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Preface

Dear Colleagues,

The ESMO Virtual Congress 2020 has at-
tracted more than 30,000 registrants
from over 150 countries to whom con-
tent presented at more than 70 sessions
has been made available. The 2,137 ab-
stracts reported at the conference in-
cluded 87 late breaking abstracts. Ses-
sions were provided for 135 proffered
papers, 195 mini orals, and 1,807 ePost-
ers. Twelve simultaneous publications
of studies in peer-reviewed journals un-
derscore the scientific significance of
the analyses that were shared with the
audience by over 230 invited speakers.
For us as lung cancer specialists, the
ESMO 2020 congress harbored a range
of notable abstracts that will most likely
change our clinical practice in the years
to come. In the field of early-stage lung
cancer, the LungART study was the first
trial to prospectively demonstrate the
lack of added benefit of postoperative
irradiation in patients with completely
resected NSCLC and pN2 nodal in-
volvement. Immunotherapy continues

to excel in the management of early and
metastatic NSCLC, as demonstrated by
long-term study updates such as those
for PACIFIC and KEYNOTE-024. New
checkpoint inhibitors keep arriving that
show efficacy in various settings. The
PIONeeR project is dedicated to improv-
ing the understanding and prediction
of resistance to PD-(L)1-targeted com-
pounds. Also, interactions between
radiotherapy and immunotherapy have
recently moved into the focus of research.
In the treatment of malignant mesothe-
lioma, evidence for the successful use of
immune checkpoint inhibition is being
built up at present.

Noteworthy insights have also been
gained regarding targeted therapies.
Among ALK inhibitors, lorlatinib has
demonstrated convincing activity in the
first-line treatment of patients with ALK-
positive NSCLC. In KRASC'*C-mutated
disease, a first-in-class inhibitor is being
explored, with encouraging results. Novel
combination approaches are investigated
in patients with EGFR-activating muta-
tions. The idea is to enhance the efficacy
of established therapies and to delay or
prevent the emergence of resistance in a
highly targetable setting where treatment
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initially works well in most patients, but
responses inevitably abate over time.
Current approaches include, among
others, the combined administration
EGFR-targeted agents and anti-angio-
genic compounds, as well as MET inhi-
bition plus EGFR inhibition. Also, the
refined use of standard therapies can
contribute to outcome optimization.
Thus, the management of thoracic can-
cer is continuously improving together
with heightened tolerability as an im-
portant part of a modern treatment ap-
proach.

Byoung Chul Cho, MD, PhD

Division of Medical Oncology,

Yonsei Cancer Center

Yonsei University College of Medicine
Seoul, South Korea

Immune checkpoint inhibition: chemotherapy-free
regimens & new PD-1 inhibitors on the horizon

Monotherapy versus
chemotherapy

Five-year update of
KEYNOTE-024

Pembrolizumab as single agent for up to
35 cycles has been shown to be superior
to 4 to 6 cycles of platinum-doublet
chemotherapy in patients with meta-
static non-small-cell lung cancer
(NSCLC) and a PD-L1 tumor proportion
score (TPS) > 50 % in the KEYNOTE-024
trial. At a median follow-up of 11.2
months, median progression-free sur-
vival (PFS) was 10.3 vs. 6.0 months (HR,
0.50; p < 0.001), and median overall sur-
vival (OS) had not been reached yet in
either group, with 80.2 % vs. 72.4 % of

patients alive at 6 months (HR, 0.60;
p =0.005) [1]. At the ESMO 2020 Con-
gress, Brahmer et al. reported updated
outcomes after a follow-up of 5 years [2].
Pembrolizumab and chemotherapy had
been administered in 154 and 151 pa-
tients, respectively. The group of 39 pa-
tients who had received all of the 35
pembrolizumab cycles was analyzed
separately, as were 12 patients who had
been treated with a second course of
pembrolizumab upon progression.
Pembrolizumab continued to induce
meaningful OS improvement in the to-
tal group (26.3 vs. 13.4 months; HR,
0.62). Despite the 66 % effective crosso-
ver rate, the 5-year OS rate was approxi-
mately doubled in the experimental
arm (31.9 % vs. 16.3 %). Median PFS was

7.7 vs. 5.5 months, with 22.8 % vs. 4.1 %
of patients being progression-free at 36
months. Objective responses occurred
in46.1 % and 31.1 %, respectively. Seven
pembrolizumab-treated patients (4.5 %)
experienced complete remissions (vs.
0% in the chemotherapy arm). Dura-
tion of response was 29.1 vs. 6.3 months.
The group of 39 patients who had re-
ceived 35 cycles of pembrolizumab ex-
perienced long-term OS. At data cutoff,
46 % were alive without disease progres-
sion or subsequent therapy. The 3-year
OS rate from completion of treatment
was 81 %, and objective responses had
occurred in 82 %. Four patients (10 %)
showed complete remissions. One pa-
tient developed a secondary malignancy
and was treated accordingly.
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Figure 1: Correlation of changes in target tumor volume with baseline PD-L1 levels in patients

receiving either cemiplimab or chemotherapy

Also, second-course pembrolizumab
proved feasible and was associated with
anti-tumor activity. Here, the objective
response rate (ORR) during the second
course amounted to 33 %, and 42 % of pa-
tients were alive without disease progres-
sion at data cutoff. Twenty-five percent of
these received no subsequent treatment.
The long-term administration did not
give rise to new safety signals. Patients in
the experimental arm developed less fre-
quently any-grade and grade 3 to 5 treat-
ment-related AEs than those in the con-
trol arm. Overall, these data confirmed
the 5-year OS outcomes among previ-
ously untreated patients included in the
single-arm KEYNOTE-001 study [3]. KEY-
NOTE-024 is the first phase III trial to
show 5-year efficacy for first-line im-
munotherapy, demonstrating that pem-
brolizumab monotherapy is an active
first-line regimen in patients with meta-
static NSCLC and PD-L1 TPS = 50 %.

Cemiplimab in lung cancer:
EMPOWER-Lung 1

A new first-line monotherapy option is
the anti-PD-1 antibody cemiplimab that
has already been widely approved for
the treatment of cutaneous squamous
cell carcinoma. Sezer et al. presented the
second pre-specified interim analysis of
the randomized phase III EMPOWER-
Lung 1 study that compared cemiplimab
monotherapy with platinum-doublet
chemotherapy according to investiga-
tors’ choice in untreated patients with
advanced NSCLC and PD-L1 expression
250 % [4]. In the ITT population, 356
and 354 patients were randomized to ce-

miplimab 350 mg three-weekly (Q3W)
and 4 to 6 cycles of chemotherapy, re-
spectively. The PD-L1 =50 % ITT popu-
lation consisted of 563 patients, with 283
and 280 receiving cemiplimab and
chemotherapy, respectively. OS and PFS
were defined as coprimary endpoints.

EMPOWER-Lung 1 met its primary
and secondary endpoints. In the PD-L1
>50 % ITT population, the mortality risk
was reduced by 43 % (median OS, not
reached vs. 14.2 months; HR, 0.57;
p =0.0002), and the risk of progression
and death decreased by 46 % (median
PFS, 8.2 vs. 5.7 months; HR, 0.54;
p <0.0001). At 12 months, 72.4 % vs.
53.9 % of patients were alive, and 40.7 %
vs. 7.1 % were progression-free. The sig-
nificant OS benefit was achieved despite
a high crossover rate of 74 %. ORRs were
39.2 % vs. 20.4 %, with responses lasting
longer in the experimental arm (16.7 vs.
6.0 months). Increasing PD-L1 expres-
sion levels correlated with better out-
comes in the cemiplimab-treated group;
this was true with respect to changes in
target tumor volume (Figure 1), ORR,
OS and PFS. No such correlations were
seen for chemotherapy.

With regard to global health status
and health-related quality of life, cemi-
plimab was shown to induce early im-
provement that increased over time,
while patients treated with chemother-
apy fared worse from the beginning and
eventually deteriorated. Although expo-
sure to cemiplimab was substantially
longer than exposure to chemotherapy,
a favorable safety profile of the PD-1 in-
hibitor was observed, with considerably
lower rates of hematological and non-

hematological adverse events (AEs). Im-
mune-related AEs led to discontinua-
tionin 2.5 %. As the authors summarized,
these data provide the rationale for ce-
miplimab as a new first-line monother-
apy option for patients with advanced
NSCLC and PD-L1 expression = 50 %.

Immunotherapy
plus anti-angiogenesis

Nivolumab-based regimen

Combination therapies of checkpoint in-
hibitors, cytotoxic chemotherapy and
anti-angiogenic treatment are assumed
to exert synergistic effects. In the
IMpowerl50 study, atezolizumab has
shown efficacy together with chemother-
apy and bevacizumab as first-line ther-
apy for patients with advanced NSCLC
[5]. Therefore, the randomized phase III
ONO-4538-52/TASUKI-52 trial evaluated
nivolumab 360 mg Q3W plus carbo-
platin/paclitaxel and bevacizumab in a
treatment-naive PD-L1 all-comer popu-
lation with stage IIIB/IV non-squamous
NSCLC. In the control arm, placebo was
administered in addition to the chemo-
therapy doublet and bevacizumab. Each
arm contained 275 patients.

Regarding PFS, which was defined as
the primary endpoint, the interim anal-
ysis presented at ESMO 2020 demon-
strated superiority of the nivolumab-
based regimen (12.1vs. 8.1 months; HR,
0.56; p <0.0001) [6]. The 12-month PFS
rates were 50.1 % and 30.2 % for the two
arms. Almost all subgroups derived PFS
benefits from the addition of nivolumab.
Notably, PD-L1 expression did not af-
fect the outcomes. However, median OS
did not differ across the two arms (25.4
vs. 24.7 months; HR, 0.85). No new
safety signals were detected in the ex-
perimental group. The authors noted
that the addition of nivolumab to first-
line chemotherapy and bevacizumab
induces a significant and clinically
meaningful PFS improvement, provid-
ing a potential new standard of care for
these patients.

Atezolizumab plus bevacizumab

In patients with high PD-L1 expression,
a chemotherapy-free regimen of ate-
zolizumab plus bevacizumab might be
sufficient to elicit substantial effects.
The phase II, single-arm, open-label,
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multi-institutional WJOG @Be Study
tested this combination in an untreated
population of 39 patients with advanced
non-squamous NSCLC and PD-L1 TPS
>50 % [7]. Atezolizumab was adminis-
tered at a dose of 1,200 mg together with
bevacizumab 15 mg/kg Q3W for up to 2
years. ORR constituted the primary out-
come.

