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Preface

Dear Colleagues,

With the World Conference on Lung
Cancer that took place on 8%-14t Sep-
tember 2021 and the ESMO Congress
on 16™M-215t September, two prestig-
ious cancer congresses have offered a
wealth of new preclinical and clinical
information in the field of lung cancer.
Results from pivotal studies were up-
dated, and fascinating novel treatment
approaches were presented to large
audiences around the world. More
than 22,700 participants from 143
countries registered for the ESMO
Congress alone.

This issue of memo inOncology
summarizes important findings relat-
ing to the management of patients with
lung cancer that were presented at both
conferences. Among druggable targets,
those belonging to the EGFR/HER2
family play an important role in the
pathogenesis of lung cancer. The criti-
cal role of this pathway is mirrored by
the multitude of studies investigating
drugs including poziotinib, mobocerti-
nib, amivantamab, and trastuzumab
deruxtecan. The antibody-drug conju-

gates telisotuzumab vedotin and dato-
potamab deruxtecan have been devel-
oped to target c-MET and TROP2,
respectively. At the same time, new data
are being generated on the ideal use of
long-standing EGFR inhibitors such as
erlotinib and afatinib.

Checkpoint inhibition is of course a
pivotal pillar of treatment that has been
established across all lines of therapy and
is being implemented in other entities
apart from non-small-cell lung cancer,
such as small-cell lung cancer and meso-
thelioma. The combined administration
of nivolumab and ipilimumab brought
about progress with respect to unresecta-
ble malignant pleural mesothelioma. In
stage IIl NSCLC, the PACIFIC trial has set
a new standard after chemoradiotherapy
of unresectable stage tumors. Consolida-
tion with durvalumab was shown to be
life-prolonging under real-world condi-
tions, and combination regimens as well
as other checkpoint inhibitors are being
tested in the same setting. Patients with
metastatic disease who have developed
brain lesions derive benefit from check-
point inhibitor regimens, while new CNS
lesions can be prevented.

Anti-cancer vaccines have been eval-
uated unsuccessfully in NSCLC over the
last decade. Therefore, the initial promis-

© author’s own

ing results for another type, the anti-
cancer vaccine OSE-2101 that has
demonstrated a favorable benefit-risk
ratio after failure of immune checkpoint
inhibition, are notable. Thus, thanks to
the commitment of countless research-
ers, clinicians and patients, the availa-
ble armamentarium for lung cancer
therapy is being expanded to match the
requirements of cancer treatment from
early-stage to late-stage disease with the
aim of providing maximum benefit in
each given case.

Alex A. Adjei, MD, PhD

Professor of Oncology and Pharmacology
Mayo Clinic, Rochester, USA

Recipient of the ESMO Lifetime
Achievement Award 2021

Expansion of treatments and insights in the early-stage

disease setting

The management of patients with stage
I-IIT non-small-cell lung cancer
(NSCLQ) is still characterized by a high
unmet medical need as up to 60 % expe-
rience disease relapse despite treatment
with curative intent [1]. IMpower010
was the first phase III study of cancer
immunotherapy to demonstrate a dis-
ease-free survival (DFS) benefit in the
adjuvant situation after complete resec-
tion and platinum-based chemother-
apy. The interim DFS analysis showed
that compared to best supportive care
(BSC), atezolizumab 1,200 mg Q3W for
16 cycles gave rise to significant DFS

benefits in the PD-L1-positive (i.e., TC
>1 %) stage II-IIIA and all-randomized
stage II-I1IA populations (HRs, 0.66 and
0.79, respectively) [2]. In the intent-to-
treat (ITT) population (i.e., all-ran-
domized stage IB-IIIA patients), the sig-
nificance boundary for DFS was not
crossed.

At ESMO 2021, Felip et al. reported
sites of disease relapse and post-relapse
treatment in IMpower010 at the time of
the interim DFS analysis [3]. Moreover,
DFS was explored by PD-L1 expression
in the all-randomized stage II-IIIA pop-
ulation; this demonstrated that atezoli-

zumab-treated patients with TC > 50 %
experienced the greatest risk reduction
(HR, 0.43), while those with TC 1-49 %
did not benefit significantly (HR, 0.87).

Consistent benefits in
IMpower010

Similar patterns of relapse were ob-
served across the study arms. In the PD-
L1-positive stage II-IITA population, lo-
coregional relapses only occurred more
commonly in both arms (47.9 % and
41.2 % for atezolizumab and BSC, re-
spectively) than distant relapses only
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PD-L1 TC = 1 % stage II-lIlIA
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ITT stage IB-IIIA

Median (range) time to any relapse: 12.3 months (0.7-42.3)
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Figure 1: Time from randomization to relapse for the PD-L1 TC = 1 % stage II-IllA, all randomized stage II-IllA, and ITT stage IB-IlIA populations included
in IMpower010. LR, locoregional; CNS, central nervous system

(38.4 % and 39.2 %, respectively). Con-
versely, in the all-randomized stage II-
IITA and ITT stage IB-IITA populations,
distant metastases emerged slightly
more often than locoregional relapses
irrespective of treatment. CNS relapses
only were seen in 9.0 % to 12.3 % across
all groups. Time from randomization to
relapse appeared to favor atezolizumab
therapy in the PD-L1-positive stage II-
IITA population for all relapse catego-
ries, while the differences were small in
the all-randomized stage II-IIIA and ITT
stage IB-IIIA populations (Figure 1).
With respect to post-relapse treat-
ment, the analysis revealed higher rates
of immunotherapy in the BSC arms of
the three populations compared to the
experimental arms, while no differences
were observed regarding other types of
subsequent treatment including chemo-
therapy and targeted agents. Likewise,
post-relapse use of surgery and radio-
therapy was similar. The authors con-
cluded that longer follow-up is war-
ranted and might reveal differences in
relapse patterns and treatment options.
Another exploratory analysis of the
IMpower010 study assessed prior thera-
pies, including the type of surgery, and
their potential impact on DFS outcome
[4]. Within the randomized ITT popula-
tion (n = 1,005), the majority of patients
had undergone lobectomy (78.1 %) and
lymph node dissection (80.7 %), and
most had received 4 cycles of adjuvant
chemotherapy. Median time from sur-
gery to the first administration of ate-
zolizumab or BSC was similar (5.2 and
5.1 months, respectively). The forest
plots revealed that adjuvant atezoli-
zumab, as compared to BSC, improved

DEFS in the PD-L1 TC = 1 % stage II-ITIA
and all-randomized stage II-IITA popu-
lations across most disease stages, in
patients with nodal involvement, and
across most surgery types and chemo-
therapy regimens.

NADIM: neoadjuvant use of
nivolumab

The single-arm, phase II NADIM trial
assessed nivolumab 360 mg Q3W in ad-
dition to 3 cycles of neoadjuvant ad-
ministration of paclitaxel and carbo-
platin in patients with resectable stage
IITA N2 or T4NO/N1 tumors. Surgery
was conducted in the third or fourth
week from day 21 of cycle 3. The adju-
vant treatment comprised nivolumab
for 1 year. In terms of the primary end-
point, which was progression-free sur-
vival (PFS) at 24 months, the primary
analysis yielded a 77.1 % rate, thus sup-
porting the addition of neoadjuvant
nivolumab to platinum-based chemo-
therapy [5].

At WCLC 2021, the 3-year overall
survival (OS) analysis was reported for
the ITT (n = 46) and per-protocol popu-
lations (PP; n=37) [6]. The latter in-
cluded the patient group that received
adjuvant therapy. NADIM showed
promising survival results, with
36-month OS rates of 81.9 % and 91.0 %
in the ITT and PP populations, respec-
tively. This markedly exceeded the his-
torical 3-year OS rates that have re-
mained at approximately 30 % over the
past decades. At 42 months, 78.9 % and
87.3 % of patients, respectively, were
alive. The 42-month PFSrates amounted
t0 69.6 % and 81.1 %, respectively.

An exploratory analysis was con-
ducted to elucidate the predictive po-
tential of response parameters. While
clinical responses based on CT scans
did not predict survival outcomes,
pathological complete response and
circulating tumor DNA clearance (i.e.,
lack of detectable ctDNA at the end of
neoadjuvant treatment) significantly
predicted long-term survival.

The addition of nivolumab to neoad-
juvant chemotherapy did not adversely
affect the safety profile. For the neoad-
juvant and adjuvant treatment periods
alike, most treatment-related adverse
events (TRAEs) were grade 1 or 2, and
no fatal TRAEs occurred.

PACIFIC under real-world
conditions

The phase III PACIFIC trial has estab-
lished consolidation treatment with
durvalumab as the standard of care in
patients with unresectable stage III
NSCLC who did not develop disease
progression after concurrent chemora-
diotherapy (CRT). Robust and long-
lasting OS and PFS benefits were
achieved in this study, with one third of
patients remaining progression-free af-
ter 5 years of follow-up [7]. At present,
the international, observational PA-
CIFIC-R study is investigating the real-
world effectiveness of the PACIFIC reg-
imen. The analysis presented at ESMO
2021 included a total of 1,399 patients
with unresectable stage III NSCLC who
had been recruited into an early access
program regardless of their tumor PD-
L1 expression status at 290 active sites
in 11 countries [8].
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TABLE

COAST: anti-tumor activity of durvalumab plus oleclumab or monalizumab compared to durvalumab
monotherapy

Endpoint Durvalumab + oleclumab Durvalumab + monalizumab Durvalumab monotherapy
Confirmed ORR, n (%) 18 (30.0) 22 (35.5) 12 (17.9)
Confirmed + unconfirmed ORR, n (%) 23(38.3) 23(37.1) 17 (25.4)
Objective responses by RECIST, n (%)
Complete response 1(1.7) 3(4.9) 2(3.0)
Partial response 22 (36.7) 20 (32.3) 15 (22.4)
Stable disease 25(41.7) 27 (43.5) 27 (40.3)
Progressive disease 7(11.7) 7(11.3) 15 (22.4)
Not evaluable 5(8.3) 5 (6.5) 8(11.9)
Disease control rate at 16 weeks, n (%) 49 (81.7) 48 (77.4) 39 (58.2)
Median duration of response, months 12.9 Not reached Not reached
Progression-free survival, months N(I)-Ith, egilhf L HR1,56.165 6.3
Progression-free survival rates at 10 months, % 64.8 72.7 39.2

After a median treatment duration of
approximately 11 months, median real-
world PES with durvalumab was higher
than the PFS reported in the PACIFIC
trial (21.7 vs. 16.9 months). The authors
pointed out that inaccuracies relating to
the collection of real-world data limit
this comparison; for instance, RECIST
criteria are being used in a heterogene-
ous fashion across countries, and as-
sessments for progression might have
been impaired by the COVID-19 pan-
demic. Nevertheless, the efficacy of dur-
valumab after CRT in the analyzed sub-
groups was generally consistent with
previous data from the PACIFIC trial [9].
Real-world PFS observed with dur-
valumab consolidation therapy was
longer in stage IITA disease than in stage
I1IB/C disease (23.7 vs. 19.2 months), in
the PD-L1-positive group compared to
the PD-L1-negative group (22.4 % vs.
16.3 months), after concurrent CRT
compared to sequential CRT (23.7 vs.
19.4 months), and in patients with non-
squamous tumors vs. those with squa-
mous tumors (25.3 vs. 14.7 months).

