew consent. Progression-free survival was significantly longer in the gemcitabine group (median 6·2 months 
[95% CI 4·6–8·7]) than in the supportive care group (3·2 months [2·8–4·1]; hazard ratio [HR] 0·48 [95% CI 
0·33–0·71]; p=0·0002). The benefit was confirmed by masked independent central review (HR 0·49 [0·33–0·72]; 
p=0·0002). Grade 3–4 adverse events occurred in 33 (52%) of 64 patients in the gemcitabine group and in ten (16%) 
of 62 patients in the supportive care group. The most frequent adverse events were anaemia, neutropenia, fatigue or 
asthenia, pain, and infection in the gemcitabine group, and pain, infection, and cough or dyspnoea in the supportive 
care group. One patient (2%) in the gemcitabine group died, due to a treatment-related infection.

Interpretation Switch-maintenance gemcitabine, after first-line chemotherapy, significantly prolonged progression-
free survival compared with best supportive care alone, among patients with malignant mesothelioma. This study 
confirms the activity of gemcitabine in treating malignant mesothelioma.

Funding Dutch Cancer Society (Koningin Wilhelmina Fonds voor de Nederlandse Kankerbestrijding) and Stichting 
NVALT studies.

Copyright © 2021 Elsevier Ltd. All rights reserved.

Lancet Respir Med 2021

Published Online 
January 27, 2021 
https://doi.org/10.1016/
S2213-2600(20)30362-3

See Online/Comment 
https://doi.org/10.1016/
S2213-2600(20)30516-6

*Study group members are listed 
in the appendix

Department of Thoracic 
Oncology (C J de Gooijer MD, 
Prof P Baas MD, 
W A Buikhuisen MD, 
J A Burgers MD), Department of 
Biometrics 
(V van der Noort PhD, 
H van Tinteren PhD), and 
Department of Radiology 
(F Lalezari MD), Netherlands 
Cancer Institute, Amsterdam, 
Netherlands; Department of 
Pulmonary Diseases, Isala 
Hospital, Zwolle, Netherlands 
(J A Stigt MD); Department of 
Pulmonary Diseases, Jeroen 
Bosch Hospital, Den Bosch, 
Netherlands (B Biesma MD); 
Department of Pulmonary 
Diseases, Erasmus MC Cancer 
Institute, Rotterdam, 
Netherlands (R Cornelissen MD, 
F Dammeijer MD, 
Prof J G Aerts MD); Department 
of Pulmonary Diseases, Amphia 
Hospital, Breda, Netherlands 
(N van Walree MD); Department 
of Pulmonary Diseases, 
Deventer Hospital, Deventer, 
Netherlands 
(R C van Heemst MD); 
Department of Lung Oncology, 
Maxima Medical Centre, 
Eindhoven, Netherlands 
(M Youssef-El Soud MD); 
Department of Pulmonary 
Diseases, University of 
Groningen and University 
Medical Center Groningen, 
Groningen, Netherlands 
(Prof H J M Groen MD); 
Department of Pulmonary 
Diseases, Ziekenhuis groep 

Introduction
Malignant mesothelioma is highly therapy resistant, and 
is almost impossible to completely resect, resulting in 
more stringent indications for surgery in the past 

10 years.1 Palliative systemic therapy is the only treatment 
option in most patients to prevent tumour progression 
and prolong survival without compromising quality of 
life.2 Since 2003, platinum and pemetrexed has been the 
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Original Article

Nivolumab in pre-treated malignant pleural mesothelioma:  
real-world data from the Dutch expanded access program

Luca Cantini1,2,3#, Robert A. Belderbos1,2#, Cornedine J. Gooijer4, Daphne W. Dumoulin1,2,  
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#These authors contributed equally to this work.
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Background: Randomized phase III trials are ongoing to investigate the efficacy of nivolumab in malignant 
pleural mesothelioma (MPM), but real-world data are still scarce. In this real-world study, we investigated 
the clinical outcomes of nivolumab treatment in pre-treated MPM patients.
Methods: Data from 107 nivolumab treated MPM patients within the Dutch expanded access program 
were retrospectively analyzed. Treatment was independent of programmed death ligand 1 (PD-L1) 
expression on tumor samples. Univariable and multivariable analyses were performed to evaluate the 
relationship between clinically important factors, baseline peripheral blood parameters and survival. The 
landmark method was used to compare the outcome of patients according to their radiological response.
Results: 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 response to treatment (P value 0.0002).
Conclusions: 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.