Overall, 64.1 % of patients developed
complete or partial responses, with al-
most all of them experiencing tumor
shrinkage (Figure 2). Median PFS was
15.9 months. At 12 months, 70.6 % of pa-
tients were alive, 48.2 % showed re-
sponses, and 54.9 % were progression-
free. Median duration of response was
10.4 months. At the time of the data cut-
off, half of the population was still re-
ceiving the study treatment. Unex-
pected AEs did not occur, and no grade
4/5 events were observed. Two patients
discontinued treatment due to toxicity.
As confirmatory evidence is called for,
atezolizumab plus bevacizumab will be
compared with the IMpower150 regi-
men and atezolizumab monotherapy in
the 3-arm, phase III @Be-Fl1rst study.

Phase lll results for
emerging PD-1 inhibitors

Tislelizumab:
pivotal phase Ill study

New PD-1 inhibitors are being devel-
oped, among them tislelizumab that
was designed to minimize binding to
FcyR on macrophages. This mechanism
abrogates antibody-dependent phago-
cytosis, which is a potential mechanism
of T cell clearance and resistance to an-
ti-PD-1 therapy [8, 9]. Three early-phase

40

studies (BGB-A317-001, BGB-A317-102,
BGB-A317-206) showed that tisleli-
zumab, as a single agent and in combi-
nation with chemotherapy, was gener-
ally well tolerated and demonstrated
antitumor activity in Asian and non-
Asian populations with solid tumors in-
cluding advanced lung cancers [10-12].
In the phase III setting, the open-label,
multicenter, randomized RATIONALE
304 study investigated tislelizumab
200 mg Q3W combined with peme-
trexed plus cisplatin or carboplatin
(n=223) versus chemotherapy alone
(n=111) as first-line treatment in pa-
tients with stage IIIB/IV non-squamous
NSCLC [13]. After induction that com-
prised 4-6 cycles, the maintenance
phase included three-weekly treatment
with tislelizumab 200 mg plus peme-
trexed 500 mg/m? in the experimental
arm and pemetrexed monotherapy in
the control arm. Forty-seven sites in
China participated in the trial.

The addition of tislelizumab gave rise
to a significant improvement in PES (9.7
vs. 7.6 months; HR, 0.645; p = 0.0044;
Figure 3) as well as higher ORR (57.4 %
vs. 36.9 %) and longer duration of re-
sponse (8.5 vs. 6.0 months). Consistent
PFS benefits were observed across most
prespecified subgroups. Median OS had
not been reached yet in either arm. The
tislelizumab-based regimen was gener-
ally well tolerated, with most AEs being
mild or moderate and manageable.
Most commonly, cytopenias were re-
ported, followed by nausea and ele-
vated transaminases. Immune-medi-
ated AEs occurred in 25.7 % of patients
in the experimental arm; these primar-
ily included pneumonitis (9.0 %), hypo-
thyroidism (8.6 %), and hyperthyroid-

ism (2.7 %). Most of them were mild to
moderate in severity. Overall, these
findings support tislelizumab in combi-
nation with platinum-based doublet
chemotherapy as a potential new stand-
ard first-line treatment of patients with
advanced non-squamous NSCLC.

Activity in squamous NSCLC

The pivotal, open-label, three-arm,
phase III RATIONALE 307 trial con-
ducted in China tested the addition of ti-
slelizumab to paclitaxel/carboplatin
or nab-paclitaxel/carboplatin in patients
with stage I1IB/IV squamous NSCLC. Re-
sults presented at the ASCO 2020 Con-
gress showed that compared to chemo-
therapy alone, tislelizumab plus
chemotherapy Q3W gave rise to signifi-
cantly improved PFS, ORR and duration
of response [14]. An updated analysis of
the study including assessment of the
clinical significance of blood tumor mu-
tational burden (bTMB) was reported at
the ESMO 2020 Congress [15].

Median PFS was 7.6 months for both
tislelizumab plus paclitaxel/carboplatin
(Arm A) and tislelizumab plus nab-pacli-
taxel/carboplatin (Arm B) and was thus
significantly superior to the PFS ob-
tained with paclitaxel/carboplatin (Arm
C; 5.5 months), with risk reductions of
approximately 50% (HR, 0.524;
p =0.0001 and HR, 0.478; p < 0.0001, re-
spectively). The PFS benefits observed
with both tislelizumab-based regimens
were consistent across all subgroups in-
cluding PD-L1 expression cohorts. ORRs
were 73 % and 75 % in Arms A and B, re-
spectively, vs. 50 % in Arm C. Tisleli-
zumab plus chemotherapy evoked
higher response rates irrespective of PD-
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Figure 2: Atezolizumab plus bevacizumab: tumor shrinkage in almost all patients
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L1 expression status. Median OS had not
been reached yet.

The exploratory analysis of bTMB
showed that tislelizumab plus chemo-
therapy demonstrated ORR and PFS
benefits compared to chemotherapy in
patients with both bTMB-high (i.e., 26
mutations/Mb) and bTMB-low (< 6 mu-
tations/Mb) status. Clinical utility of
bTMB as a predictive marker for PFS in
the tislelizumab plus chemotherapy
arms appeared to be limited according to
the interactive analysis. The incidence of
treatment-emergent AEs (TEAEs) in-
cluding grade >3 events was similar
across the arms. Most AEs were mild or
moderate and manageable. The authors
concluded that these results obtained in
patients with squamous lung cancer ad-
dress a high unmet need. The data sup-
port tislelizumab plus paclitaxel/carbo-
platin or nab-paclitaxel/carboplatin as a
potential standard for first-line treatment
of advanced squamous NSCLC.

ORIENT trials: sintilimab

Sintilimab, another new anti-PD-1 anti-
body, is also being evaluated in the phase
III setting in both squamous and
non-squamous NSCLC. In patients with
advanced lung cancer of squamous his-
tology, the randomized, double-blind,
phase III ORIENT-12 trial demonstrated
favorable findings with first-line sin-
tilimab plus gemcitabine and cisplatin or
carboplatin [16]. Patients with stage
IIIB/C disease ineligible for surgery/local
therapy or stage IV disease participated
in the study regardless of their PD-L1 ex-
pression status. They were randomized to
either sintilimab plus chemotherapy
(n=179) or placebo plus chemotherapy
(n=178) for 4 or 6 cycles. PFS according
to independent radiologic review com-
mittee was defined as the primary end-
point.

Compared to chemotherapy only, the
combination significantly improved PFS
(5.5 vs. 4.9 months; HR, 0.536;
p < 0.00001). OS was not mature yet, al-
though the preliminary results sug-
gested an advantage in the experimental
arm (HR, 0.567; p=0.01701). Objective
responses occurred in 44.7 % vs. 35.4 %,
and disease control was achieved in
86.0 % vs. 80.3 %. The two regimens did
not differ in terms of TEAEs, grade 3 to 5
TEAEs, and AEs leading to treatment in-
terruption or withdrawal.

100 - Tislelizumab + chemotherapy
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Figure 3: Progression-free survival with tislelizumab plus chemotherapy compared to chemotherapy

In patients with advanced non-squa-
mous NSCLC, the superiority of sin-
tilimab plus chemotherapy (pemetrexed
and cisplatin or carboplatin) over pla-
cebo plus chemotherapy has been es-
tablished by the randomized phase
III ORIENT-11 study [17]. Median PFS
was 8.9 vs. 5.0 months for the two regi-
mens (HR, 0.482). In their analysis pre-
sented at ESMO 2020, Yang et al. identi-
fied the major histocompatibility
complex (MHC)-II antigen presentation
pathway as predictive for the activity of
this combination [18]. The signature
score of this pathway was significantly
associated with clinical efficacy, as were
representative genes such as HLA-B,
HLA-DMB, B2M and CIITA.

Advancing insights into
predictive biomarkers

The PIONeer Project

Approximately 30 % and 50 % of first-
line and second-line patients, respec-
tively, progress within the first 6 months
after initiation of immune checkpoint
inhibition. Given the lack of biomarkers
to predict these events, the PIONeer
Project is dedicated to improving the
understanding and prediction of resis-
tance to PD-(L)1-targeted treatment of
patients with advanced NSCLC. It con-
sists of the PIONeeR Biomarkers study
and the PIONeeR umbrella trial that will
test various targeted inhibitors in com-
bination with durvalumab. Barlesi et al.
presented results for the first 100 pa-
tients included in the PIONeeR Bio-
markers study [19].

Biopsies were taken before the initia-
tion of treatment and again at 6 weeks in
patients with advanced NSCLC who were
receiving PD-(L)1 inhibitors as mono-
therapy or combined with chemotherapy
in the first- and second-line settings. The
biomarker program comprises more than
400 biomarkers. These relate to drug re-
sponse (pharmacokinetic[PK]/pharma-
codynamic[PD] modeling), immune cell
infiltration, sensitivity to immune effec-
tors (i.e., immune gene expression signa-
tures), immune checkpoints, immune
suppression and tumor foreignness (e.g.
TMB). Also, peripheral markers include
circulating immune cells, soluble mark-
ers, endothelial markers, ctDNA, and the
microbiome.

Among the first 100 patients in-
cluded in the biomarker part of the PIO-
NeeR project, the vast majority received
treatment in the second line (87 %). As
can be expected, the ORRwas 13 %, and
median PFS and OS were 3.0 and 11.0
months, respectively. The scientists an-
alyzed the predictive power of certain
clinical characteristics and biomarkers
with respect to these clinical endpoints.
None of the clinical characteristics
showed a significant association with
the probability of objective response, al-
though several biomarkers did (e.g.,
pretreatment levels of PD-L1-positive
tumor cell percentage, cytotoxic T cell
CD3+/CD8+ density in the tumor, effec-
tive T cell density in the tumor, regula-
tory T-cell density in the stroma). At 6
weeks, the numbers of neutrophils infil-
trating the stroma were also increased
in responding patients compared to
non-responders.
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TABLE 1
Clinical characteristics and biomarkers that significantly affect the outcomes obtained with PD-(L)1-targeted

treatment in patients with advanced NSCLC

R e S s Progression-free survival Overall survival

Median PFS Hazard ratio, p value Median 0S Hazard ratio, p value
ECOG PS (2/3 vs. 0/1) 1.22vs.3.22 10.8, p = 0.002 3.09vs.12.78 3.9,p =0.041
Histological subtype (others vs. adenocarcinoma) 1.51 vs. 4.63 2.24,p = 0.007 No association
Type of PD-(L)1 inhibitor (pembrolizumab vs. nivolumab) 3.22 vs. 2.56 0.58, p = 0.049 No association
PD-L1 TC expression (< 1 % vs. > 1 %) 2.25vs.6.6 2.0,p =0.004 No association
PD-L1 expression in TC (%) 0.98, p = 0.0209 No association
Circulating T cells No association 0.99, p = 0.039
Circulating activated T cells 1.06, p = 0.0008 1.07, p = 0.001
Cytotoxic T cells in the tumor 1.00, p = 0.047 No association
Serum IL-6 1.00, p = 0.047 1.00, p = 0.037
Serum TNF-au No association 1.04,p =0.031

PS remains the strongest
predictor

For PFES, a significant correlation was
found with ECOG performance status,
histological subtype, the type of treat-
ment and the PD-L1 expression of tu-
mor cells (Table). At the biomarker
level, there was an association with PD-
L1 expression in tumor cells, circulating
activated T cells, serum IL-6, and cyto-
toxic T cells in the tumor. With respect
to OS, the only relevant clinical charac-
teristic was ECOG PS. Among the bio-
markers, circulating T cells correlated
with the probability of survival, as well
as circulating activated cells, serum IL-
6, and serum TNF-a.