Pneumonitis/interstitial lung dis-
ease was the most common AE leading
to temporary treatment interruption
(5.2 %) and permanent discontinuation
(9.5 %). Eighteen percent of patients de-
veloped pneumonitis that was mostly
mild or moderate. Corticosteroid ad-
ministration was required in 71.3 % of
events. The rates of treatment discontin-
uation due to AEs and disease progres-

sion (16.7 % and 26.9 %, respectively)
were consistent with those from PA-
CIFIC (15.4 % and 31.3 %, respectively
[7]). Overall, durvalumab consolidation
therapy after CRT for approximately 11
months proved effective in a large, real-
world cohort.

Combinations of durvalumab
with novel agents

Combined immunomodulatory consol-
idation with durvalumab plus other
agents in the PACIFIC setting is being
explored with the aim of further improv-
ing patient outcomes. The global, open-
label, randomized, phase II COAST
study is testing durvalumab alone or to-
gether with either the anti-CD73 anti-
body oleclumab or the anti-NKG2A an-
tibody monalizumab. Radiotherapy
induces expression of CD73 and the
NKG2A ligand HLA-E that inhibit anti-
tumor immune response [10-12]. Com-
binations of radiotherapy and CD37/
NKG2A-targeted agents with or without
checkpoint inhibitors have shown in-
creased antitumor activity in preclinical
models [10, 11].

The three-arm COAST study that is
being conducted at 82 sites in 9 coun-
tries is comparing durvalumab 1,500 mg
plus oleclumab 3,000 mg Q4W (n = 60)
with durvalumab 1,500 mg Q4W plus
monalizumab 750 mg Q2W (n = 62) and
durvalumab 1,500 mg Q4W monother-
apy (n = 67). The objective response rate

(ORR) constituted the primary end-
point. According to the interim data
presented at ESMO 2021, both ole-
clumab and monalizumab can provide
additional clinical benefit when com-
bined with durvalumab [13]. Both com-
binations numerically increased ORR
and gave rise to significant PFS im-
provement vs. durvalumab alone (Ta-
ble). PFS benefits with both combina-
tions were observed across various
subgroups.

The safety profiles were consistent
across arms, with similar rates of AEs of
special interest including pneumonitis.
No new safety signals emerged in either
combination arm. Overall, COAST is the
first randomized phase II study to show
evidence of improved outcomes with
novel immunotherapy combinations in
the PACIFIC setting. These data support
further evaluation of the combined reg-
imens in a registration-intent trial.

GEMSTONE-301: sugemalimab

Another study investigating consolida-
tion treatment in the PACIFIC setting is
the randomized, double-blind, pla-
cebo-controlled, phase III GEM-
STONE-301 trial. The anti-PD-L1 anti-
body sugemalimab is being tested at a
dose of 1,200 mg Q3W (n = 255) against
placebo (n = 126) for up to 24 months in
Chinese patients with unresectable
stage III NSCLC who have not devel-
oped progression after concurrent or se-
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quential CRT. GEMSTONE-301 is the
first phase III study to evaluate an anti-
PD-(L)1 agent after both concurrent
and sequential treatment in this setting
based on the observation that concur-
rent CRT is not accessible everywhere
and can confer significant toxicity. Pa-
tient comorbidities and lack of access
often limit its use in the real-world set-
ting. Two thirds and one third of the
population included in GEMSTONE-301
had received concurrent and sequential
CRT, respectively.

PES by blinded independent review
was defined as the primary endpoint.
According to the pre-planned interim
analysis reported by Wu et al. at ESMO
2021, sugemalimab gave rise to a statis-
tically significant and clinically mean-
ingful PFS improvement (9.0 vs. 5.8
months; HR, 0.64; p = 0.0026; Figure 2)
[14]. In the group after concurrent CRT,
median PFS was 10.5 vs. 6.4 months
(HR, 0.66), and in the patients after se-
quential CRT, this was 8.1 vs. 4.1 months
(HR, 0.59). The OS data were immature
at the time of the analysis, although a
trend was obvious for a survival benefit
with sugemalimab vs. placebo (not
reached vs. 24.1 months in the overall
population; HR, 0.44). A markedly
greater proportion of patients treated in
the experimental arm was alive at 24
months (78.0 % vs. 50.7 %).

Sugemalimab showed a favorable
safety profile that was in keeping with
the profile previously reported for suge-
malimab monotherapy in NSCLC. Im-
mune-related AEs occurred in 42.7 % in
the experimental arm, with 4.7 % classi-
fied as grade 3-5 events. Treatment cycle
delay and permanent drug discontinua-
tion were due to treatment-emergent
AEs in 32.2 % and 11.4 %, respectively.
The authors noted in their summary that
the findings obtained in the GEM-
STONE-301 study suggest effectiveness
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Figure 2: Progression-free survival advantage with sugemalimab vs. placebo after concurrent or
sequential chemoradiotherapy for unresectable stage Ill lung cancer

of sugemalimab as consolidation ther-
apy in unresectable stage III NSCLC af-
ter concurrent or sequential CRT.

Ancillary evaluations of the
LungART data

The randomized phase III LungART trial
assessed the effect of conformal post-
operative radiotherapy (PORT) at a dose
of 54 Gy delivered over 5.5 weeks in 252
patients with completely resected
NSCLC and N2 nodal involvement after
pre- and/or post-operative chemother-
apy. DFS constituted the primary end-
point. According to the primary analysis
presented in 2020, PORT, as compared
to no PORT (n =249), only slightly in-
creased DFS (30.5 vs. 22.8 months; HR,
0.86; p = 0.18), with 3-year DFS rates of
47.1 % vs. 43.8 % [15]. At 3 years, 66.5 %
vs. 68.5 % of patients were alive. While
PORT reduced the risk of mediastinal
relapse, this did not apply to distant
metastatic events and the likelihood of
brain metastases. In their recent analy-
sis, Le Pechoux et al. focused on the pat-

terns of failure observed in the study
and the prognostic factors for PORT ef-
ficacy [16].

This showed that mediastinal relapse
occurred mainly within initially in-
volved lymph nodes. The 3 most fre-
quently affected sites of mediastinal re-
lapse were the stations 4R, 2R and 7 for
right-sided tumors, and the stations 7,
4L and 4R for left-sided tumors. In terms
of prognostic factors for DFS, female
gender, squamous histology and ab-
sence of lymph node involvement were
identified as protective. Besides age and
WHO performance status, the burden of
nodal disease as well as the quality of re-
section were relevant for DFS. Mediasti-
nal-relapse-free survival at 3 years was
significantly longer in the PORT arm ir-
respective of the burden of nodal dis-
ease and the presence of extracapsular
extension. The authors concluded that
personalized use of PORT should be
based on prognostic factors of relapse
and a joint assessment of toxicity and ef-
ficacy of this treatment approach. u
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Innovative and established agents across a range of targets

Anti-HER2 treatment

DESTINY-LungO1: robust effects of
T-DXd

HER2 mutations constitute the predom-
inant driver aberration in approxi-
mately 3 % of non-squamous NSCLC
cases [1, 2]. While approved HER2-tar-
geted therapies for patients with NSCLC
are still lacking, the anti-HER2 anti-
body-drug conjugate trastuzumab der-
uxtecan (T-DXd) has been licensed in
various countries for use in other HER2-
positive entities. The international,
2-cohort, phase II DESTINY-Lung01
study investigated T-DXd in patients
with HER2-overexpressing and HER2-
mutated, metastatic NSCLC who had
relapsed on or were refractory to stand-
ard treatment. At ESMO 2021, Li et al.
presented the primary analysis of the
fully enrolled HER2-mutant group (i.e.,
Cohort 2) that contained a total of 91 pa-
tients treated with T-DXd 6.4 mg/kg
Q3W [3]. Approximately 95 % of them
had received platinum-based chemo-

All patients

HER2 mutation domain
Kinase domain

Prior treatment received
Platinum-based therapy

Platinum-based therapy and anti-PD-(L)1 therapy* 37/57

therapy, 65.9 % anti-PD-(L)1 therapy,
and 62.6 % both.

T-DXd showed robust and durable
anticancer activity in these patients. The
objective response rate (ORR) was
54.9 %, and 92.3 % achieved clinical
benefit. Responses were consistently
observed across subgroups, including
patients with stable CNS lesions (Fig-
ure 1), and lasted for a median of 9.3
months. Exploratory analyses demon-
strated anticancer activity across differ-
ent HER2 mutation subtypes, as well as
in patients with no detectable HER2 ex-
pression or HER2 gene amplification.
Median progression-free survival (PFS)
and overall survival (OS) amounted to
8.2 and 17.8 months, respectively.

The most common treatment-emer-
gent AEs (TEAEs) associated with dis-
continuation were investigator-reported
pneumonitis (13.2 %) and interstitial
lung disease (ILD; 5.5 %). Seventy-five
percent of adjudicated drug-related
ILD/pneumonitis cases were grade 1 or
2. Nevertheless, the authors pointed out
that these events remain an important

Confirmed

Number of responders ORR (95 % CI)

identified risk that calls for effective
early detection and management. TEAE-
related dose reductions occurred in
34.1 % and were mainly due to nausea
(11.0 %) and fatigue (8.8 %).