Keywords: Checkpoint inhibitors; immunotherapy; malignant pleural mesothelioma (MPM); nivolumab; PD-L1
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W
hat Can W

e O
ff er a Patient w

ith a 
M

alignant M
esotheliom

a?
 

By Cornedine Jannette de G
ooijer, M

D
; 

M
aria D

isselhorst, M
D

; and Paul Baas, M
D

, 
PhD

U
ntil 2015, few

 changes occurred w
ith 

respect to available therapies for m
alig-

nant pleural m
esotheliom

a (M
PM

). 
Luckily, a renew

ed interest in M
PM

 w
ith 

em
phasis on im

m
unotherapy has led to 

several phase II and III trials. Th e latest 
results and running trials in M

PM
 are 

presented in the tables and are discussed 
in m

ore detail in the article. 

Surgery 
W

hether to offer surgery to patients 
w

ith M
PM

 is subject to physicians’ pref-
erences and experience. Th e M

A
RS 2 

trial in the U
nited K

ingdom
 w

ill evalu-
ate the additional value of (extended) 
pleurectom

y/decortication (P/D
) to 

chem
otherapy (N

C
T02040272). In this 

trial, 328 patients w
ith M

PM
 w

ill be ran-
dom

ly assigned to chem
otherapy w

ith or 
w

ithout extended P/D
. In the EO

RTC
-

1205 trial, the tim
ing of chem

otherapy 
(before or aft er) P/D

 w
ill be exam

ined 

in 64 patients (N
CT02436733). Patients 

with lim
ited-disease m

alignant peritoneal 
m

esotheliom
a (M

PerM
) can participate 

in the M
ESO

PEC study, in w
hich adju-

vant dendritic cell–based im
m

uno-
therapy aft er cytoreductive surgery and 
hypertherm

ic intraperitoneal chem
o-

therapy is being tested. 

Chem
otherapy 

Evidence for m
aintenance chem

other-
apy in M

PM
 is lacking. M

aintenance 
pem

etrexed has been under investiga-
tion since 2010, but no results have been 
published to date (N

CT01085630). In the 
N

etherlands, a sw
itch-m

aintenance ther-
apy w

ith gem
citabine versus observation 

in the fi rst-line setting in patients w
ith 

nonprogressing disease aft er platinum
/

pem
etrexed has fi nished accrual, and 

the fi rst results are expected this year. To 
date, there is still no approved second-
line treatm

ent option. Retreatm
ent w

ith 
pem

etrexed (plus platinum
) can be con-

sidered. 1 Vinorelbine is under investiga-
tion in tw

o random
ized phase II studies, 

one com
paring active sym

ptom
 control to 

active sym
ptom

 control w
ith vinorelbine 

Checkpoint Inhibitors and Clinical D
ecision M

aking: A
 Q

&
A

 w
ith D

r. N
asser H

. H
anna

N
asser H

. H
anna, 

M
D

, is the Tom
 and 

Julie W
ood Fam

ily 
Foundation Professor 

of Lung C
ancer C

linical Research at 
Indiana U

niversity School of M
edicine, 

and he specializes in the study and m
an-

agem
ent of all form

s of lung cancer. D
r. 