PD-L1-positive cell density in the tu-
mor was particularly low in specimens
of patients who did not respond to treat-
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modeling is ongoing. Finally, the evolu-  continuing to recruit patients. Addi-
tion of the immune profile before and  tional analyses will provide further data
after 6 weeks of treatment is being as-  to design an “immunogram” helping to
sessed. This showed that all of the T cell ~ drive the immunotherapy management
parameters increased during treatment  of patients with advanced NSCLC. ®
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Early-stage lung cancer: noteworthy findings for different

types of therapy

Phase llIl data regarding
postoperative radiation

Postoperative radiotherapy (PORT) in
patients with completely resected
NSCLC has been a subject of debate for
years. In the absence of robust data con-
firming the benefit of this intervention,
its feasibility was additionally chal-
lenged by a multitude of changes that
have taken place over the last two
decades with respect to patient selec-
tion, (neo)adjuvant chemotherapy, sur-
gery, and radiotherapy. Therefore, the
large, randomized, phase III LungART
study was designed to assess the role of
modern mediastinal PORT in patients
with completely resected NSCLC and
proven N2 nodal involvement. Patients
were randomized to either conformal
PORT at a dose of 54 Gy delivered over
5.5 weeks (n = 252) or the control arm
that wentwithoutradiotherapy (n = 249)
at centers in France, UK, Germany,
Switzerland, and Belgium.

In both arms, 96 % of patients re-
ceived (neo)adjuvant chemotherapy. Pa-
tient selection was predominantly con-
ducted via PET scan. Approximately 40 %
had unforeseen N2 disease according to
the ¢cTNM classification. According to
pTNM or ypTNM, 45% in each arm
showed 1 involved N2 station, and in
52 %, > 2 stations were involved.

In each arm, approximately 80 % of
patients underwent lobectomy. The
main PORT technique used in the exper-
imental arm was 3D-conformal radiation
therapy (89 %). Eleven percent received
intensity-modulated radiotherapy.
LungART is the first European rand-
omized study to evaluate modern PORT
after complete resection in patients se-
lected predominantly with PET who
have received (neo)adjuvant chemother-
apy. Disease-free survival (DFS) was de-
fined as the primary endpoint.

Increases in cardiopulmonary
toxicity

Le Péchoux et al. reported the primary
endpoint analysis of LungART at the

TABLE

Causes of death in the LUungART study with and without postoperative
radiotherapy (PORT)

Cause of death, n (%)

PORT arm (deaths, 99)

Control arm (deaths, 102)

Progression or recurrence 68 (69.4) 87 (86.1)
Cardiopulmonary 16 (16.2) 2(2.0)
Second primary tumor 5(5.1) 1(1.0)
rRea}g;gtdhfor:igyi(t-yor chemotherapy- 3(3.0) 0(0)
Other 6 (6.1) 11 (10.9)
Unreported 1 1

ESMO 2020 Congress [1]. After a median
follow-up of 4.8 years, median DFS was
30.5 vs. 22.8 months in the PORT and
control arms, which was equivalent to a
non-significant advantage (HR, 0.85;
p=0.16). At 3 years, DSF rates were
47.1 % vs. 43.8 %; these were higher than
expected in both arms. A greater pro-
portion of patients in the control arm
had mediastinal relapse as first event
(46.1 %) compared to those in the PORT
arm (25.0 %), although death occurred
more frequently as the first event in the
PORT-treated patients than in the con-
trol patients (14.6 % vs. 5.3 %). OS did
not differ across the arms, with 3-year
rates of 66.5 % vs. 68.5 %. Overall death
rates in the two arms were comparable
(39.6 % vs. 41.5 %). However, progres-
sion or recurrence was responsible for a
greater percentage of fatalities in the
control arm, whereas more patients in
the PORT arm died due to cardiopulmo-
nary causes (Table).

As expected, early grade 3/4 toxicity
occurred more commonly in the experi-
mental arm (11.6 % vs. 7.7 %), as did late
grade 3/4 toxicity (14.6 % vs. 8.9 %).
Within the first 3 months after randomi-
zation, 3 patients in the PORT arm
(1.2 %) vs. none in the control arm died
due to toxicity (i.e., cardiopulmonary ar-
rest, pneumonitis, infectious pneumoni-
tis). In terms of late grade 5 toxicity, the
arms did not differ (1.2% vs. 0.8 %).
Twenty-six patients in the PORT arm
(10.8 %) vs. 12 in the control arm (4.9 %)
experienced atleast one cardiac/pulmo-

nary toxicity grade 3/4 event. Second
cancers occurred in 11.1% vs. 7.2 %;
among these patients, second lung can-
cers were particularly common (39.3 %
vs. 22.2%). This issue clearly requires
further analysis with respect to the loca-
tion of the second tumor, patterns of fail-
ure with competing events, and other
factors.

Overall, although mediastinal re-
lapse was reduced almost by half in the
PORT arm as compared to the control
arm, conformal PORT cannot be recom-
mended as a standard of care in all com-
pletely resected stage IIIA N2 NSCLC
patients due to increased toxicity. Fur-
ther analyses of the data obtained in the
LungART study are planned.

ADAURA: 82 % reduction in
CNS recurrence risk

In the double-blind, phase III ADAURA
study, adjuvant use of the third-genera-
tion EGFR TKI osimertinib induced
highly statistically significant and clini-
cally meaningful DFS improvement in
patients with completely resected, stage
IB-1IIA, EGFR-mutant NSCLC [2]. At the
ESMO 2020 Congress, Tsuboi et al. pre-
sented a pre-specified exploratory anal-
ysis of disease recurrence patterns ob-
served in ADAURA, including CNS [3].
The type of recurrence is a key consider-
ation in resected NSCLC due to worse
prognosis in cases of distant events
compared to local/regional progression
and the significance of the CNS as a
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Figure 1: ADAURA trial: sites of disease recurrence in the relapsing population

common site of distant recurrence in
EGFR-mutant disease. Osimertinib has
been shown to achieve clinically signifi-
cant exposure in the brain compared to
other EGFR TKIs and has demonstrated
greater penetration of the blood-brain
barrier [4-6].

In total, 11 % vs. 46 % of patients
treated in the osimertinib and placebo
arms of ADAURA, respectively, devel-
oped disease recurrence or died. Within
the group of relapsing patients in the osi-
mertinib arm, most showed local/re-
gional recurrence (62 %), while 38 % had
distant recurrence. In the placebo arm,
these proportions were reversed (39 %
and 61 % for local/regional and distant
recurrence, respectively). Only 1 % of os-
imertinib-treated patients experienced
CNS recurrence, as opposed to 10 % in
the control arm (Figure 1). Compared to
placebo, the risk of CNS disease recur-
rence or death observed in the osimerti-
nib arm was reduced by 82 % (HR, 0.18;
p <0.0001). Kaplan-Meier estimates
showed a consistently lower cumulative
incidence of CNS recurrence in the osi-
mertinib arm. The conditional probabil-
ity of observing CNS recurrence in the
absence of non-CNS recurrence or death
at 18 months was < 1 % vs. 9 %. As the au-
thors emphasized in their summary,
these results reinforce adjuvant osimerti-
nib as a highly effective, practice-chang-
ing treatment for patients with stage IB/
II/IIIA, EGFR-mutant NSCLC following
complete tumor resection.

Preoperative atezolizumab:
PRINCEPS

In patients with NSCLC, neoadjuvant im-
mune checkpoint inhibition has been
shown to induce major pathological re-

sponse rates in 17 % to 45 % [7, 8]. The
phase IT PRINCEPS trial tested neoadju-
vant atezolizumab monotherapy in pa-
tients with stage I to IIIA NSCLC and tu-
mor diameters > 2 cm [9]. Thirty patients
unselected for PD-L1 expression received
one injection of atezolizumab 1,200 mg,
and surgery was performed approxi-
mately 4 weeks later, on day 21 to 28. Ad-
juvant chemotherapy + radiotherapy ac-
cording to local standards was possible.

The 2-month tolerance rate (i.e., the
rate of patients without major toxicities
or morbidities between the start of treat-
ment and 1 month after surgery) consti-
tuted the primary endpoint. Major toxic-
ities or morbidities included treatment
toxicity leading to a > 15 day delay of sur-
gery, grade > 3 toxicity occurring within
2 months after atezolizumab adminis-
tration, major postoperative morbidi-
ties, any death related to the experimen-
tal treatment that occurred from the day
of atezolizumab administration to post-
operative day 30, and omission of sur-
gery due to early progression.

Besides clinical endpoints, several
exploratory objectives were defined that
included the adaptive immune response
in the microenvironment in post-surgi-
cal fresh tissue and blood, the rate of cir-
culating immunomarkers according to
liquid biopsy, and molecular profiling at
resection, prior to treatment and at dis-
ease progression, among others. Nega-
tive baseline PD-L1 expression status
(<1 %) was present in 62 % of patients,
while 21 % had PD-L1 21% and 17 %
were highly PD-L1-positive (= 50 %).

No impairment of surgery

Surgery was conducted after a median
of 24 days from the administration of

8

46
18
14

10

B Osimertinib (n = 339)
Placebo (n = 343)

atezolizumab. Notably, the resection
was not delayed by > 15 days in any pa-
tient. Almost all patients underwent
lobectomy. In 97 %, RO resection was
possible, while 3 % had R1 resection.
Adjuvant radiotherapy was conducted
in 29.7 %. Seven of 30 patients (23 %) ex-
perienced complications within 1
month after surgery, mostly atrial fibril-
lation and infection. The complication
rate matched the rate that was to be ex-
pected in this population. No grade 4/5
complications occurred.

According to RECIST 1.1, 7% of pa-
tients developed partial response. Major
pathological responses (i.e., <10 % re-
sidual tumor cells) were observed in
14 %. Pathological response =50 % (i.e.,
<50 % residual cells) was present in
41 %. No patient developed complete
pathological response. Analyses demon-
strated that pathological responses did
not show any correlation with RECIST
1.1 response rates nor metabolic varia-
tions according to octreoscan or 18F-
FDG PET/CT. However, the researchers
found a correlation between pathologi-
cal response and PD-L1 expression at
baseline, as increased PD-L1 levels on
tumor cells were associated with more
pronounced pathological regression.
Quantitative results confirmed this cor-
relation. Also, characterization of the
immune infiltration on fresh tissue
within 4 hours after resection was initi-
ated. According to flow cytometry analy-
sis, there was a clear correlation be-
tween PD-L1 expression and TIGIT
expression on lymphocytes.