In their conclusion, the authors
noted that DESTINY-Lung01 provides
compelling evidence of positive benefit-
risk balance with T-DXd in the second-
and later-line settings. The data support
the implementation of T-DXd as a po-
tential new treatment standard. Mean-
while, the 5.4 mg/kg dose is being ex-
plored in the DESTINY-Lung02 trial to
establish the optimal dosing regimen in
patients with HER2-mutant NSCLC.

Poziotinib in HER2 exon 20 insertions

The multi-cohort global ZENITH20 trial
is assessing the pan-HER tyrosine ki-
nase inhibitor (TKI) poziotinib in vari-
ous settings including EGFR or HER2
exon 20 insertion mutations, atypical
EGFR or HER2 mutations, and after fail-
ure of osimertinib. In Cohort 4 of the
study, first-line poziotinib is being in-

Confirmed
ORR (95 % CI)

50/91 54.9 (44.2-65.4)
49/85 57.6 (46.5-68.3)
46/86 53.5 (42.4-64.3)

64.9 (51.1-77.1)

Asymptomatic CNS metastasis at baseline®

Yes
No

2 Given separately or in combination

18/33
32/58

54.5 (36.4-71.9)
55.2 (41.5-68.3)

°Patients had asymptomatic brain metastasis not requiring ongoing steroid or anticonvulsant therapy
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Figure 1: Consistent responses across subgroups observed with trastuzumab deruxtecan in patients with HER2-mutated NSCLC

memo

© Springer-Verlag

4/2021



WCLC 2021 - ESMO 2021 special issue

30 -
20
10 |
2 o
Q
§ ]
5| -10
“5 *
E| 20 |-
3
"
£l 1
()
£
| -40 |-
©
Qo
£ | -50 |-
o
< 0 |- | Bestoverall response
(o))
] B Complete response
~ — N
S| 70 H Partial response
qu .80 Stable disease Median % tumor reduction = 35 %
T w0 | Progressive disease
® Not evaluable
-100 - | * Treatment ongoing
-110 L

Figure 2: Reductions in target tumor size from baseline in patients with HER2 exon 20 insertion receiving poziotinib

vestigated in patients with HER2 exon
20 insertions; 48 of these are receiving
16 mg once daily, while enrollment is
still ongoing in the group of 23 patients
treated with 8 mg twice daily. Cornelis-
sen et al. reported preliminary efficacy
and safety data for the once daily dosing
group within Cohort 4 at ESMO 2021 [4].

With respect to objective response,
which had been defined as the primary
endpoint, the treatment induced a cen-
trally reviewed confirmed rate of 43.8 %.
Disease control occurred in 75.0 %.
Eighty-eight percent of patients experi-
enced tumor reduction (Figure 2). Me-
dian PFS was 5.6 months, with 26 % of
patients being alive and progression-
free beyond 12 months. Responses
lasted for a median of 5.4 months; here,
the upper range was >19.1 months.
Poziotinib showed a manageable toxic-

ity profile that was in line with previous
poziotinib studies and other second-
generation EGFR TKIs. Diarrhea, rash
and stomatitis were observed as the
most common AEs. AEs leading to dose
reductions and permanent discontinu-
ation occurred in 77 % and 13 %, respec-
tively. Overall, once-daily poziotinib
treatment demonstrated clinically
meaningful efficacy in treatment-naive
patients with NSCLC harboring HER2
exon 20 insertion mutations.

EGFR/MET inhibition:
amivantamab

Companion diagnostics &
combination with lazertinib

Based on the ongoing phase I CHRYSA-
LIS trial, the EGFR/MET bispecific anti-

Post-any EGFR TKI

(T790M-, C797S-)

(T790M+, C797S+)

Post-any EGFR TKI

Post-osimertinib
AMI cohort

Post-osimertinib n=121

) Monotherapy (C797S+) o P _
Dose escalation [ 1,050/1,400 mg AMI | (Majority biomarker-preselected)
cohorts Post-any EGFR TKI
(MET-amplified)
140-1750mg  _| o
Advanced NSCLC MET Exon14 skipping
EGFR Exon20ins

Combination
1,050/1,400 mg AMI
—  +240mgLAZ or
standard-of-care
chemotherapy

AMI + chemotherapy:
Advanced NSCLC

Post-osimertinib
AMI + LAZ cohort

lll AMI + LAZ: EGFRm NSCLC, [l
post-osimertinib n =45

(Biomarker-unselected)

Figure 3: Design of the CHRYSALIS trial investigating amivantamab (AMI) alone and in combination

with lazertinib (LAZ)

body amivantamab has received US ap-
proval for the treatment of patients with
EGFR exon 20 insertion-positive NSCLC
who have progressed on or after plati-
num-based chemotherapy. CHRYSALIS
is assessing amivantamab in various
settings as monotherapy and combined
with the third-generation EGFR TKI
lazertinib. A bridging study was con-
ducted to clinically validate two poten-
tial NGS-based companion diagnostics,
the plasma-based Guardant360° CDx
and the tissue-based Oncomine™ Dx
Target Test, for the detection of EGFR
exon 20 insertion variants. According to
the results presented at WCLC 2021,
these tests showed a high degree of con-
cordance, and both can be used to accu-
rately identify patients for amivantamab
therapy [5].

At ESMO 2021, Leighl et al. reported
CHRYSALIS data on the contribution of
the addition of lazertinib to amivan-
tamab after osimertinib failure [6]. The
amivantamab plus lazertinib and ami-
vantamab monotherapy cohorts in-
cluded 45 and 121 patients, respectively
(Figure 3). Indeed, the combination
appeared to have higher activity than
the monotherapy. The addition of lazer-
tinib resulted in a numerically higher
ORR compared to amivantamab alone
(36 % and 19 %, respectively) and longer
duration of response (9.6 and 5.9
months, respectively). Responses for > 6
months occurred in 69 % and 39 %, re-
spectively. CNS protection was poten-
tially improved in the combined cohort
considering the even lower CNS pro-
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gression rate of 7 % compared to 17 % in
the amivantamab monotherapy cohort.

The safety profile for both monother-
apy and combination therapy was con-
sistent with previously reported experi-
ence. Amivantamab plus lazertinib is
being evaluated in multiple EGFR NS-
CLC populations in the CHRYSALIS-2
study and the phase III MARIPOSA trial.

Findings in MET exon 14 skipping
mutations

Spira et al. reported the first results for
amivantamab obtained in the cohort of
patients enrolled in the CHRYSALIS
study whose tumors harbored MET
exon 14 skipping (METex14) mutations
[7]. These mutations occur in approxi-
mately 3 % of NSCLC cases [8] and are
amenable to treatment with MET TKIs,
although emergence of resistance is a
major concern here. The METex14 pop-
ulation included in CHRYSALIS is still
being recruited; 19 patients with meta-
static or unresectable NSCLC who had
progressed after standard-of-care treat-
ment or declined it were included in the
analysis.

Among 14 response-evaluable pa-
tients, 9 (64 %) developed partial re-
sponses on amivantamab therapy, with
5 confirmed and 4 pending confirma-
tion. Activity was observed in both treat-
ment-naive and previously treated pa-
tients; this included 7 individuals
previously treated with MET TKIs two of
whom showed potential resistance
mechanisms. Median duration of re-
sponse had not been reached, and 11 of
the 14 response-evaluable patients re-
mained on treatment.

The safety profile of amivantamab in
this patient subgroup was consistent
with the previously reported profile
observed in patients with EGFR-mu-
tated NSCLC. According to the authors,
this first report of amivantamab in
METex14-positive NSCLC confirms the
bispecific targeting action of this agent,
with monotherapy activity demon-
strated in both EGFR-driven and MET-
driven NSCLC.

Anti-c-MET ADC telisotuzumab
vedotin

An ongoing single-arm, 2-stage, adap-
tive phase II study is evaluating the first-
in-class anti-c-MET antibody drug con-

TABLE 1
Response rates and duration of response obtained with telisotuzumab

vedotin according to independent review

Median duration of

NSCLC group ORR, n/N (%) response, months
Non-squamous EGFR wildtype 13/37 (35.1) 6.9

¢c-Met high 7/13 (53.8) 2

c-Met intermediate 6/24 (25.0) -
Non-squamous EGFR mutation 4/30 (13.3) NA

c-Met high 4/22 (18.2) -

c-Met intermediate 0/8 (0) =
Squamous 3/21 (14.3) 44

jugate telisotuzumab vedotin in the
setting of previously treated, locally ad-
vanced or metastatic NSCLC with c-Met
protein overexpression. The trial con-
tains three cohorts based on histology
and EGFR mutation status: a squamous
cohort, a non-squamous cohort with
EGFR mutations, and a non-squamous
cohort with EGFR wildtype. Each of the
non-squamous groups was further di-
vided into two subgroups that show ei-
ther high or intermediate c-Met expres-
sion. After this first stage, a decision is
made based on ORR as to which pa-
tients to continue into the expansion
stage. Telisotuzumab vedotin is admin-
istered at a dose of 1.9 mg/kg Q2W.

The interim analysis reported by
Camidge et al. at ESMO 2021 related to
37 and 31 patients in the non-squamous
EGFR wildtype and EGFR mutation
populations, respectively, and 22 pa-
tients in the squamous cohort [9]. C-Met
expression based on H score was lower
in the EGFR wildtype population (me-
dian, 225) than in the group with EGFR
mutations (265), while the lowest score
was observed in the squamous cohort
(164). Among the non-squamous pa-
tients, the majority of those with EGFR
mutation showed high c-Met expres-
sion (71%), whereas intermediate
c-Met expression prevailed in the group
with EGFR wildtype (65 %).

Telisotuzumab vedotin demon-
strated a promising ORR of 35.1 % in the
non-squamous EGFR wildtype cohort
(Table 1). Patients in this cohort with
high c-Met expression achieved re-
sponses in 53.8 %, thus obtaining the
highest ORR of all groups, although the
ORR was also clinically significant in
those with intermediate c-Met expres-
sion. Based on pre-specified criteria,

this cohort has expanded into stage 2
enrollment. All other groups responded
to a modest extent. The most common
serious TEAEs were pneumonia (5 %),
malignant neoplasm progression (4 %),
and pneumonitis (4 %). Grade > 3 TE-
AEs occurred in 44 % of patients. Enroll-
ment has been discontinued in the
squamous cohort but will continue in
the EGFR-mutated cohort until the next
interim analysis.