H
anna spoke with the IASLC Lung Cancer 

News in detail about the questions—
asked 

and rem
aining—

surrounding the use of 
checkpoint inhibitors (CPIs) in the front-
line setting for squam

ous and nonsqua-
m

ous N
SCLC. In the interview below, D

r. 
H

anna shares inform
ation about his per-

sonal clinical decision-m
aking process, 

and he highlights studies—
published and 

ongoing—
that provide a solid roadm

ap 
for therapeutic selection in each course 
of treatm

ent. 

Q
: A

s C
PIs m

ove to the front line, 
w

hich regim
en or regim

ens are now
 

“standard” in the second-line setting 
in advanced N

SCLC? 
A

: It is now
 standard of care to treat all 

chem
otherapy-naive N

SC
LC

 patients 
w

ith squam
ous cell N

SC
LC

 histology 
w

ho are eligible for pem
brolizum

ab w
ith 

carboplatin and either paclitaxel or nab-
paclitaxel plus pem

brolizum
ab. A

lthough 
m

any patients benefi t from
 this com

bina-
tion, just about everyone w

ill experience 
disease progression eventually. So now

 
w

e’re faced w
ith the question of w

hat 
to do in the second line setting for that 
group of patients. Th e standard-of-care 
treatm

ent for really alm
ost 2 decades in 

the second-line for squam
ous cell has 

been docetaxel, w
hich w

ill continue to 
be an option for those patients w

ho can 
tolerate treatm

ent once every 3 w
eeks, 

usually at 60-75 m
g/m

2 or once w
eekly, 

3 w
eeks on/1 w

eek off at 35 m
g/m

2.  

A
lternatively, patients can receive com

-
bination docetaxel/ram

ucirum
ab based 

on the results of the REV
EL study. 1 Th is 

is very viable option for patients w
ho are 

m
ore fi t and w

ho do not have contradic-
tions to ram

ucirum
ab, w

hich is an anti-

body to the V
EG

F receptor. 
For non-squam

ous N
SC

LC
, patients 

w
ho have a PD

-L1 tum
or progression 

score (TPS) of at least 50%
 are eligible to 

receive pem
brolizum

ab in the fi rst line, 
and m

any of those patients w
ill benefi t 

for a tim
e and then experience disease 

progression. For these patients, I think 
the standard of care w

ill be carboplatin 
plus pem

etrexed w
ith or w

ithout bevaci-
zum

ab. For patients w
ith non-squam

ous 
N

SC
LC

 w
ho receive carboplatin plus 

pem
etrexed plus pem

brolizum
ab in the 

fi rst-line setting and then subsequently 
experience disease progression, I think 
that, once again, docetaxel given once 
every 3 w

eeks, docetaxel given w
eekly 

for 3 w
eeks on/1 w

eek off , and docetaxel 
plus ram

ucirum
ab are all options. 

For both squam
ous and non-squa-
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1.
Introduction

The
treatm

ent
of
non-sm

all
cell

lung
cancer

(N
SCLC)

has
show

n
great

progress
in
recent

years
w
ith

the
arrival

of
im
m
unotherapeutic

agents.These
drugs

provide
new

opportunities,butthe
im
plication

for
generalpractice

is
largely

undocum
ented.

In
second

line
three

drugs
are

now
accepted

as
treatm

ent;
nivo-

lum
ab,

pem
brolizum

ab
and

atezolizum
ab.

M
ost

experience
has

been
obtained

w
ith

nivolum
ab

in
The

N
etherlands.

N
ivolum

ab
is
a
hum

an
IgG

4
m
onoclonal

antibody
that

blocks
PD
-1

signalling
and

restores
activity

of
cytotoxic

T-cells
against

cancer
cells

[1–3].N
ivolum

ab
has

show
n
antitum

or
activity

in
m
ultiple,

random
ized,

phase
III

clinical
trials

in
various

histological
subtypes

of
N
SCLC.