The authors concluded that one cy-
cle of preoperative atezolizumab was
safe and did not impair surgery. Re-
cruitment of 30 patients who do not re-
ceive neoadjuvant therapy and who will
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Figure 2: Long-term overall survival in the PACIFIC trial with durvalumab consolidation versus placebo

serve as a control group for translational
research is ongoing. The final analysis of
the immune contexture in blood and
fresh tissue will be performed when the
control group will be fully recruited.

Unprecedented OS improvement
in PACIFIC at 4 years

The randomized, double-blind, phase
IIT PACIFIC trial has demonstrated ben-
efits of durvalumab as consolidation
therapy in patients with stage III, locally
advanced, unresectable NSCLC that
had not progressed after platinum-
based chemoradiotherapy. According
to the primary analyses, durvalumab
improved both PFS (16.8 vs. 5.6 months;
HR, 0.52; p <0.001) and OS (17.2 vs. 5.6
months; HR, 0.68; p = 0.0025) [10, 11]. At
the same time, the PD-L1 inhibitor ex-
hibited a manageable safety profile and
did not detrimentally impact patient-re-

REFERENCES

21 24 27 30 33 36 39 42

Time from randomization (months) ]

ported outcomes [10-12]. These find-
ings established durvalumab after
chemoradiotherapy as standard of care
in unresectable stage III disease.

At ESMO 2020, Faivre-Finn et al. re-
ported updated OS and PFS analyses
from PACIFIC approximately 4 years af-
ter the last patient had been randomized
[13]. The findings included the first esti-
mate of median OS for the durvalumab
arm, which was 47.5 months, translating
into a 29 % mortality reduction com-
pared to placebo (29.1 months; HR, 0.71;
Figure 2). At 48 months, OS rates were
49.6 % vs. 36.3 %. According to the up-
dated PFS analysis, the risk of progres-
sion and death was reduced by 45 %
(17.2 vs. 5.6 months; HR, 0.55). The esti-
mated 48-month PFS rates were 35.3 %
vs. 19.5 %. All of the pre-specified sub-
groups benefited from the durvalumab
treatment in terms of OS and PFS with
the exception of patients with EGFR mu-

tations, although the small size of this
subgroup and the exploratory nature of
the analysis preclude definitive conclu-
sions. The checkpoint inhibitor im-
proved PFS in all PD-L1 subgroups as
well as OS in patients with PD-L1-posi-
tive tumors, while those without PD-L1
expression did not appear to derive any
OS benefit from the treatment. However,
limitations need to be taken into consid-
eration here, as this was an unplanned
post-hoc analysis that was not powered
for efficacy.

Overall, durvalumab consolidation
after chemoradiotherapy continued to
demonstrate durable PFS and sustained
OS benefits at 4 years. Ongoing clinical
trials are investigating concurrent im-
mune checkpointinhibition and chemo-
radiotherapy regimens and might fur-
ther transform the treatment landscape
for patients with unresectable stage III
NSCLC. [ |
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Determinants of treatment success in small-cell lung cancer

Predictive characteristics in
CASPIAN ...

The randomized, controlled, open-label,
phase III CASPIAN trial has assessed
first-line treatment with durva-
lumab + tremelimumab plus platinum/
etoposide (EP) compared to EP alone in
patients with extensive-stage small-cell
lung cancer (ES-SCLC). Durvalumab
plus EP significantly improved OS com-
pared to EP alone (HR, 0.73; p = 0.0047)
[1]. This benefit was maintained after
more than 2 years of median follow-up
(12.9 vs. 10.5 months; HR, 0.75;
p =0.0032) [2]. At 24 months, 22.2 % vs.
14.4 % of patients were alive. Exploratory
analyses were conducted to identify
clinical characteristics that might pre-
dict outcomes in patients deriving long-
term benefit, as well as the relationship
between tissue tumor mutational bur-
den (tTMB) and efficacy [3]. PFS >12
months was used as a preliminary
threshold to identify potential predictive
parameters in treated patients.

In the durvalumab plus EP group, 45
of 265 patients (17.0 %) achieved PFS
> 12 months, and in the durvalumab
plus tremelimumab plus EP arm, 42 of
266 patients (15.8 %). For both im-
munotherapy arms combined, the per-
centage of patients achieving PFS > 12
months (87/531, 16.4 %) was more than
3 times higher than that in the EP arm
(12/266, 4.5 %). Patients with PFS > 12
months in all arms had improved ORR,
duration of response, depth of response

TABLE 1

and OS compared to the subgroups with
PFS < 12 months (Table 1). The 2-year
OS rates exceeded 75 %, which denotes
an exceptional long-term benefit.
However, no unique clinical charac-
teristics identified those who achieved
long-term benefit. Across all treatment
arms, patients with PFS > 12 months
showed a higher incidence of traditional
favorable prognostic factors such as
ECOG performance status 0 and lack of
brain or liver metastases, although poor
prognostic factors were also present in a
meaningful percentage of patients. The
groups with PFS>12 months and
< 12 months did not differ with regard to
use of cisplatin or overall chemotherapy
exposure. Also, tTMB was not shown to
predict OS improvement with dur-
valumab + tremelimumab plus EP vs. EP
alone at any cutoff or as a continuous
variable. Despite greater exposure to
durvalumab and numerically higher
rates of immune-mediated AEs in the
PFS > 12 subgroup, rates of grade 3/4 AEs
were similar to those in the PFS < 12 sub-
group, as were serious AEs and AEs lead-
ing to discontinuation. Further investiga-
tion into predictive factors for long-term
benefit with durvalumab is ongoing.

... and in IMpower133

Atezolizumab plus carboplatin/etopo-
side has been evaluated for the first-line
treatment of ES-SCLC in the double-
blind, placebo-controlled, phase III
IMpower133 trial. Compared to placebo

plus carboplatin/etoposide, the im-
munotherapy-based regimen gave rise
to improvements in OS (12.3 vs. 10.3
months; HR, 0.70; p=0.007) and PFS
(5.2 vs. 4.3 months; HR, 0.77; p = 0.02)
[4]. Additional follow-up showed persis-
tent OS benefit in the experimental arm
with increased survival rates at 12, 18
and 24 months, establishing the
IMpowerl33 regimen as a new standard
of care [5]. As data are limited regarding
the characteristics of patients who expe-
rienced long-term survival, Liu et al.
presented exploratory analyses to char-
acterize long-term survivors (LTS) de-
fined as patients who lived > 18 months
since randomization [6].

The comparison across the study
arms of IMpowerl33 showed that a
greater proportion of LTS was treated
with atezolizumab plus chemotherapy
(61 of 182 patients, 33.5 %) than with
placebo plus chemotherapy (39 of 191
patients, 20.4 %). For each of the patient
characteristics (i.e., sex, age, ECOG per-
formance status), more patients in the
LTS group had received atezolizumab
plus chemotherapy than chemotherapy
alone. The same applied to disease
characteristics (i.e.,, number of meta-
static sites, presence of liver metastases
or brain metastases, elevated LDH lev-
els, greater sum of longest diameters of
target lesions) that are typically associ-
ated with greater disease burden. With
respect to each of these, LTS were more
likely to have received atezolizumab
rather than placebo.

CASPIAN trial: improved outcomes in patients across both arms achieving PFS = 12 months compared to
those with PFS < 12 months

Outcome

PFS =12 months

PFS < 12 months

Durvalumab arms

Durvalumab arms

combined (n = 87) 2= combined (n=443 O (1=254)
Confirmed objective response rate, % 94 100 58 57
Median duration of response, months Not reached 20 4 5
Patients remaining in response at 24 months, % 59 48 0 0
Mean reduction from baseline in target lesion size, %  74.59 78.91 52.78 50.67
Median overall survival, months Not reached Not reached 10.1 10.0
24-month overall survival rates, % 82.2 83.3 11.0 10.4
memo © Springer-Verlag 2/2020
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According to the biomarker analysis,
high blood-based TMB and PD-L1 ex-
pression using various cutoffs did not
correlate with the likelihood of long-
term survival. Therefore, neither TMB
nor PD-L1 status appeared to have util-
ity in patient selection. In the multivari-
ate Cox regression analysis, only worse
performance status, elevated LDH lev-
els and highest sum of longest diame-
ters were confirmed as poor prognostic
variables (Table 2). The impact of ate-
zolizumab treatment on OS was more
pronounced after adjustment for other
covariates in the multivariate model,
with a significant HR of 0.71. As the au-
thors concluded, these exploratory
analyses suggest that patients with ES-
SCLC can derive benefit from the addi-
tion of atezolizumab plus chemother-
apy regardless of the patient and disease
characteristics evaluated, confirming
atezolizumab plus carboplatin/etopo-
side as a standard of care for patients
with untreated ES-SCLC.

STIMULI: consolidation
immunotherapy

In patients with limited-stage SCLC (LS-
SCLC), chemoradiotherapy (CRT) fol-
lowed by prophylactic cranial irradia-
tion (PCI) is the standard radical
strategy. The global, randomized phase
II ETOP/IECT 4-12 STIMULI trial aimed
to demonstrate superiority of nivolumab
plus ipilimumab as consolidation treat-
ment in patients with LS-SCLC (stage I-
IIB) who had not progressed after CRT
and PCI [7]. The induction phase com-
prised nivolumab 1mg/kg and ipili-
mumab 3 mg/kg Q3W for 4 cycles and
was followed by maintenance nivolumab
240 mg Q2W for a maximum of 12
months. Patients in the control arm did
notreceive any further treatment. A total
of 153 patients were randomized to
nivolumab plus ipilimumab (n =78) or
observation (n = 75). For administrative
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TABLE 2
Multivariate Cox regression analysis performed in the ITT population

included in IMpower133: correlation of certain variables with the

likelihood of long-term survival

Covariate HR (95 % CI) p value
Treatment arm (reference: atezolizumab) 0.71 <0.01
Sex (ref: male) 1.21 0.13
Age (ref: = 65 years) 1.18 0.17
ECOG performance status (ref: 1) 1.43 0.01
Metastatic sites (ref: > 3) 1.22 0.15
LDH (ref: > upper limit of normal) 1.30 0.04
Sum of longest diameters (ref: = 111 mm) 1.56 <0.01

reasons, the accrual was closed prema-
turely. Also, there was an unexpectedly
low rate of identification of LS-SCLC
cases and a high attrition rate (i.e. per-
centage of patients unable to complete
CRT and PCI). Due to all this, the pri-
mary outcome was eventually defined as
PFS after the original design had in-
cluded a coprimary endpoint.

The STIMULI trial did not meet its pri-
mary endpoint (median PFS, 10.7 vs. 14.5
months for consolidation and observa-
tion, respectively; HR, 1.02; p =0.93).
Median time to treatment discontinua-
tion in the experimental arm was as short
as 1.7 months, and at 12 months, only
15.6 % of patients were still receiving
treatment. This potentially explains the
similar course of the curves, which
crossed several times.