EGFR exon 20 insertions

Mobocertinib after successful TKI
treatment

The EGFR TKI mobocertinib that specif-
ically targets EGFR exon 20 insertions
has been granted Breakthrough Therapy
designation for the treatment of NSCLC
patients with EGFR exon 20 insertion
mutations after progression on plati-
num-based chemotherapy (in the
United States) or after prior chemother-
apy (in China) based on preliminary
phase I/II results [10]. At ESMO 2021,
Spira et al. presented efficacy and safety
data from an expansion cohort of pa-
tients who had progressed after an ob-
jective response or stable disease for > 6
months on any prior EGFR TKI therapy
in the phase I/1I study [11]. Twenty pa-
tients received mobocertinib 160 mg
once daily. Prior TKI therapies included
poziotinib, osimertinib, afatinib, and er-
lotinib. In 55 %, EGFR TKIs had been
administered as the most recent prior
treatment, including poziotinib (n=7),
osimertinib (n=3), and an investiga-
tional TKI (n = 1). Median time on prior
TKI therapy was 7.8 months.

The treatment with mobocertinib
provided a clinically meaningful benefit
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in this patient group. After a median fol-
low-up of 14.2 months, confirmed ORR
and disease control rate were 40 % and
90%, respectively. Responses lasted for
a median of 13.0 months. Median PFS
was 7.3 months, and median OS had not
been reached yet. At 12 months, 78.6 %
of patients were alive. The analysis fur-
ther demonstrated that the safety profile
resembled that in other patient cohorts
from the phase I/II trial and was con-
sistent with the broader class of EGFR
TKIs. Among all-grade treatment-re-
lated AEs, diarrhea occurred most com-
monly (90 %), although grade >3 diar-
rhea emerged only in one patient. AEs
led to dose reductions in 4 patients
(20 %), and 2 (10 %) discontinued treat-
ment due to AEs. The authors con-
cluded that mobocertinib represents a
potentially promising treatment option
in patients with EGFR exon 20 insertion-
positive metastatic NSCLC including
those who experienced objective re-
sponses on prior EGFR TKI therapy.

Novel inhibitor DZD9008

The selective, irreversible EGFR/HER2
inhibitor DZD9008 is being developed
for the treatment of patients with
NSCLC and EGFR or HER2 mutations.
DZD9008 demonstrated encouraging
anti-tumor activity in heavily pretreated
patients with different subtypes of EGFR
exon 20 insertion mutations in the two
ongoing phase I studies WU-KONG1
and WU-KONG?2 [12]. Both of these tri-
als contain several dose escalation and
dose expansion cohorts; in addition,
WU-KONGT1 has a food effect cohort.
Overall, the safety set included 102 pa-
tients treated with at least one dose of
DZD9008 50 mg to 400 mg once daily in
either study. The efficacy set included
56 patients with EGFR exon 20 inser-
tions who received DZD9008 50 mg to
400 mg once daily followed by at least
one post-treatment RECIST assessment.
Here, 18 and 38 patients were derived
from the dose escalation and dose ex-
pansion cohorts, respectively.

The novel agent showed favorable
pharmacokinetic properties with a half-
life of approximately 50 hours and no
apparent effect of high-fat food on expo-
sure, among others. Regarding anti-tu-
mor efficacy, the confirmed ORRs were
22.2 % and 44.7 % across all dose levels
in the dose escalation and dose expan-

100

75 |

B Erlotinib
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Figure 4: Progression-free survival achieved with the addition of bevacizumab to erlotinib in the

BEVERLY trial

sion cohorts, respectively. Efficacy was
observed at doses > 100 mg, in patients
with and without baseline brain metas-
tases, and across different EGFR exon 20
insertion subtypes. The longest treat-
ment duration was more than 17
months. Median PFS had not been
reached yet at the time of the analysis.
DZD9008 was well tolerated, with a
manageable AE profile. Across all dose
levels, grade >3 drug-related AEs oc-
curred in 33.3 %. AEs leading to dose re-
duction or discontinuation were ob-
served in 15.7 % and 5.9 %, respectively.
A phase II study evaluating DZD9008 in
pretreated patients with NSCLC harbor-
ing EGFR exon 20 insertions is ongoing.

Combinations of EGFR TKis
with bevacizumab

BEVERLY: erlotinib

Studies have shown that the addition of
VEGF inhibitors to first-generation
EGFR TKIs can prolong PFS in EGFR-
mutated, non-squamous NSCLC [13-
15]. The multicenter, randomized,
phase III BEVERLY trial tested the com-
bination of the anti-VEGF antibody bev-
acizumab with erlotinib in the first-line
treatment of patients with stage IIIB or
IV, EGFR-positive NSCLC. A total of 160
individuals were randomized in a 1:1
fashion to either erlotinib 150 mg once
daily plus bevacizumab 15 mg/kg Q3W
or single-agent erlotinib.

Compared to erlotinib only, the com-
bined administration of bevacizumab
plus erlotinib significantly improved
PFS (15.4 vs. 9.6 months; HR, 0.66;

p = 0.015; Figure 4) and ORR (70 % vs.
50 %; p=0.01), whereas OS was pro-
longed in a non-significant manner
(33.3 vs. 22.8 months; HR, 0.72;
p =0.132) [16]. Exploratory subgroup
analyses of PFS and OS suggested that
the benefit of the combination might be
particularly pronounced in former and
current smokers.

A quality-of-life analysis revealed no
significant difference across the treat-
ment arms in any of the items of the EO-
RTC C30-LC13 questionnaire. With re-
spect to time to deterioration of global
health status/quality of life, patients in
the experimental arm showed slightly
better outcomes, although this differ-
ence was not significant. No unexpected
safety signals occurred. The combina-
tion gave rise to higher rates of severe
hypertension and rash. As the authors
stated, bevacizumab plus erlotinib
might be considered as a first-line op-
tion in patients who cannot receive osi-
mertinib, and this regimen warrants
further investigation.

WJOG9717L: osimertinib

No benefit from the addition of bevaci-
zumab to another EGFR-targeted agent
was found in the WJOG9717L study [17].
Osimertinib 80 mg once daily (n=61)
plus bevacizumab 15 mg/kg Q3W was
compared with osimertinib alone
(n=61). The combination did not show
superiority in terms of PFS (22.1 vs. 20.2
months; p = 0.213), ORR (82 % vs. 86 %),
or OS (HR, 0.970), although the sub-
group analysis indicated that ever-
smokers or patients with exon 19 dele-
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TABLE 2

Clinical outcomes of the UpSwinG study that investigated sequential afatinib and osimertinib

Median time to treatment

Median overall survival,

Overall response rate

Overall response rate

failure, months months afatinib, % osimertinib, %

All patients 27.7 36.5 73.6 45.2
Mutation type

Deletion 19 28.6 38.0 74.0 471

L858R 221 L 72.7 40.4
Ethnicity

Asian 28.8 42.3 79.3 48.0

Non-Asian 25.5 318 67.3 36.0
Brain metastases

No 28.4 37.6 71.2 45.8

Yes 21.4 29.6 91.3 1.7
ECOG performance status

<2 28.5 39.8 77.9 47.9

>2 29.6 33.1 70.6 40.0
Asian and deletion 19 29.7 43.8

tion might derive PFS benefits from the
addition of bevacizumab (HRs, 0.481
and 0.622, respectively). According to
the AE analysis, the combination might
reduce the osimertinib-associated risk
of pneumonitis, although hypertension,
epistaxis and proteinuria occurred con-
siderably more often in the experimen-
tal arm.

Real-world experience relating
to afatinib use

UpSwinG: sequential treatment

In patients with EGFR-mutant NSCLC,
survival outcomes substantially depend
on the availability and implementation
of subsequent therapy following ac-
quired resistance to first-line therapy. As
the T790M mutation is the cause of re-
sistance to afatinib in up to 50-70 % of
cases [18] and is highly sensitive to osi-
mertinib, the sequential use of afatinib
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and osimertinib might help to maximize
the duration of targeted treatment. In
the non-interventional, global UpSwinG
study, health records were analyzed to
assess patient outcomes on first-line
afatinib followed by second-line osimer-
tinib after the acquisition of the T790M
mutation in regular clinical practice. The
analysis reported at WCLC 2021 in-
cluded 191 patients who were predomi-
nantly Asian and female [19]. Approxi-
mately 14 % had brain metastases.
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half of the patients had at least one fur-
ther treatment line after osimertinib,
which mostly consisted of chemother-
apy (84.5 %). Time to treatment failure,
which was defined as the primary end-
point, was 27.7 months, and median OS
amounted to 36.5 months (Table 2).
These outcomes were consistent across
subgroups including those with ECOG

PS = 2 and brain metastases. Median OS
was longest in Asian patients (42.3
months) and Asian patients with dele-
tion 19 mutation (43.8 months). The au-
thors pointed out that these data are of
special interest as osimertinib, as com-
pared to first-line EGFR TKIs, has been
shown not to confer significant OS ben-
efit in Asians [20].

Overall, the results from the Up-
SwinG study substantiate previous stud-
ies such as GioTag that demonstrated
encouraging OS of > 3 years in patients
with acquired T790M who received se-
quential afatinib and osimertinib [21].
However, the majority of patients in-
cluded in UpSwinG underwent tissue
biopsy, and mutations were mainly de-
tected based on PCR-based techniques.
The authors noted that greater imple-
mentation of next-generation sequenc-
ing and liquid biopsies might increase
the number of patients who are likely to
benefit from targeted treatment.
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Elderly patients and uncommon
mutations

Briickl et al. presented the final results
of a post-hoc analysis of elderly patients
included in the prospective, non-inter-
ventional GIDEON study that investi-
gated first-line afatinib treatment in
routine clinical practice in Germany
[22]. Forty-three percent (n = 66) of the
patients treated in GIDEON were aged
> 70 years. Compared to those younger
than 70 years, this group tended to have
worse ECOG performance status and a
greater number of comorbidities (Charl-
son Comorbidity Index =1, 36 % vs.
9 %). Nevertheless, the efficacy of treat-
ment did not appear to be compro-
mised. PFS outcomes were comparable
in the groups aged = 70 years and > 70
years, with 12-month PFS rates 0of 58.9 %
and 43.9 %, respectively. Median OS
was 30.4 and 27.4 months, respectively.
Moreover, elderly patients showed a
similar safety profile and incidence of
grade >3 AEs. Dose reductions and dis-
continuations due to AEs were required
in similar percentages.