It
significantly

im
-

proved
m
edian

overallsurvival(O
S)
in
both

squam
ous

cellcarcinom
a

(SCC)
patients

and
non-squam

ous
cell

carcinom
a
(non-SCC)

patients
com

pared
to
standard

second
line

chem
otherapy

docetaxel(9.2
versus

6.0
m
onths

in
SCC,and

12.2
versus

9.4
m
onths

in
non-SCC)

[4,5].
In
2015,nivolum

ab
w
as
approved

by
the

FD
A
and

EM
A
for

second-
line

treatm
ent

of
advanced

squam
ous

cell
carcinom

a
[6,7].

H
ow
ever,

it’s
high

cost
per

quality
adjusted

life
year

(Q
A
LY),calculated

at
over

€130,000,
delayed

its
reim

bursem
ent

in
The

N
etherlands

[8].
W
hile

nivolum
ab

w
as
evaluated

by
the

EM
A
and

negotiations
w
ith

the
M
in-

istry
ofH

ealth
w
ere

ongoing,nivolum
ab
w
asprovided

by
Bristol-M

yers
Squibb

(BM
S)through

a
com

passionate
use

program
(Expanded

A
ccess

Program
,or

EA
P)
from

A
ugust

2015
for

both
SCC

and
non-SCC.Since

M
arch

2016,nivolum
ab

w
as
fully

reim
bursed

as
second

line
treatm

ent
for

N
SCLC.Centralized

treatm
entofpatients

during
the

EA
P
and

in
the

subsequentperiod
afterregistration

forregularclinicalcare
provided

us
the

opportunity
to
explore

the
characteristicsofresponse

and
toxicity

of
this

treatm
ent

in
routine

clinical
practice.

H
ere

w
e
present

our
ex-

perience
in
treating

N
SCLC

patientsw
ith

nivolum
ab
in
The

N
etherlands

Cancer
Institute,a

tertiary
cancer

centre.

2.
M
ethods

From
A
ugust2015

nivolum
ab
w
asprovided

by
BM

S
through

an
EA
P

in
eight

hospitals
in
The

N
etherlands,

later
that

year
the

num
ber

of
hospitalsparticipating

in
the

EA
P
w
asextended

to
tw
elve.Patientsw

ith
m
etastasized

N
SCLC

w
ho

w
ere

referred
follow

ing
progression

afterfirst
line

treatm
ent,w

ere
firstscreened

for
eligibility

in
a
num

ber
ofclinical

trials
before

considering
treatm

ent
in
the

nivolum
ab

EA
P.
Eligibility

criteria
for

this
program

w
ere

at
least

one
line

of
previous

anticancer
treatm

ent;adequate
lab

values;a
good

clinicalperform
ance

score
atthe

tim
e
ofscreening

(ECO
G
-PS

0–1);absence
ofautoim

m
une

diseases;use
ofsteroids

less
than

a
dose

equivalentto
10
m
g
ofprednisone

per
day;

noteligible
forclinicalstudiesand

a
suffi

ciently
long

life
expectancy

for
reaching

a
possible

treatm
ent

response.
Treatm

ent
w
ith

nivolum
ab

could
only

be
initiated

after
approval

by
BM

S.
A
fter

registration
of

nivolum
ab

for
regular

care,inclusion
criteria

for
treatm

ent
w
ith

nivo-
lum

ab
w
ere

less
strict,

increasing
the

clinical
diversity

of
treated
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Lieve vrienden en familie, dank voor al jullie steun en interesse in mijn onderzoek in de afge-
lopen jaren. Ik kon altijd bij jullie terecht voor gezelligheid of de nodige afleiding. Lieve ou-
ders, welke weg ik ook gegaan zou zijn, ik wist dat jullie mij steunde. Lieve Rulanne, mijn grote 
zus, je was altijd mijn grote voorbeeld en de afgelopen jaren stond je altijd voor me klaar. 

Lieve Ted, de afgelopen jaren hebben we samen de hoogtepunten gevierd, maar kon ik ook 
bij je terecht als het tegenzat. Ik wil je dan ook bedanken voor al je geduld, kritische reflecties 
en ruimte die je mij gaf de afgelopen jaren.