Benefits in certain subgroups

According to the subgroup analysis, pa-
tients with an ECOG performance status
of 1 and those who received twice daily
radiotherapy fractions appeared to de-
rive a PFS benefit from nivolumab plus
ipilimumab (HRs, 0.67 and 0.63, respec-
tively). OS had not been reached in the
experimental arm at the time of analysis
and was 31.6 months in the control arm;
this difference was not significant (HR,

1.06; p = 0.83). Again, benefits were seen
for patients with ECOG PS 1 (HR, 0.44)
and twice daily radiotherapy (0.41), as
well as female patients (HR, 0.34).

Both treatment arms demonstrated
the same pattern of progression. In the
nivolumab plus ipilimumab arm, most
treatment failures were due to toxicity,
while in the control arm, disease pro-
gression constituted the most common
reason for treatment failure. Treatment-
related grade 3 to 5 AEs occurred in 51 %
vs. 25 %, and most of these (49 %) led to
treatment discontinuation in the exper-
imental arm. The most frequent any-
cause AEs included fatigue, anorexia,
diarrhea, vomiting, pneumonitis, nau-
sea, and cough.

In their conclusion, the authors
noted that the short period on active
treatment related to toxicity and treat-
ment discontinuation has certainly im-
pacted the efficacy results of the STIM-
ULI trial. A longer follow-up will allow
for the exploration of a possible late ef-
fect ofimmunotherapy consolidation on
survival that was already apparent after
the current short follow-up. Also, explor-
atory translational work is ongoing to
identify biomarker-defined subgroups
that could benefit from the consolida-
tion immunotherapy treatment. u

1 Paz-Ares L et al., Durvalumab plus platinum-
etoposide versus platinum-etoposide in first-line
treatment of extensive-stage small-cell lung
cancer (CASPIAN): a randomised, controlled,
open-label, phase 3 trial. Lancet 2019; 394:
1929-1939

2 Paz-Ares L et al., Durvalumab =+ tremeli-
mumab + platinum-etoposide in first-line exten-
sive-stage SCLC: updated results from the
phase 3 CASPIAN study. J Clin Oncol 38: 2020
(suppl; abstr 9002)

3 Goldman JW et al., Durvalumab + tremeli-
mumab + platinum-etoposide in 1L ES-SCLC:
characterisation of long-term clinical benefit and
tumour mutational burden in CASPIAN. ESMO
2020, LBA86

4 Horn L et al., First-line atezolizumab plus
chemotherapy in extensive-stage small-cell lung
cancer. N Engl J Med 2018; 379(23): 2220-2229
5 Reck M et al., IMpower133: updated overall
survival analysis of first-line atezolizumab + car-
boplatin + etoposide in extensive-stage SCLC.
Ann Oncol 2019; 30(suppl_5): v710-v717

6 Liu SV et al., IMpower133: characterization of
long-term survivors treated with first line chemo-
therapy + atezolizumab in extensive-stage small
cell lung cancer ESMO 2020, 1781MO

7 Peters S et al., Consolidation nivolumab and
ipilimumab vs observation in limited stage SCLC
after chemo-radiotherapy - results from the ran-
domized phase Il ETOP/IFCT 4-12 STIMULI trial.
ESMO 2020, LBA84

2/2020

© Springer-Verlag

memo



Interview: Maarten Lambrecht, MD, PhD, Department of Oncology, KU Leuven — University of Leuven, Belgium

Exploring interactions between radiotherapy and the

immune system

The modulation of molecular path-
ways that determine the patient re-
sponse to radiotherapy might contrib-
ute to improving patient outcomes.
What insights have been gained to
date in this field of research that may
be relevant in the years to come?
There is indeed a growing interest in the
field of radiobiology and interactions
between radiotherapy and molecular
biology. In the last couple of years, there
is a focus on the interaction between
ionizing radiation and the immune sys-
tem. We have observed that by exploit-
ing the synergy between irradiation and
the immune system, we can improve
the treatment response. Furthermore,
there is growing interest into the effect
the immune system has on the specific
toxicities caused by radiotherapy.

How can immunotherapy and radio-
therapy be expected to interact?

Although radiotherapy is local treat-
ment, it has been known for decades that
there is an interaction between radio-
therapy and the immune system. We
know that an intact immune system is
necessary for radiotherapy to be success-
ful. In rare instances, even so-called ab-
scopal responses can be observed where
tumor responses are seen, located out-
side of the radiation field. However, it has
been very difficult to harness this syn-
ergy. Over the last years, however, our
understanding of the basic biology of this
synergy has increased considerably.
Now we know that radiotherapy has syn-
ergistic effects on the immune system
through immunogenic cell death, re-
lease of cytokines and upregulation of
major histocompatibility complex class I
molecules that increase antigen presen-
tation. On the other hand, irradiation
can also have an immunosuppressive ef-
fect on the tumor microenvironment
through upregulation of regulatory T
cells or upregulation of the PD-L1 ex-
pression. The combination of agents
such as checkpoint inhibitors with ioniz-
ingradiation is very promising because it
can actually counteract the immunosup-
pressive features that are sometimes
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found in tumors. This way, radiotherapy
can be used to prime the immune system
like a sort of in-situ tumor vaccination in
combination with different types of im-
munotherapy.

What is new with respect to non-inva-
sive imaging biomarkers in oncology?
Generally, the major evolution in non-
invasive imaging biomarkers in oncol-
ogy over the last years has been the in-
troduction of artificial intelligence.
There is a lot of research going on in an
attempt to identify non-invasive imag-
ing biomarkers for both tumor response
and the prediction of toxicity. Many
promising data are emerging. So far, the
big problem has been the validation of
these results. For this we need a lot of
data. Finding a standardized way to ob-
tain these data and using all clinically
relevant data to confirm certain imaging
biomarkers will be the challenge in the
years to come. However, these efforts
canresultin improving the prediction of
patient outcomes.

What are your personal highlights
from ESMO 20202

For me as a radiation oncologist special-
izing in thoracic oncology, the ESMO
Congress held three highlights. The first
one was the presentation of the 4-year
overall survival data of the PACIFIC trial
that assessed the value of durvalumab
as consolidation therapy in patients
with stage III, unresectable NSCLC [1].
According to the analysis, the addition

of durvalumab increased OS, with a
4-year rate of nearly 50 % which is un-
precedented in this patient population.
This finding, together with manageable
toxicity, is good news for this population
that generally has a dismal outcome. It
serves as an example where we see that
the interaction between radiotherapy
and immunotherapy has increased OS
in patients without metastatic disease.

The second important abstract re-
vealed rather disappointing results. The
phase II STIMULI trial evaluated con-
solidation with nivolumab and ipili-
mumab in patients with limited-disease
SCLC [2]. Similar to the PACIFIC trial,
STIMULI tested a very promising com-
bination of double immunotherapy
with radiotherapy. However, the study
failed to show any PFS benefit. This was
very disappointing, as while checkpoint
inhibition has demonstrated some ac-
tivity in SCLC stage IV disease, the in-
vestigators did not observe the same ef-
fect in the limited-disease population.
What they did see was an excess in tox-
icity in the consolidation arm. However,
only a very limited proportion of pa-
tients in the experimental arm actually
received sufficient immunotherapy, so
the combination treatment was not
completed in the majority of cases.

The third highlight was the LungART
trial, which is an important study for ra-
diation oncologists as it deals with the
addition of postoperative radiotherapy
in patients with stage III (N2), resectable
NSCLC [3]. Patients were randomized to
postoperative radiotherapy versus ob-
servation. We saw that this population
did not derive any survival advantage
from the addition of postoperative
radiotherapy to standard treatment. M
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Innovative and established approaches for patients with
uncommon mutations

CROWN: first-line use of
ALK inhibitor lorlatinib

The highly potent, brain-penetrant,
third-generation ALK tyrosine kinase in-
hibitor lorlatinib has been widely ap-
proved for the treatment of patients with
ALK-positive advanced NSCLC who
have previously received ALK TKIs. In
the first-line setting, lorlatinib was com-
pared with crizotinib in the randomized,
phase III CROWN study that included al-
most 300 patients with stage IIIB/IV,
ALK-positive NSCLC. Solomon et al. re-
ported results from a planned interim
analysis of the trial at ESMO 2020 [1].

Overall, 104 centers in 23 countries
participated in the CROWN study. In the
experimental arm, 149 patients received
lorlatinib 100 mg daily, and in the con-
trol arm, 147 patients were treated with
crizotinib 250 mg twice daily. Asympto-
matic treated or untreated CNS metas-
tases were permitted. Approximately
25 % of patients in each arm had brain
lesions at baseline. No crossover be-
tween the study arms was allowed. PFS
according to blinded independent cen-
tral review constituted the primary end-
point.

After a median follow-up for PFS of
18.3 and 14.8 in the lorlatinib and crizo-
tinib arms, respectively, lorlatinib gave
rise to a 72 % reduction in the risk of
progression and death (median PFS, not
reached vs. 9.3 months; HR, 0.28;
p < 0.001). At 12 months, 78 % vs. 39 % of
patients were progression-free. All of
the pre-specified subgroups benefited
from the third-generation ALK inhibi-
tor. Specifically, the HR for patients with
brain metastases was 0.20, correspond-
ing to an 80 % risk reduction.

Intracranial remissions and
CNS protection

Moreover, lorlatinib treatment resulted
in significant benefits regarding ORR
(76 % vs. 58 %, odds ratio, 2.25) and me-
dian duration of response (not reached
vs. 11.0 months). Intracranial response
rates in patients with measurable or
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Figure 1: Time to CNS progression with lorlatinib vs. crizotinib as first-line treatment in patients with

ALK-positive lung cancer

non-measurable brain metastases at
baseline were higher in the experimen-
tal arm (66 % vs. 20 %; OR, 8.41). In pa-
tients with measurable brain lesions,
the intracranial response rates even
amounted to 82 % vs. 23 % (OR, 16.83),
and a remarkable difference arose for
intracranial complete remissions (71 %
vs. 8 %). Time to CNS progression was
significantly longer in the experimental
arm (not reached vs. 16.6 months; HR,
0.07; p < 0.001; Figure 1), which trans-
lated into a risk reduction of 93 %. No-
tably, the curves showed a wide separa-
tion due to the paucity of intracranial
progression events in the lorlatinib arm.
These findings indicated the ability of
lorlatinib not only to delay progression
of existing brain lesions, but also to pre-
vent the development of new ones.

Although OS data remained imma-
ture at the time of the interim analysis,
the HR of 0.72 favored lorlatinib. The
safety profile of lorlatinib resembled
that reported in previous studies. Grade
3/4 AEs occurred more frequently with
lorlatinib than with crizotinib; however,
the majority of these were laboratory
abnormalities that were asymptomatic
and readily managed. No differences
emerged across the arms in terms of
AEs leading to permanent treatment
discontinuation or temporary dose in-
terruption.