There is a lack of clinical data on the
activity of EGFR TKIs in NSCLC patients
with uncommon EGFR mutations (i.e.,
non-deletion 19/L858R). An updated
analysis of a database of patients with
NSCLC and uncommon EGFR muta-
tions treated with afatinib in random-
ized controlled trials and real-world
practice was reported at ESMO 2021
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[23]. Overall, 1,023 patients were identi-
fied; most of them were treated in clini-
cal studies or compassionate use pro-
grams.

Afatinib demonstrated pronounced
activity against major uncommon, com-
pound, and other uncommon muta-
tions including E709X and L747X muta-
tions with respect to time to treatment
failure and ORR. Encouraging results
were observed for time to treatment fail-
ure irrespective of ethnicity (11.5 and
10.3 months in Asian and non-Asian
TKI-naive patients, respectively) and
the presence of brain metastases (8.2
months). The analysis also showed ac-
tivity against certain exon 20 insertions
atresidues A763, M766, N771, and V769,
and against the osimertinib resistance
mutations G724S, L718Q, L718V, and
C797S. In the 15 patients who received
afatinib after osimertinib, ORR and dis-
ease control rate were 36 % and 100 %,
respectively.

TROP2-targeted therapy
Update of TROPION-PanTumor01

The antibody-drug conjugate dato-
potamab deruxtecan (Dato-DXd) has
been developed to target the transmem-
brane glycoprotein TROP2 that is highly
expressed in NSCLC regardless of
genomic mutation status and has been
associated with poor prognosis [24-26].
Dato-DXd was tested in the dose-esca-

lation/dose-expansion phase I TRO-
PION-PanTumor01 study in various tu-
mor types. In the NSCLC cohort, 50
patients each received Dato-DXd 4 mg/
kg and 6 mg/kg, while 80 were treated
with 8 mg/kg.

Previous analyses of the TROPION-
PanTumor01 study have demonstrated
promising antitumor activity with a
manageable safety profile in this heavily
pretreated NSCLC cohort [27, 28]. At
WCLC 2021, Garon et al. presented up-
dated results according to which Dato-
DXd continued to demonstrate highly
encouraging efficacy and a manageable
safety profile at all three doses [29]. The
6 mg/kg dose, which had been selected
for further development, gave rise to an
ORR of 28 % and median duration of re-
sponse of 10.5 months. Most responses
were durable over time. TEAEs were pri-
marily non-hematologic (i.e., nausea,
stomatitis, alopecia, fatigue), and were
mostly classified as mild or moderate.
ILD that was adjudicated as drug-re-
lated occurred in 6 % in the 6 mg/kg co-
hort. The phase III TROPION-Lung01
trial is currently evaluating Dato-DXd
for the treatment of NSCLC.

Dato-DXd in patients with
actionable aberrations

The TROPION-PanTumor0l subset
analysis presented at ESMO 2021 re-
lated to patients with actionable
genomic alterations (AGAs) [30]. As is
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known, this group derives limited bene-
fit from existing therapies once TKIs and
platinum-based chemotherapy have
failed [31, 32]. The AGA subset included
in the NSCLC cohort of TROPION-Pan-
Tumor01l comprised 34 patients with
EGFR mutations (85 %), ALK fusions
(9 %), ROSI fusions (3 %), and RET fu-
sions (3 %). Eighty-two percent had al-
ready been treated with > 3 prior lines.

Highly encouraging anti-tumor ac-
tivity of Dato-DXd was observed in this
heavily pretreated population. The ORR
was 35 %, and responses lasted for a me-
dian of 9.5 months; this was consistent
with the overall NSCLC population of
the study [29]. Clinical activity emerged
in the EGFR-mutated setting even after
osimertinib failure. AEs were generally
grade 1 and 2, with nausea and stomati-

tis being the most common events. The
safety profile proved manageable and
consistent with that observed in the
overall NSCLC group [29]. Dato-DXd is
being further evaluated in the TROPI-
ON-Lung05 trial in NSCLC patients with
actionable genomic alterations after ex-
haustion of targeted agents and plati-
num-based chemotherapy options. B

Immunotherapy: boosting efficacy and overcoming resistance

POSEIDON: durvalumab =
tremelimumab

The global, randomized, open-label,
phase III POSEIDON trial evaluated the
PD-L1 inhibitor durvalumab with or
without the anti-CTLA-4 antibody
tremelimumab in addition to chemo-
therapy as a first-line strategy in the set-
ting of metastatic NSCLC. At 153 sites in
19 countries, 1,013 patients with squa-
mous or non-squamous, stage IV
NSCLC were randomized into three
arms. One experimental arm received
durvalumab 1,500 mg plus chemother-
apy according to investigator’s choice
Q3W for 4 cycles, which was followed by
durvalumab 1,500 Q4W plus peme-
trexed until progression (D+CT;
n = 338). In the other experimental arm,
the regimen consisted of durvalumab
plus tremelimumab 75 mg and chemo-
therapy Q3W for 4 cycles, followed by
durvalumab Q4W, tremelimumab
(week 16 only) and pemetrexed until
progression (D+T+CT; n = 338). Patients
in the control arm received platinum-
based chemotherapy Q3W for up to 6
cycles followed by pemetrexed (CT;
n =337).Johnson et al. presented the re-
sults of the study at WCLC 2021 [1].

The primary endpoints were progres-
sion-free survival (PFS) and overall sur-
vival (OS) for D+CT vs. CT. Indeed,
D+CT led to significant improvement of
PFS compared to CT (5.5 vs. 4.8 months;
HR, 0.74; p = 0.00093), while for OS, a
trend favored the combination (13.3 vs.
11.7 months; HR, 0.86; p = 0.07581). The
analysis of the key secondary endpoints

TABLE 1

Outcomes with durvalumab + tremelimumab plus chemotherapy vs.
chemotherapy according to histology

Endpoint D+T+CT D+CT cT
Non-squamous histology

Progression-free survival, months 6.8 6.4 5.5
HR, 0.66 HR, 0.77

Overall survival, months 17.2 14.8 13.1
HR, 0.70 HR, 0.82

Confirmed objective response rate, % 455 44.3 23.7

Duration of response, months 16.4 10.6 6.0

Squamous histology

Progression-free survival, months 4.6 4.7 4.6
HR, 0.77 HR, 0.68

Overall survival, months 10.4 11.5 10.5
HR, 0.88 HR, 0.84

Confirmed objective response rate, % 27.4 37.3 25.6

Duration of response, months 5.6 89 4.8

showed that D+T+CT, as compared to
CT, demonstrated statistically signifi-
cant and clinically meaningful improve-
ments in both PFS (6.2 vs. 4.8 months;
HR, 0.72; p =0.00031) and OS (14.0 vs.
11.7 months; HR, 0.77; p = 0.00304). Pa-
tients with non-squamous histology de-
rived more prominent benefits from the
triple combination than those with
squamous tumors (Table1). In the
non-squamous group, the hazard ratios
for PFS and OS with D+T+CT vs. CT
were 0.66 and 0.70, respectively, while
in the squamous group, this was 0.77
and 0.88, respectively.

Overall, the safety profile was similar
across all three arms. The addition of
tremelimumab to durvalumab plus CT

did not give rise to a meaningful in-
crease in the treatment discontinuation
rates (15.5 % and 14.1 % with D+T+CT
and D+CT, respectively). According to
the authors’ conclusion, durvalumab
plus tremelimumab and chemotherapy
represents a potential new first-line
treatment option for patients with met-
astatic NSCLC.

Cemiplimab plus chemo-
therapy: EMPOWER-Lung 3

The anti-PD-1 antibody cemiplimab has
been approved as first-line monother-
apy for the treatment of patients with
advanced NSCLC and PD-L1 250 %
based on the EMPOWER-Lung 1 study
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[2]. At ESMO 2021, Gogishvili et al. re-
ported the second interim analysis of
the double-blind, randomized, phase
III EMPOWER-Lung 3 trial that assessed
first-line treatment with cemiplimab
350 mg plus platinum-doublet chemo-
therapy Q3W for 4 cycles [3]. Patients
with non-squamous or squamous ad-
vanced NSCLC were randomized either
to the experimental arm (n = 312) or the
control arm that received placebo plus
chemotherapy (n = 154). The treatment
continued for up to 108 weeks or dis-
ease progression in both arms. Any PD-
L1 expression was permitted.

The addition of cemiplimab to chemo-
therapy gave rise to clinically meaning-
ful and statistically significant improve-
ments in OS (21.9 vs. 13.0 months; HR,
0.71; p = 0.014), PFS (8.2 vs. 5.0 months;
HR, 0.56; p <0.0001), and objective re-
sponse rate (ORR; 43.3% vs. 22.7 %;
odds ratio, 2.68; p < 0.0001). Complete
remissions occurred in 2.6 % in the ex-
perimental arm, whereas there were
none in the control arm. Median dura-
tion of response amounted to 15.6 vs.
7.3 months.

The combination demonstrated an
acceptable benefit-risk profile with a
low discontinuation rate (3 % vs. 1 %)
due to treatment-related AEs (TRAEs).
Any-grade immune-related AEs (irAEs)
occurred in 19 %. The safety profile was
generally consistent with the profiles
known for cemiplimab and platinum-
based chemotherapy. Patient-reported
outcomes indicated delays in the time
to definitive clinically meaningful dete-
rioration in global health status/quality
of life (HR, 0.78) and pain symptoms
(HR, 0.39). Also, overall change from
baseline in global health status/quality
of life and pain symptoms improved. In
their summary, the authors noted that
cemiplimab in combination with plati-
num-doublet chemotherapy is a new
first-line option for patients with ad-
vanced NSCLC without targetable mu-
tations irrespective of histology and PD-
L1 expression levels.

Post-hoc analysis of nivo/ipi in
patients with brain lesions

Brain metastases are diagnosed in 10 %
of patients with NSCLC and typically
confer poor prognosis [4, 5]. Nivolumab
in combination with ipilimumab has
shown promising efficacy in patients

Nivolumab + ipilimumab +
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Figure 1: CheckMate 9LA: overall survival with nivolumab plus ipilimumab and chemotherapy vs.
chemotherapy only in patients with baseline brain metastases

with CNS lesions across multiple tumor
types including advanced NSCLC [6-9].
The randomized phase III CheckMate
9LA trial has evaluated nivolumab
360 mg Q3W plus ipilimumab 1 mg/kg
Q6W in addition to 2 cycles of chemo-
therapy versus 4 cycles of chemotherapy
with optional pemetrexed maintenance
as first-line treatment of patients with
stage IV or recurrent NSCLC. According
to the 2-year update, the combination
provided durable survival benefit vs.
chemotherapy alone, with OS rates of
38 % vs. 26 % [10].

Patients with brain metastases that
were adequately treated and asympto-
matic for > 2 weeks prior to the first dose
were allowed to participate. In the ex-
perimental and control arms, this group
included 51 and 50 individuals, respec-
tively, while 310 and 308, respectively,
had no brain lesions at baseline. At
WCLC 2021, Carbone et al. reported a
post-hoc analysis of patients with and
without brain metastases after a mini-
mum follow-up of 2 years [11].

The findings showed that nivolumab
plus ipilimumab in addition to chemo-
therapy induced significant survival
benefit compared to chemotherapy
alone independent of the presence of
baseline brain metastases. Patients with
CNS lesions achieved an even more
pronounced mortality reduction (me-
dian OS, 19.3 vs. 6.8 months; HR, 0.43;
Figure 1) than those without (15.6 vs.
12.1 months; HR, 0.79). Likewise, re-
garding systemic response, the HRs
were 0.40 and 0.74 for the two cohorts.
The ORRs were 43 % and 37 % in the ex-

perimental arms of the groups with and
without brain lesions, respectively, and
median duration of response was 15.5
and 13.0 months, respectively.

Among the patients with CNS metas-
tases, nivolumab plus ipilimumab and
chemotherapy improved intracranial
efficacy in terms of PFS (13.5 vs. 4.6
months; HR, 0.36), ORR (39 % vs. 20 %),
and duration of response (22.3 vs. 18.9
months), which was consistent with sys-
temic efficacy. Complete intracranial
responses resulted in 10% vs. 8%.
Fewer patients developed new brain
metastases with the immunotherapy-
based approach, both in the group with
baseline CNS lesions (16 % vs. 30 %) and
those without (2 % vs. 4 %). Median time
to development of new brain metasta-
ses was 9.0 vs. 4.6 months in the patients
who had baseline brain lesions. In their
summary, the authors noted that these
data further support the use of
nivolumab plus ipilimumab in addition
to chemotherapy as an efficacious first-
line treatment option in patients with
advanced NSCLC, including those with
brain metastases.

ATEZO-BRAIN

The single-arm, phase II, Bayesian AT-
EZO-BRAIN trial aimed to determine
the activity and safety of atezolizumab
in patients with stage IV non-squamous
NSCLC and untreated brain metastases
based on the observation that this pa-
tient group is underrepresented in clin-
ical trials evaluating chemotherapy plus
immunotherapy in the first-line setting.
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Forty patients received carboplatin (5
AUC) plus pemetrexed 500 mg/m? and
atezolizumab 1,200 mg Q3W for 4-6 cy-
cles followed by pemetrexed plus ate-
zolizumab Q3W for a maximum of 2
years. Anticonvulsants and dexametha-
sone at < 4 mg daily doses were permit-
ted. Safety and PFS constituted the co-
primary endpoint.

Atezolizumab plus carboplatin and
pemetrexed demonstrated a favorable
safety profile and efficacy in these pa-
tients, including those receiving corti-
costeroids [12]. The trial was completed
as the boundaries for futility or unac-
ceptable toxicity were not reached, with
a 12-week PFS rate of 60 % and a grade
3-4 toxicity rate of 27.5 %. Most TRAEs
were grade 1 and 2, and no fatal TRAEs
occurred. Three patients had grade 4
TRAEs including thrombocytopenia,
neutropenia, and hallucinations.
Among AEs in general, fatigue (any
grade, 60 %) and anemia (45 %) were
observed most commonly. Selected im-
mune-related AEs mainly comprised
skin rash (20 %) and increases of the
transaminases (13 %). One case of grade
3 pneumonitis was reported (3 %).

Median systemic PFS was 8.9
months, and 24.9 % of patients were
progression-free at 18 months. Median
intracranial PFS amounted to 6.9
months, which is similar to the PFS re-
ported in the KEYNOTE-189 trial in pa-
tients with brain metastases [13]. Most
responses in body and brain were con-
cordant (Table 2). Forty and 47.5 % of
patients achieved intracranial and sys-
temic responses, respectively. Median
OSwas 13.6 months, and at 2 years, 32 %
were alive. Correlative studies based on
brain imaging and blood samples are
ongoing.

MRTX-500: sitravatinib plus
nivolumab

Although checkpoint inhibitor therapy
has changed the treatment landscape
for NSCLC, resistance through various
mechanisms including the develop-
ment of an immunosuppressive tumor
microenvironment is common, and
treatment options are limited in the set-
ting of disease refractory/resistant to
anti-PD-(L)1 therapies. It was hypothe-
sized that the combination of nivolumab
with the tyrosine kinase inhibitor sitra-
vatinib is a rational approach to aug-

TABLE 2

Intracranial and systemic responses with atezolizumab plus

chemotherapy in ATEZO-BRAIN

Outcome, n (%)

Best intracranial response

Best systemic response

Complete response 4(10) 0

Partial response 12 (30) 19 (47.5)
Stable disease 19 (47.5) 16 (40)
Progressive disease 4(10) 3(7.5)
Not evaluable 1(2.5) 2 (5)
Objective response rate 16 (40) 19 (47.5)

menting the anti-tumor immune re-
sponse and extending long-term patient
benefit. Sitravatinib targets the TAM re-
ceptors TYRO3, AXL, MERTK, as well as
VEGFR2 and KIT that have been shown
to reduce myeloid-derived suppressor
cells and enhance anti-tumor immune
responses, among others [14]. The
open-label, single-arm, phase Il MRTX-
500 trial tested sitravatinib 120 mg once
daily plus nivolumab in patients with
non-squamous, advanced NSCLC who
had benefited from anti-PD-(L)1 ther-
apy (i. e., complete or partial response
or stable disease > 12 weeks). Check-
point inhibitors had been administered
as the most recent line of treatment.

At ESMO 2021, Leal et al. reported
updated efficacy and safety of sitra-
vatinib plus nivolumab in the second-
or third-line settings [15]. This analysis
comprised 68 patients. The ORR, which
constituted the primary endpoint, was
18 %, including complete remissions in
3 %. Seventy-eight percent of patients
obtained disease control, and responses
lasted for a median of 12.8 months. Me-
dian PFS and OS were 5.7 and 14.9
months, respectively. The 24-month OS
rate was 32 %.

Among TRAEs, diarrhea (all grades,
62 %), fatigue (52 %) and nausea (44 %)
were reported most commonly. The
most frequent immune-related TRAEs
included hypothyroidism, diarrhea,
transaminase elevations, TSH increase,
maculopapular rash, and pancreatitis.
No grade 5 events occurred. TRAEs
prompted treatment discontinuation in
22 %.1In 81 %, atleast one dose interrup-
tion of sitravatinib had to be performed
due to AEs. These results support the
ongoing randomized, open-label phase
IIT SAPPHIRE trial assessing second-/
third-line sitravatinib plus nivolumab
versus docetaxel after progression on or

following checkpoint inhibition in pa-
tients with advanced NSCLC.

Tislelizumab as combination
partner of sitravatinib

The anti-PD-1 antibody tislelizumab
has been designed to minimize binding
to FcyR on macrophages in order to ab-
rogate antibody-dependent phagocyto-
sis, which is a mechanism of T cell clear-
ance and anti-PD-1 resistance [16, 17].
Tislelizumab is being investigated in
combination with sitravatinib in several
solid tumor types with the aim of en-
hancing anti-tumor activity beyond that
provided by either agent alone. An
open-label, multicenter, non-ran-
domized phase Ib trial tested sitra-
vatinib 120 mg once daily plus tisleli-
zumab 200 mg Q3W. Zhou et al.
presented the results for Cohorts A, B
and F that contained patients with squa-
mous Oor non-squamous metastatic
NSCLC who had received 1-3 prior lines
of systemic therapy with or without an
anti-PD-(L)1 inhibitor (n = 75) [18]. Any
PD-L1 expression level was permitted.
The findings suggested efficacy of the
combination irrespective of checkpoint
inhibitor pretreatment. The overall ORR
was 16.9 %, with a numerically higher
proportion of anti-PD-(L)1-naive pa-
tients responding compared to the re-
lapsed/refractory cohort (22.2% and
13.6 %, respectively). Likewise, anti-PD-
(L)1-naive patients experienced numer-
ically longer PFS (7.0 months) and OS
(15.3 months) than the pretreated group
(PFS, 5.2 months; OS, 10.1 months). In
the total cohort, median PFS and OS
were 5.5 months and 11.9 months, re-
spectively. Disease control was achieved
in 84.5 %. Tislelizumab plus sitravatinib
demonstrated a manageable safety pro-
file consistent with what had previously
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Figure 2: Significantly prolonged progression-free survival on immune checkpoint inhibition in the

presence of STK711/KRAS co-mutations

been reported. Hypertension was the
most commonly reported grade >3
treatment-emergent AE and TRAE, al-
though no cases of hypertension led to
treatment discontinuation.

Gao et al. presented a separate anal-
ysis of Cohorts A and F that included 47
patients with squamous and non-squa-
mous metastatic NSCLC refractory or
resistant to anti-PD-(L)1 therapy [19].
Disease control resulted in 86.4 % in this
group, with median duration of re-
sponse of 6.9 months. According to the
authors, the promising anti-tumor ac-
tivity observed in this study supports si-
travatinib plus tislelizumab as a poten-
tial treatment option for patients with
metastatic NSCLC that is relapsed or re-
fractory to prior anti-PD-(L)1 therapy.
Further investigation is warranted.