According to patient-reported out-
comes as assessed using the EORTC
QLQ-C30 questionnaire, lorlatinib treat-
ment led to significantly greater im-
provement in global quality of life from
baseline (p < 0.01). This was seen early
on and was maintained over the course
of 18 cycles. As the authors noted in their
summary, the results of the CROWN trial
support the use of lorlatinib as a first-
line therapy for patients with advanced
ALK-positive NSCLC. No data on the ac-
tivity of subsequent therapies after lorla-
tinib failure, particularly with respect to
other ALK TKIs, were presented yet.

First-in-class KRAS inhibitor
sotorasib

Despite the discovery of the KRAS onco-
gene almost 4 decades ago, no approved
targeted therapy has been established
thus far. The KRASG?C mutation is
found in approximately 13 % of patients
with NSCLC [2-4].

Sotorasib (AMG 510) is a novel,
highly selective, first-in-class KRASG12C
inhibitor that has demonstrated anti-
cancer activity and a manageable safety
profile in patients with KRASG2C-mu-
tant solid tumors [4, 5]. The phase I,
multicenter, open-label, dose-escala-
tion, dose-expansion CodeBreaK100
trial assessed sotorasib in patients with
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KRASG2C-mutant, locally advanced or
metastatic solid tumors after prior
standard therapies. Sotorasib 960 mg
orally daily was identified as the recom-
mended phase II dose. Overall, 129 pa-
tients with 13 different tumor types par-
ticipated, including 59 with NSCLC.

Hong et al. presented the data ob-
tained for the NSCLC cohort at ESMO
2020 [6]. Within this group, 34 patients
received the 960 mg dose. Prior anti-
PD-(L)1 therapy had been administered
in 82.4 % and 89.8 % of the 960 mg dose
cohort and the total NSCLC group, re-
spectively. All patients had received
platinum-based chemotherapy, and
75 % had been treated with > 2 prior sys-
temic anticancer therapy lines.

Durable disease control

According to the investigators’ assess-
ment, ORRwas 35.3 % and 32.2 % for the
960 mg dose cohort and the total NSCLC
group, respectively. Responses lasted
for a median of 10.9 months, with 10 of
the 19 responders still responding at the
time of data cutoff. Disease control was
obtained by 91.2 % and 88.1 % of pa-
tients, respectively. Tumor reductions
were seen across all dose levels. Median
PFS amounted to 6.3 months in the total
group. Sotorasib demonstrated clinical
activity across a range of KRASS2C mu-
tational allele frequencies, PD-L1 tissue
expression levels, and plasma tumor
mutational burden levels. Also, clinical
activity was found irrespective of tissue
co-mutational profiles (e.g., TP53,
SMAD4, PTEN/PIK3CA, KEAPI, EGFR).
Most AEs reported in the study were
mild or moderate, with grade 3/4 treat-
ment-related AEs showing an inci-
dence of 18.6 %. Only one patient dis-
continued treatment due to a grade 3
AE, which was transaminase elevation.
No dose-limiting toxicities and no
treatment-related fatal AEs occurred.
The most commonly observed any-
grade AEs included diarrhea, transam-
inase elevations, fatigue, and nausea.
In their conclusions, the authors em-
phasized that sotorasib showed a fa-
vorable safety profile and demon-
strated durable disease control in this
heavily pretreated patient population.
Additional trials of the CodeBreaK pro-
gram evaluating sotorasib as mono-
therapy or in combination with other
anticancer agents are underway.
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Figure 2: Objective response rates observed with afatinib in Asian and non-Asian patients harboring

uncommon EGFR mutations

Afatinib in uncommon EGFR
mutations

Uncommon EGFR mutations account
for 7 % to 23 % of EGFR-mutated NSCLC
cases and affect sensitivity to EGFR TKI
treatment [7]. The irreversible ErbB re-
ceptor family blocker afatinib has
shown clinical activity against major
uncommon mutations including
G719X, L861Q, and S768I [8]. However,
there are few clinical data regarding the
efficacy of EGFR TKIs against other un-
common EGFR mutations, and knowl-
edge of ethnic differences in prevalence
and outcomes is lacking. A pooled sub-
analysis of the afatinib uncommon mu-
tations database therefore assessed the
efficacy of afatinib in the treatment of
Asian (n = 178) and non-Asian (n = 120)
patients with EGFR-mutated NSCLC
harboring uncommon mutations [9].
Five mutation categories were defined:
major uncommon (G719X, L861Q,
$7681), compound, exon 20 insertions,
T790M, and other mutations.

Asian patients were shown to have a
high proportion of major uncommon
mutations (61.8 %), for which afatinib
has been approved. In the non-Asian
group, exon 20 insertions ranked first
(39.2 %), followed by major uncommon
mutations (35.0 %). Afatinib showed ac-
tivity in both Asian and non-Asian pa-
tients, with ORRs ranging from 17 % to
100 % (Figure 2). A certain percentage
of patients with exon 20 insertions re-
sponded, which reflects the heteroge-
neity of this subgroup.

According to the assessment of dura-
tion of response and time to treatment
failure, clinical activity was durable,

particularly in patients with major un-
common, compound or other uncom-
mon mutations. The authors concluded
that afatinib should be considered as a
first-line option in Asian and non-Asian
patients with major uncommon and
compound EGFR mutations.

Treatment patterns of patients
with NRG1 fusions

NRGI gene fusions are present in 0.2 %
of all solid tumors, although their preva-
lence is higher in certain types such as
invasive mucinous lung adenocarcino-
mas, where it has been estimated at
31 % [10, 11]. No approved therapies for
patients with NRGI gene fusion-posi-
tive tumors are available yet. However,
several reports suggest durable re-
sponses to treatment with afatinib [12-
14], which might therefore represent a
novel therapeutic option in patients
with NRGI-positive cancer.
Aretrospective, real-world feasibility
study identified US-based patients with
solid tumors harboring NRGI gene fu-
sions who had received afatinib in any
line of treatment or other systemic ther-
apies without prior afatinib [15]. The ob-
jectives of the study comprised the as-
sessment of the number of patients with
NRGI gene fusion-positive solid tumors
available for analyses and gaining in-
sights into treatment patterns and test-
ing. A total of 108 patients were identi-
fied 67 of whom had received afatinib.
The data support previous findings
that NRGI gene fusions are detected
across multiple tumor types [10]. In
both the afatinib-treated group and the
group receiving other systemic thera-
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pies, NSCLC constituted the most com-
mon tumor type (40 % and 56 %, respec-
tively), followed by gastrointestinal
cancers and breast cancer. The most
common NRGI gene fusion partners
were SDC4, CD74, and ATP1BI1. mRNA
sequencing constituted the most com-
monly used testing methodology.
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EGFR-targeted options in a changing treatment landscape

Amivantamab plus lazertinib

The combination of amivantamab, a
bispecific antibody that targets both
EGFR and MET, and the potent third-
generation EGFR TKI lazertinib is being
explored in patients with advanced
NSCLC. Amivantamab has demon-
strated clinical activity across various
types of EGFR-mutant NSCLC harbor-
ing both activating and resistance muta-
tions [1] and was granted FDA Break-
through Therapy Designation for
EGFR-mutant NSCLC with exon 20 in-
sertion after progression on platinum-
based chemotherapy. Also, lazertinib
was shown to be efficacious in NSCLC
patients with activating EGFR muta-
tions, T790M resistance mutation, and
CNS disease [2, 3]. As with other third-
generation EGFR inhibitors, rates of
EGFR-related toxicity such as rash and
diarrhea are low with lazertinib treat-
ment. [t was hypothesized that the com-

bination of these agents might have the
potential to delay or prevent the emer-
gence of resistance without increasing
toxicity.

Patients with metastatic or unresect-
able EGFR-mutant (i.e., exon 19 dele-
tions or L858R mutations) NSCLC were
treated with amivantamab plus lazerti-
nib in the phase I CHRYSALIS study [4].
The recommended phase II dose was
found to be equivalent to the recom-
mended monotherapy doses of each
agent: amivantamab 1,050 mg in pa-
tients with body weight <80kg or
1,400 mg in patients weighing > 80 kg,
and lazertinib 240 mg. Amivantamab is
administered intravenously once
weekly in cycle 1 and two-weekly in
subsequent cycles, while lazertinib is
taken orally once daily. The dose escala-
tion and dose expansion cohorts con-
tained 26 and 65 patients, respectively;
in the dose expansion cohort, 45 were
osimertinib-resistant and chemother-

apy-naive, while 20 were treatment-
naive. Within the total group of 91 pa-
tients, 37 % had brain metastases at
baseline. The number of prior treatment
lines ranged from 0 to 9. Fifty-nine per-
cent had received first- or second-gen-
eration EGFR TKIs, and 58 % had been
treated with third-generation TKIs.

Rapid and lasting responses

In the osimertinib-resistant, chemother-
apy-naive population, 36 % of patients
obtained ORR, with one and 15 patients
experiencing complete and partial re-
mission, respectively. The clinical bene-
fit rate was 60 %. Tumor regressions
were observed regardless of the line of
pretreatment with osimertinib and also
occurred in patients who had progressed
on prior lazertinib (Figure1). Re-
sponses are ongoing in the majority of
cases. Biomarker and CNS analyses for
this group will be presented at future
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Figure 1: Changes in target lesions with amivantamab plus lazertinib in osimertinib-resistant, chemotherapy-naive patients

meetings. In the treatment-naive group,
ORR and clinical benefit rates were
100 % each. Patients showed deep re-
sponses regardless of the EGFR muta-
tion genotypes. Time to first response
was short at a median of 1.5 months. Af-
ter a median follow-up of 7 months, the
treatment is ongoing in all patients.

The combination of amivantamab
and lazertinib was safe and well toler-
ated. No dose-limiting toxicity occurred
during escalation. AEs were predomi-
nantly grade 1 and 2; treatment-related
serious AEs and grade > 3 AEs were ob-
served in 6 % and 11 %, respectively. As
expected, the most common event was
skin rash, which occurred in 85 %, fol-
lowed by infusion-related reactions
(65 %). Infusion-related reactions were
mostly observed during the first admin-
istration and did not give rise to treat-
ment discontinuations or dose modifi-
cations. In 19 % each, AEs led to dose
interruption or reduction of either one
or both drugs. However, discontinua-
tion of either one or both drugs only be-
came necessary in 6 %. The rates of AEs
were similar across the dose-escalation,
treatment-naive, and osimertinib-re-
sistant/chemotherapy-naive groups.

According to the authors’ conclu-
sions, amivantamab can be safely com-
bined with lazertinib and the combina-
tion is active in patients with advanced
EGFR-mutated NSCLC. An analysis of
the efficacy by mechanism of resistance
is ongoing. New studies assessing ami-
vantamab plus lazertinib have been
started, including the phase III MARI-
POSA trial (NCT04487080) that is com-
paring frontline use of the combination
with osimertinib.