Results according to smoking
status in RATIONALE 304 &
307

In the RATIONALE 304 study, tisleli-
zumab plus chemotherapy gave rise to
significantly improved PFS compared to
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Small-cell lung cancer: on the road to improved efficacy

and tolerability

ATLANTIS

Lurbinectedin, a selective inhibitor of
oncogenic transcription, has been ap-
proved at a dose of 3.2 mg/m? Q3W for
the treatment of patients with small-cell
lung cancer (SCLC) showing disease
progression on or after platinum-based
chemotherapy in the US. The rand-
omized, phase III ATLANTIS trial tested
the combination of lurbinectedin 2 mg/
m? and doxorubicin 40 mg/m? Q3W for
amaximum of 10 cycles followed by lur-
binectedin 3.2 mg/m? Q3W in 307 pa-
tients with relapsed SCLC after one
prior chemotherapy line. Patients in the
control arm (n = 306) received either to-
potecan or cyclophosphamide/doxoru-
bicin/vincristine (CAV) Q3W. Enroll-
ment required a chemotherapy-free
interval (CTFI) after first-line treatment
of > 30 days. Primary prophylaxis with
G-CSF was mandatory in the whole
study population. In both arms, approx-
imately one third of patients each had a
CTFI of <90, 90-179, and > 180 days.
CNS involvement was present in 15.0 %
and 16.0 %, respectively.

ATLANTIS did not meet its primary
endpoint, as the overall survival (OS)
curves for the two regimens were super-

TABLE

Adverse events observed on second-line treatment with lurbinectedin/

doxorubicin vs. topotecan or cyclophosphamide/doxorubicin/vincristine

(CAV)

Lurbinectedin + doxorubicin  Topotecan or CAV
(n=303) (n = 289)
n (%) n (%)

Any treatment-related AE 268 (88.4) 266 (92.0)
Any grade > 3 AE 143 (47.2) 218 (75.4)
Any grade 4 AE 49 (16.2) 158 (54.7)
Any grade > 3 serious AE 38 (12.5) 83(28.7)
Death associated with AEs 1(0.3) 10 (3.5)
Treatment discontinuation associated with AEs 23 (7.6) 45 (15.6)
Delays associated with AEs 79 (26.1) 99 (34.3)
Reductions associated with AEs 66 (21.8) 138 (47.8)

imposable, with median OS of 8.6 and
7.6 months for lurbinectedin/doxoru-
bicin and topotecan or CAV, respec-
tively (HR, 0.967; p=0.7032) [1]. None
of the subgroups according to the strati-
fication factors (i. e., CTFI, ECOG PS,
baseline brain involvement, prior im-
munotherapy) derived significant bene-
fit from lurbinectedin/doxorubicin
compared to topotecan or CAV. Median
progression-free survival was signifi-
cantly improved in the experimental

arm (HR, 0.831; p = 0.0437). Here, pa-
tients with a CTFI of =180 days and
those after prior PD-(L)1 inhibitor treat-
ment were more likely to benefit from
the lurbinectedin combination, whereas
those with a short CTFI interval of <90
days and CNS metastases appeared to
fare better with the comparator regi-
mens. Overall response rates were simi-
lar across the arms (31.6 % vs. 29.7 %),
although responses lasted longer in the
lurbinectedin-treated group (median
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Figure: Overall survival update after 3 years for durvalumab plus EP vs. EP alone in the CASPIAN trial

duration of response, 5.7 vs. 3.8 months;
HR, 0.581; p = 0.0012).

Significantly lower cytopenia
rates

As the safety analysis demonstrated,
higher-grade adverse events (AEs) and
fatalities due to AEs occurred less fre-
quently with lurbinectedin/doxoru-
bicin, which also applied to dose reduc-
tions, dose delays, and treatment
discontinuations (Table). These differ-
ences were mainly based on signifi-
cantly lower rates of grade > 3 cytope-
nias in the experimental arm. Anemia
occurredin 14.5 %vs.31.1 % (p < 0.0001),
neutropenia in 37.0% vs. 69.2%
(p < 0.0001), febrile neutropenia in 4.0 %
vs. 8.3 % (p = 0.0377), and thrombocyto-
penia in 13.9 % vs. 31.1 % (p < 0.0001).
With respect to non-hematological
toxicity, no major differences were ob-
served. Overall, these results support
the clinical benefit of lurbinectedin for
patients with SCLC who are being
treated in the second line. Also, ATLAN-
TIS confirmed CFTI as the most impor-
tant prognostic factor in the second-line
setting. New combinations of lurbinect-
edin with other cytotoxic agents such as
irinotecan as well as immune check-
point inhibitors are being explored.
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CASPIAN trial: 3-year OS

The global, randomized, open-label,
three-arm, phase III CASPIAN trial was
conducted to assess the first-line admin-
istration of the PD-L1 inhibitor dur-
valumab with or without the anti-
CTLA-4 antibody tremelimumab in
addition to platinum-etoposide (EP) in
patients with extensive-stage (ES) SCLC.
In both experimental arms, the combi-
nations were administered Q3W for 4 cy-
cles and were followed by durvalumab
maintenance Q4W until progression.
The control arm received EP alone Q3W
for up to 6 cycles followed by optional
prophylactic cranial irradiation.
Durvalumab plus EP, as compared to
EP, has been shown to significantly im-
prove OS (HR, 0.73; p = 0.0047) [2]. This
benefit was sustained after more than 2
years of median follow-up, while the
combination of durvalumab plus treme-
limumab and EP gave rise to a numeri-
cal OS improvement over EP, although
this did not fulfill the requirements of
statistical significance [3]. At ESMO
2021, Paz-Ares et al. reported a planned
exploratory analysis of OS after a me-
dian follow-up of more than 3 years [4].
Progression-free survival and objective
response data had not been collected
since the previous data cutoff. Similarly,

in terms of safety, only serious AEs in-
cluding death were analyzed. Among
phase III trials of EP with a PD-(L)1 in-
hibitor in the setting of ES-SCLC, this
updated OS analysis shows the longest
median follow-up reported to date.

Tripling of the survivor rate

Durvalumab plus EP demonstrated a
sustained OS benefit over EP. Median
0OS was 12.9 vs. 10.5 months, which
translated into a 29 % mortality reduc-
tion (HR, 0.71; p = 0.0003; Figure). At 36
months, the proportion of survivors was
3 times higher in the experimental arm
than in the control arm (17.6 % vs.
5.8 %). The addition of the checkpoint
inhibitor to chemotherapy induced OS
benefits of similar magnitude in all sub-
groups.

Also, patients who received the dur-
valumab-tremelimumab combination
plus EP experienced a sustained numer-
ical OS advantage compared to EP alone,
with a 19 % mortality reduction. The
36-month OS rates amounted to 15.3 %
vs. 5.8 %. Most patients in the experi-
mental arms remained on durvalumab
treatment at data cutoff. Exposure to
tremelimumab and chemotherapy had
not changed compared to the previous
analysis [3].
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versus CAV or topotecan in relapsed SCLC pa-
tients: phase Ill randomized ATLANTIS trial.
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ment of extensive-stage small-cell lung cancer
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2021; 22(1): 51-65
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+ platinum-etoposide in first-line extensive-stage
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Likewise, the safety profile was con-
sistent with the known profile of this
treatment. Serious AEs occurred in sim-
ilar percentages across the durvalumab
plus EP and EP arms (32.5 % and 36.5 %,
respectively), while this rate was higher

for durvalumab plus tremelimumab
and EP (47.4 %), as previously reported
[3]. Regarding treatment-related AEs
leading to death, the rates were 2.3 %,
4.5 % and 0.8 % for durvalumab plus EP,
durvalumab plus tremelimumab and

EP, and EP alone, respectively. The au-
thors concluded that these data further
establish durvalumab plus EP as stand-
ard of care for the first-line treatment of
patients with ES-SCLC. u

Malignant pleural mesothelioma: immunotherapy-based
approaches across all treatment lines

Long-term results from
CheckMate 743

The randomized phase III CheckMate
743 trial evaluated nivolumab 3 mg/kg
Q2W plus ipilimumab 1 mg/kg Q6W for
up to 2 years compared with cisplatin or
carboplatin plus pemetrexed Q3W for 6
cycles as first-line treatment of patients
with unresectable malignant pleural
mesothelioma (MPM). More than 300
patients were randomized into each
study arm. Overall survival (OS) consti-
tuted the primary endpoint. Indeed, the
dual checkpoint inhibition significantly
prolonged OS [1] and was approved as
first-line treatment of unresectable
MPM in many countries.

Peters et al. reported the 3-year up-
date from CheckMate 743 at ESMO 2021
[2]. In addition to the clinical assess-
ments, the researchers conducted ex-
ploratory biomarker analyses using a
4-gene inflammatory signature score,
tumor mutational burden (TMB), and
the lung immune prognostic index
(LIPI). The 4-gene inflammatory signa-
ture score included the CD8A, STATI,
LAGS3, and CD274 (PD-LI) genes and
was established via RNA sequencing of
tumor samples, while the LIPI score was
based on LDH levels and neutrophil-to-
lymphocyte ratio from peripheral blood.

According to the 3-year update,
nivolumab plus ipilimumab continued
to provide durable benefit compared to
chemotherapy. OS in all randomized
patients was 18.1 vs. 14.1 months, trans-
lating into a 27 % risk reduction (HR,
0.73). At3years, 23 % vs. 15 % of patients
were alive. All subgroups benefited from

Nivolumab + ipilimumab
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Figure 1: CheckMate 743: overall survival in patients who discontinued first-line nivolumab plus
ipilimumab compared to the total randomized population in the experimental arm

immunotherapy compared to chemo-
therapy. Progression-free survival (PFS)
remained unchanged (6.8 vs. 7.2
months; HR, 0.92), although a delayed
benefit became apparent at 24 months
(PFS rates, 18 % vs. 7 %) and 36 months
(14 % vs. 1 %). Median duration of re-
sponse was longer in the experimental
arm (11.6 vs. 6.7 months) despite pa-
tients being off therapy for one year at
the time of the analysis. At 36 months,
28% of responders in the immunother-
apy arm had ongoing responses (vs. 0 %
in the control arm).

No disadvantage after
treatment discontinuation

The exploratory biomarker analysis in-
dicated a correlation of high 4-gene in-
flammatory signature scores with im-

proved survival on immunotherapeutic
treatment. In the experimental arm,
median OS was 21.8 vs. 16.8 months for
high and low scores (HR, 0.57), and 35 %
vs. 15 % of these patients were alive at 36
months. On the other hand, survival did
not differ according to the 4-gene in-
flammatory signature score in the
chemotherapy arm. Neither LIPI scores
nor TMB tertiles showed a correlation
with OS. After 12 additional months of
follow-up, safety was consistent with
the previous report. The overall rate of
treatment-related AEs (TRAEs) had not
changed.