Antiangiogenic combination
partner: apatinib

Blockage of the vascular endothelial
growth factor receptor (VEGFR) path-
ways was demonstrated to enhance the
efficacy of EGFR TKI treatment [5].
Therefore, the multicenter, randomized,
double-blind, placebo-controlled,
phase III ACTIVE trial evaluated the
combination of the EGFR TKI gefitinib
and the oral small molecule VEGFR2
TKI apatinib as first-line treatment in
advanced lung cancer [6]. At 30 sites in
China, chemotherapy-naive patients
with locally advanced, metastatic or re-
current non-squamous, EGFR-positive
NSCLC were randomized to either apat-
inib 500 mg daily plus gefitinib 250 mg
daily (n=157) or placebo plus gefitinib
(n=156).

PFES according to independent radiol-
ogy review committee, which consti-
tuted the primary endpoint, was signifi-
cantly in favor of the combination (13.7
vs. 10.2 months; HR, 0.71; p =0.0189;
Figure 2). Almost all subgroups bene-
fited from the addition of the VEGFR2
TKI. The study arms did not differ with
respect to ORR (77.1 % vs. 73.7 %) or DCR
(84.7% vs. 87.8 %), although apatinib
plus gefitinib significantly improved
depth of response >30% (89.2% vs.
79.5 %; p = 0.0209) and depth of response
>50% (64.3% vs. 52.6 %; p=0.0238).
Also, duration of response was longer in
the experimental arm (12.9 vs. 9.3
months; HR, 0.64; p=0.005). Apatinib
plus gefitinib was generally well toler-
ated, with manageable toxicity. Dose in-
terruptions of any drug due to treatment-
emergent AEs (TEAEs) occurred in

59.9 % vs. 22.7 %, and dose reductions
became necessary in 48.4 % vs. 4.5 %.
However, only 5.1 % in the combination
arm discontinued treatment due to
TEAEs (vs. 3.2 % in the control arm). No
unexpected safety signals were identified
beyond the established safety profile of
each agent.

A biomarker analysis conducted in
145 patients (73 and 72 in the experi-
mental and control arms, respectively)
showed that patients with TP53 exon 8
mutation derived greater benefit from
apatinib plus gefitinib (HR, 0.24) than
those with TP53 non-exon 8 mutation
(HR, 0.79). Patients without TP53 muta-
tion did not experience any PFS prolon-
gation (HR, 0.92). However, due to the
small sample size, this observation re-
quires confirmation in a large study.
Similar PFS benefits were seen with
EGFR exon 19 deletion and exon 21
L858R mutation (HRs, 0.67 and 0.72, re-
spectively). The resistance biomarker
analysis revealed that patients in both
study arms developed a similar T790M
resistance pattern, with T790M positivity
in 37.8% and 37.0 %, respectively. In
their summary, the authors stated that
apatinib plus gefitinib might become a
new first-line option for advanced EGFR-
mutant NSCLC. This dual oral regimen
provides convenient treatment for pa-
tients who require long-term therapy.

No benefit of osimertinib plus
bevacizumab

Less favorable results were generated
for the combination of the third-genera-
tion EGFR TKI osimertinib, which is the
standard option in T790-mutant
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Apatinib + gefitinib Placebo + gefitinib
(N=157) (N =156)
Events 103 (65.6 %) 111 (71.2 %)
Median PFS, months 13.7 10.2
100 — (95 % Cl) (11.9, 14.1) (10.1,11.9)
hﬁ_l HR (95 % Cl) 0.71 (0.54, 0.95)
"ﬁﬁ_w p (log-rank)* 0.0189

[Progression—free survival (%)]

0 I I I

* two sided p-value, p (two-sided) < 0.05, which means statistical significance
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Figure 2: Superior progression-free survival with apatinib plus gefitinib compared to placebo plus gefitinib

NSCLC, with the anti-VEGF antibody
bevacizumab. The randomized phase II
WJOGB8715L study compared osimerti-
nib 80 mg daily plus bevacizumab
15 mg/kg Q3W (n = 40) with osimertinib
80 mg daily (n = 41) in patients with ad-
vanced, EGFR-TKI-resistant adenocar-
cinoma of the lung that had acquired
the T790M mutation.

According to the primary analysis of
the trial presented at ESMO 2020, the
combination failed to improve PFS,
which was defined as the primary end-
point (9.4 vs. 13.5 months; HR, 1.44;
p =0.20) [7]. This lack of efficacy was
confirmed by the results of the sub-
group analysis. In patients who had re-
ceived prior anti-VEGF therapy, PFS
was even shorter for the osimertinib
plus bevacizumab combination than for
the other regimens (osimertinib plus
bevacizumab without anti-VEGF pre-
treatment, osimertinib monotherapy
with and without anti-VEGF history).
The ORR was higher in the combination

and overexpression has been linked to
worse clinical outcomes [8]. The investi-
gational HER3-directed antibody drug
conjugate patritumab deruxtecan (U3-
1402) was tested in patients with meta-
static or unresectable EGFR-mutated
NSCLC in a phase I study. The dose-es-
calation part included 12 patients who
had progressed on osimertinib or were
T790M-negative after progression on er-
lotinib, gefitinib, or afatinib. In the dose-
expansion cohort (n = 45), patients after
>1 EGFR TKI and > 1 platinum-based
chemotherapy were treated. Both co-
horts received patritumab deruxtecan
at the recommended phase II dose of
5.6 mg/kg Q3W.

Yu et al. presented updated findings
of the combined cohorts [9]. This was a
heavily pretreated population with a

TABLE

median of 4 prior lines of therapy.
Eighty-six percent had received osimer-
tinib prior to study inclusion. Platinum-
based chemotherapy had been admin-
istered in 90 %, and anti-PD-(L)-1
agents in 40 %. A history of CNS metas-
tases was present in 47 %, as asympto-
matic stable brain lesions were allowed.
Patients were not selected for HER3 ex-
pression, although tumor tissue was
collected prior to the initiation of study
treatment for a retrospective analysis.
This showed that the majority of pa-
tients had evidence of HER3 expression.
Fifty-six patients were evaluable for
response. After a median follow-up of 5
months, the confirmed ORR was 25 %,
which did not include 3 partial remis-
sions yet to be confirmed (Table). One
patient (2 %) achieved complete remis-
sion. Disease control resulted in 70 %.
Responses emerged early on, and most
patients experienced some degree of tu-
mor shrinkage. According to next-gen-
eration sequencing on plasma or tumor
tissue, clinically meaningful anti-tumor
activity emerged in patients with di-
verse resistance mechanisms; this in-
cluded confirmed partial responses in
patients with EGFR C797S mutation,
MET amplification, HER2 amplification,
BRAF fusion, and PIK3CA mutation.
Median PFS was not mature yet.
Patritumab deruxtecan 5.6 mg/kg
continued to demonstrate a manage-
able safety profile. The most common
grade >3 TEAEs were thrombocytope-
nia and neutropenia, although no pa-
tients discontinued treatment due to
these toxicities. Three cases (5.3 %) of
interstitial lung disease were reported.

Clinical outcomes observed for patritumab deruxtecan according to
blinded independent central review in heavily pretreated patients

arm than in the osimertinib monother- Outcome n =56
apy arm (71.8 % vs. 55.0 %), although no Confirmed best response, n (%)
significant differences between the Complete response 102
study arms were noted for time to treat- S— =
ment failure or OS. At the same time, artial r6sponse 3(3)
AEs such as proteinuria and hyperten- Stable disease 25 (45)
sion occurred significantly more fre- Progressive disease 9(16)
quently in the experimental arm. Not evaluable 8(14)
Antibody drug conjugate Confirmed objective response rate, % 25
patritumab deruxtecan Disease control rate, % 70
Median time to response, months 2.0
HERS3 is expressed in approximately - -
80 % of EGFR-mutated lung cancers Median duration of response, months 6.9
2/2020 © Springer-Verlag memo



32.7 % (250/765) did not receive
any second-line treatment

any third-line treatment

53.7 % (212/395) did not receive 64.7 % (101/156) did not receive
any fourth-line treatment
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Figure 3: Attrition rates in the REFLECT study and reasons for treatment discontinuation across four treatment lines

Most TEAEs responded well to dose re-
duction and interruption. Collectively,
these data support further clinical in-
vestigation of patritumab deruxtecan in
a patient population with no available
targeted therapy options. A phase II
study of single-agent patritumab derux-
tecan in patients after failure of EGFR
TKIs and platinum-based chemother-
apy is planned to start in early 2021.

Evaluation of low-dose afatinib

Although afatinib is an effective treat-
ment option for patients with EGFR-
positive NSCLC, its toxicities, particu-
larly nail and skin AEs as well as
diarrhea, often require dose modifica-
tions. Based on the assumption that a
lower dose from the initiation of treat-
ment might contribute to improving ef-
ficacy and safety, Noro et al. conducted
a multicenter, single-arm, open-label,
phase II trial assessing afatinib 20 mg
daily in treatment-naive patients with
advanced NSCLC harboring common
EGFR mutations [10]. Patients who
showed complete or partial response or
disease stabilization without tumor
growth at 8 weeks continued the 20 mg
dose, while in those with growing tu-
mors, the dose was escalated to 30 mg
or 40 mg daily. When drug-related grade
>2 AEs occurred after dose increases,
reductions were performed in 10-mgin-
crements. Afatinib plasma concentra-
tions were measured on day 9 after the
start of treatment and at the time of dis-
ease progression. Fifty-three patients
were enrolled at 21 institutions in Japan.

In 66.0 % (n = 35), partial remissions
were achieved. Thirty of these patients
(56.6 %) maintained their 20 mg dose
over time, whereas the schedule was re-
duced to 20 mg every other day in five
(9.4 %) patients. Within the group that
achieved stable disease (n =14, 26.4 %),
dose escalations to 30 mg and 40 mg
were performed in 4 (7.5%) and 2
(3.8 %) patients, respectively. Eight pa-
tients continued the 20 mg dose. Dis-
ease progression occurred in 3 cases
(5.7 %), and one patient was not evalu-
able. Overall, afatinib 20 mg gave rise to
a disease control rate of 92.5 %. Median
PFS and time to treatment failure were
12.6 months and 9.7 months, respec-
tively. Median OS had not been reached
yet at the time of the analysis.

Grade > 3 AEs occurred in 12 patients
(22.6 %), including diarrhea in 4 pa-
tients (7.5 %). This was lower than the
rates for grade > 3 AEs and diarrhea ob-
served in the phase III setting with
afatinib 40 mg (49 % and 14.4 %, respec-
tively) [11]. Afatinib plasma concentra-
tions 9 days after the start of treatment
showed no correlation with ORR or time
to treatment failure, performance sta-
tus, smoking, clinical staging, or AEs in-
cluding diarrhea. The only significant
correlation was noted for the EGFR mu-
tation status, with higher plasma con-
centrations in the exon 19 deletion
group compared to the L858R mutation
cohort (p =0.03). Clinical activity was
achieved even atlow plasma concentra-
tions with an average of 11.4 ng/ml. The
authors pointed out that afatinib 20 mg
might be considered a standard therapy

for patients with EGFR-mutated NSCLC
based on these findings.

European use of EGFR TKI
therapy

The retrospective multinational study
REFLECT assessed treatment and test-
ing patterns as well as outcomes and at-
trition rates in the context of first-line
EGFR TKI therapy with first- and sec-
ond-generation agents in Austria, Bul-
garia, Greece, Israel, Poland, Romania,
Slovenia and Switzerland [12]. Overall,
896 patients with locally advanced or
metastatic EGFR-mutant NSCLC who
started treatment with afatinib, gefitinib
or erlotinib between January 1, 2015,
and June 30, 2018, were included in the
analysis. REFLECT is one of the largest
attrition rate studies investigating first-
line treatment with first- or second-gen-
eration EGFR TKIs that has been con-
ducted in European patients.

Afatinib, erlotinib and gefitinib were
administered in 45.4 %, 27.3% and
27.2 %, respectively. At the time of data
collection, 85.4 % of patients had dis-
continued treatment. Median time to
discontinuation amounted to 12.6
months in the first line. Radiographic
progression was the main reason for
discontinuation across the treatment
lines, with increasing proportions of pa-
tients not receiving any next-line treat-
ment (Figure 3). Among patients pro-
gressing on first-line EGFR TKIs
(n=723), only 513 (71.0 %) were tested
for the presence of the T790M resistance
mutation. In these, the mutation was
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found in 58.3 %. Osimertinib was pre-
scribed for 94.6 % of patients with con-
firmed T790M mutations in any subse-
quent line, mostly in the second line.
Additionally, osimertinib in any subse-
quent line was used by 41 patients
(18.5 %) with negative T790M test re-
sults and by 15 (6.2 %) who had not un-
dergone T790M testing.
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Interview: Paul Baas, MD, PhD, Department of Thoracic Oncology, Netherlands Cancer Institute, Amsterdam, Netherlands

Malignant mesothelioma:
implementation of immunotherapy-based standards

Which outcomes can be expected in
European patients with malignant
mesothelioma who receive the cur-
rent standard treatment?

After 4 to 6 courses of standard chemo-
therapy with platinum and pemetrexed,
we can expect a median overall survival
of around 15 or 16 months. This has
hardly changed over the last 15 years.
Due to patient selection, the results are
a bit better than when we started with
this chemotherapy regimen in 2004, but
there is an urgent need to improve sur-
vival.

Where are we today regarding first-
line checkpoint inhibitor treatment of
mesothelioma?

Exploration of the combined modality
treatment with immune checkpoint in-
hibitors and chemotherapy has just

been started, so we are in the process of
building up evidence. In the first-line
setting, CheckMate 743 is the first posi-
tive phase III study for checkpoint inhi-
bition in patients with unresectable
mesothelioma. The data presented at
the WCLC Presidential Session in Au-
gust 2020 showed an overall survival
benefit with nivolumab plus ipili-
mumab compared to the standard
chemotherapy in an all-comer popula-
tion [1]. Nivolumab plus ipilimumab led
to a median OS of 18.1, while this was
14.1 months with cisplatin or carbo-
platin plus pemetrexed, translating into
a reduction of the risk of death of 26 %.
At 2 years, 41 % compared to 27 % of pa-
tients were alive. This was the first actual
prove of efficacy of an immunotherapy-
based regimen over chemotherapy.
Phase II trials investigating durvalumab

and chemotherapy have shown encour-
aging results, reinforcing the value of
immunotherapy as a first-line approach
in malignant mesothelioma [2, 3].

What can be said about later-line im-
munotherapy?
If the first-line treatment was chemo-
therapy, there is the possibility to use an
immune checkpoint inhibitor as mono-
therapy or as part of a combination
treatment. Single-agent nivolumab has
demonstrated clinical benefits in pa-
tients with mesothelioma and has been
approved in Japan in 2018 for second-
line use based on the MERIT trial [4].
This was the first approval of an im-
muno-oncological agent in the second
or later lines.

After first-line treatment with check-
point inhibitors, especially nivolumab
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plus ipilimumab, the next step depends
on the condition of the patient, duration
of the previous response and the availa-
bility of a study. I think that at present,
after first-line combination treatment
with immune checkpoint inhibitors, the
patient should preferably be treated in a
study.

Which regimens are currently being
assessed?

Several ongoing phase III trials are eval-
uating immunotherapy plus chemo-
therapy as first-line treatment. Over the
next 4 years, we can expect the results
for at least 3 studies. Pembrolizumab is
investigated together with cisplatin and
pemetrexed (NCT02784171), as is dur-
valumab (NCT04334759), while atezoli-
zumab is tested in addition to carbo-
platin, bevacizumab and pemetrexed
(NCT03762018). The underlying biology
of the disease remains to be elucidated
further, and future translational studies
may help to address this knowledge gap.

What is new regarding other immuno-
therapeutic approaches in mesotheli-
oma?

Much research has been conducted in
mesothelioma over the last 5 to 6 years.
It has focused first on immunothera-
peutic treatment, but of course this is
not restricted to checkpoint inhibition
but also includes CAR-T cells and anti-

© author’s own

Paul Baas, MD, PhD, Department of Thoracic
Oncology, Netherlands Cancer Institute,
Amsterdam, Netherlands

body-drug conjugates containing anti-
bodies of mesothelin that are linked to a
payload, which can be thorium or killer
T cells. Also, vaccines are being devel-
oped. An example of this is the rand-
omized phase II/IIl DENIM study that is
run in Europe [5]. Immature dendritic
cells are harvested from patients who
have not progressed during first-line
chemotherapy. These cells are exposed
to epitopes of malignant mesothelial
cell lines and are reinfused, in the hope
that there will be an immune response.
The DENIM trial is comparing dendritic
cell therapy to best supportive care.

For many years, we have struggled to
improve outcomes in this patient popu-
lation where it was difficult to contain

the disease. I think one of the strong
points to arise from the CheckMate 743
study in the future might be the emer-
gence of a tail of the overall survival
curve. This will indicate that some pa-
tients can be successfully treated for
many years, just like we see it with mel-
anoma and in some cases with NSCLC.
We have to identify these patients,
which is the real trick. Thus, we might
not be able to actually cure mesotheli-
oma, we might turn it into a chronic dis-
ease with considerably improved out-
comes. u
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Expert interviews at ESMO 2020

Lung Cancer

watch video

Department of Thoraoi

Paul Baas, MD, PhD,

Department of Thoracic Oncology,
Netherlands Cancer Institute
Amsterdam, Netherlands

Paul Baas discusses the prognosis and
treatment of patients with malignant
mesothelioma, relating to combined mo-
dality treatment with immune check-
point inhibitors plus chemotherapy and
talks about other immunotherapeutic
approaches beyond checkpoint inhibi-
tion.

watch video

Tony S. K. Mok, MD,
Chinese University of Hong Kong
Hong Kong, China

Tony Mok summarizes insights into the
immunotherapeutic management of pa-
tients with advanced lung cancer who re-
ceive PD-1 inhibitors and relates to as-
pects of biomarker-based treatment
selection, patient prognosis, and new
agents that might change the treatment
landscape.

watch video

-

ibrecht, MD, PhD

¢

Maarten

Maarten Lambrecht, MD, PhD,
Universitair Ziekenhuis Leuven
Leuven, Belgium

Maarten Lambrecht highlights aspects of
radiobiology regarding interactions be-
tween radiotherapy and the immune sys-
tem, non-invasive imaging biomarkers
and trial results presented at ESMO 2020
that bear importance from a radiation
oncologist’s point of view.

watch video

Byoung Chul Cho, MD, PhD,
Yonsei University College of Medicine
Seoul, Southkorea

Byoung Chul Cho explains about the ra-
tionale and outcomes for combined tar-
geted treatment of lung cancer patients
with an emphasis on EGFR-mutant dis-
ease and describes findings obtained for
a first-in-class agent targeting the
KRASG212C mutation.

For more expert interviews and educa-
tional materials around lung cancer
please visit our memo InOncology web-
page (www.memoinoncology.com)

Here you will find the latest memo inOn-
cology issues reporting on ASCO, ESMO
and WCLC 2019 and previous years in
English, Japanese and Mandarin!

Read memo inOncology congress re-
ports of ASCO, ESMO and WCLC 2020
and watch video interviews with Key
Opinion Leaders!

Learn about the new memo inOncology
- medical educational series, which
provides information from preceptor-
ships to clinical trials trainings.

Sign up for the memo inOncology News-
letter on memoinoncology.com to keep
yourself updated on all exciting news
and developments in lung cancer.
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Improved median PFS for patients
with late-stage non-squamous NSCLC
treated with first-line sintilimab plus

conventional chemotherapy regimen

Improved median PFS for patients with late-stage non-
squamous NSCLC treated with first-line sintilimab plus
conventional chemotherapy regime Orient-11 evaluated
the efficacy and safety of the addition of sintilimab, an
anti-PD-1 antibody, to conventional chemotherapy
combination of platinum and pemetrexed as first-line
therapy in patients with non-squamous non-small cell

lung cancer (nsq NSCLC).

Forthcoming Special Issue

This special issue will be offering a synopsis from
the WCLC 2020 that will be held in January 2021.
The report promises to make for stimulating reading,
as the WCLC Congress itself draws on the input
from a number of partner organizations, representing
a multidisciplinary approach to cancer treatment
and care. Again, lung cancer will be at the heart of

this special issue.

English

Ensartinib outperforms crizotinib as a
treatment for patients with ALK-
positive NSCLC who were naive to

ALK-targeted therapy

Ensartinib outperforms crizotinib as a treatment for
patients with ALK-positive NSCLC who were naive to
ALK-targeted therapy eXalt3 was a randomized, open-
label, comparator-controlled phase Iil trial designed to
evaluate the efficacy and safety of treatment with
either of two anaplastic lymphoma kinase (ALK)
inhibitors alone, ensartinib or crizotinib, in the
treatment of advanced or metastatic ALK-positive non-

small cell lung cancer (NSCLC) patients.
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Combinational immunotherapy of

nivolumab and ipilimumab prolongs
survival in comparison to standard
chemotherapy in malignant pleural

mesothelioma

Combinational immunotherapy of nivolumab and
ipilimumab prolongs survival in comparison to standard

apy in pleural

c 43, a randomized, open-label, phase Il

study evaluate the efficacy and safety of the
combination treatment of two immunotherapy drugs,
nivolumab (NIVO), an anti-PD-1 antibody, and
ipilimumab (IPI), an anti-CTL4-A antibody, as compared
to standard chemotherapy in patients with malignant

pleural mesothelioma (MPM).
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