A post-hoc analysis revealed no ad-
verse impact of discontinuation of all
components of nivolumab plus ipili-
mumab in patients who stopped treat-
ment due to TRAEs (Figure 1). After
discontinuation, 34 % had ongoing re-
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sponses for >3 years, and 37 % were
alive at 36 months. In their summary,
the authors pointed out that these data
from CheckMate 743 confirm nivolumab
plus ipilimumab as a standard of care
for unresectable MPM regardless of his-
tology.

Pembrolizumab plus
nintedanib in r/r disease

The phase I PEMBIB trial investigated
the combined strategy of pembroli-
zumab and the triple angiokinase inhib-
itor nintedanib in patients with unre-
sectable MPM relapsing on or refractory
to platinum-based chemotherapy. Pem-
brolizumab 200 mg was administered
Q3W, while nintedanib 150 mg was
taken twice daily with a 7-day mono-
therapy lead-in. Ancillary analyses were
performed based on blood and tumor
samples. Danlos et al. reported results
for 30 patients at ESMO 2021 [3]. Most
patients had received one previous sys-
temic anticancer treatment line (77 %),
while 2 and 2 3 lines had been adminis-
tered in 17 % and 6.7 %, respectively.

The combined treatment gave rise to
a 12-week disease control rate of 68.4 %
(Figure 2). Median PFS was 6.2 months.
AEs proved generally manageable, with
diarrhea, fatigue, and dyspnea occurring
most commonly. Pembrolizumab plus
nintedanib showed similar pharmaco-
dynamic effects according to cytokine
measurements. PD-L1 expression on tu-
mor cells and tumor-infiltrating CD8+ T
lymphocytes at baseline appeared to be
predictive of anti-angiogenic and anti-
PD-1 efficacy as these were more preva-
lent in patients who benefited from
treatment. Furthermore, higher IL-6
concentrations showed an association
with primary resistance to treatment
and correlated with the global somatic
copy-number alteration (SCNA) score.
The authors concluded that SCNAs due
to accumulation of oncogenic mutations
lead to IL-6-mediated immunosuppres-
sion and resistance to anti-angiogenic
and anti-PD1 therapy.
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Figure 2: Responses observed with pembrolizumab plus nintedanib in patients relapsed on or
refractory to previous platinum-based chemotherapy

Neoadjuvant use of
atezolizumab

The S1619 study was designed based on
the assumption that adding an PD-L1
inhibitor to neoadjuvant chemotherapy
followed by maintenance immunother-
apy after surgical resection and adju-
vant radiation might increase survival
outcomes [4]. Chemotherapy-naive pa-
tients with resectable MPM received
atezolizumab 1,200 mg Q3W in addition
to cisplatin 75 mg/m? and pemetrexed
500 mg/m? for 4 cycles. Surgery, i.e., ex-
trapleural pneumonectomy (EPP) or
pleurectomy and decortication surgery
(P/D) was performed in the absence of
progression. This was followed by op-
tional radiotherapy and maintenance
atezolizumab with 1,200 mg Q3W for
one year. The primary endpoint was
safety, tolerability, and feasibility of this
approach in 24 evaluable patients.
Among 28 eligible patients, 21 com-
pleted neoadjuvant therapy. Eighteen
patients with stable disease or partial
response underwent surgery; P/D and

EPP were performed in 17 patients and
one patient, respectively. Fifteen indi-
viduals received maintenance atezoli-
zumab. At the time of the analysis, three
patients remained on this treatment. No
new safety signals arose in the context of
the triple regimen or the atezolizumab
maintenance therapy, and no delayed
treatment-related grade > 3 AEs were re-
ported. Additional efficacy data will be
updated at a future congress. u
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Interview: Oliver Gautschi, MD, Luzerner Kantonsspital, Lucerne, Switzerland

Gradual progress in the management of mesothelioma

and thymoma

Which innovative strategies for the
treatment of patients with unresecta-
ble malignant pleural mesothelioma
you do deem promising?

This is an important field where little
progress has been made in the past. At
ESMO 2021, updated results of the ran-
domized CheckMate-743 trial of
nivolumab plus ipilimumab wversus
chemotherapy were presented by Prof.
Peters [1]. The overall survival benefit
was pronounced in patients with PD-L1-
positive or non-epithelioid mesothelio-
mas, although there was an OS benefit in
the total population. In Switzerland, the
nivolumab/ipilimumab combination is
now approved for the treatment of PD-
L1-positive or non-epithelioid mesothe-
liomas. Chemotherapy still plays a role
for other patients. Ongoing trials will tell
ifwe should treat other patients with im-
munotherapy plus chemotherapy in the
future.

What can presently be said about im-
munotherapeutic approaches in the

ATALANTE-1: anti

OSE-2101 is an anti-cancer vaccine with
modified neoepitopes restricted to HLA-
A2+ targeting the tumor-associated anti-
gens CEA, p53, HER2, MAGE-2 and
MAGE-3 that are frequently expressed in
lung cancer [1]. HLA-A2 is assessed in
the serum and is positive in approximate-
ly half of patients. The randomized,
phase Ill ATALANTE-1 trial tested OSE-
2101 in patients with HLA-A2-positive,
advanced or metastatic NSCLC who had
experienced failure to combined or se-
quential platinum-based chemotherapy
and immunotherapy. Immunotherapy
had been administered in the most re-
cent line and had failed due to primary or
secondary resistance. Six subcutaneous
injections of OSE-2101 were given Q3W
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setting of thymoma and thymic carci-
noma?

We are speaking about orphan diseases.
Most thymic tumors are resectable or re-
spond to chemotherapy. Patients with
non-resectable thymic tumors are usu-
ally treated with several lines of systemic
therapy including chemotherapy, corti-
costeroids, or tyrosine kinase inhibitors.
Dr. Girard presented the results of the

followed by Q8W injections for up to year 1
and then 12-weekly injections until progres-
sion, while treatment in the control arm con-
sisted of single-agent docetaxel or peme-
trexed Q3W until progression. OSE-2101
gave rise to an OS benefit in 103 patients,
with 1-year rates of 46 % vs. 36 % (HR,
0.71) [2]. However, due to the COVID-19
pandemic, the study was stopped in April
2020, and a population of interest was iden-
tified for further analyses. This comprised
118 patients who had secondary resistance
to immunotherapy after sequential chemo-
immunotherapy. At ESMO 2021, Besse et al.
presented the results of the final primary
analysis performed in this group [3].

Indeed, the cancer vaccine gave rise to
statistical OS improvement with a meaning-

NIVOTHYM trial, a European trial as-
sessing nivolumab in pretreated patients
[2]. NIVOTHYM confirmed the activity
of PD-L1 checkpoint inhibition in
thymic tumors, with a response rate of
12 %. However, there is considerable tox-
icity because patients can develop auto-
immune complications. Currently, I rec-
ommend immunotherapy for thymic
tumors only in the setting of a clinical
trial. The NIVOTHYM trial remains open
for enrolment, the second cohort is cur-
rently ongoing to assess the combina-
tion of nivolumab plus ipilimumab. ®
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-cancer vaccination after 10 failure

ful median survival gain of 3.6 months
(11.1 vs. 7.5 months; HR, 0.59; p = 0.017).
Moreover, OSE-2101 treatment resulted
in significantly longer post-progression
survival (7.7 vs. 4.6 months; HR, 0.46;
p = 0.004). The disease control rates at 6
months were similar across the two arms
(25 % vs. 24 %; p = 0.87), which also ap-
plied to median PFS (2.7 vs. 3.2 months;
p = 0.40). OSE-2101 was well tolerated,
with a lower rate of treatment-related
grade 3-5 AEs (11 % vs. 35 %). Adminis-
tration site reactions occurred most
commonly in the experimental arm (all
grades, 39 %). Cytokine release syn-
drome was observed in 8 %, including
one grade 3 event (1 %). The vaccine in-
duced significant improvements in time
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to worsening to ECOG performance sta-
tus =2 (8.6 vs. 3.3 months; HR, 0.45;
p = 0.0005) and quality of life according to

REFERENCES

the EORTC QLQ-C30 questionnaire
(p=0.04). In their conclusion, the authors
noted that OSE-2101 demonstrated a fa-

vorable benefit-risk ratio vs. chemother-
apy in a setting that is characterized by a
lack of therapeutic alternatives.
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DUBLIN-3: microtubule-binding agent plinabulin in later lines

TABLE

Landmark analyses for overall survival with plinabulin

plus docetaxel vs. placebo plus docetaxel

Time of analysis (month)  Plinabulin + docetaxel Placebo + docetaxel p value
12 43.48 40.47 0.4862
18 3111 23.75 0.0645
24 2213 12.51 0.0072
36 11.73 5.27 0.0393
48 10.6 0

Patients with EGFR-wildtype, advanced
NSCLC in the second or third treatment
line represent a large population with lim-
ited treatment options. A novel approach
is the first-in-class selective immu-
nomodulating microtubule-binding agent
(SIMBA) plinabulin that releases the im-
mune defense protein GEF-H1, thus in-
ducing dendritic cell maturation, which is
a key step in the initiation of durable anti-
cancer response [1, 2]. The global, ran-
domized phase [l DUBLIN-3 trial tested
plinabulin 30 mg/m? in addition to doc-
etaxel Q3W (n=278) versus docetaxel
plus placebo (n=281) in patients with
non-squamous or squamous, stage lllb/
IV NSCLC who had progressed during or
after one or two platinum-based regi-
mens. Overall survival constituted the
primary endpoint.

According to the results presented by
Feinstein et al. at ESMO 2021, the DUB-
LIN-3 study met its primary objective [3].
Median OS was 10.5 vs. 9.4 months for
plinabulin plus docetaxel vs. docetaxel
alone (HR, 0.82; p = 0.0399). The combi-

nation gave rise to doubling of the OS rates
at 24 and 36 months (Table). Likewise, the
key secondary endpoints of DUBLIN-3 were
met: median PFS was 3.6 vs. 3.0 months
(HR, 0.76; p=0.0082), with significantly
higher PFS rates at 6 months (30.3 % vs.
17.8 %) and 12 months (17.1 % vs. 4.7 %).
ORR was doubled with the addition of
plinabulin (12.23 % vs. 6.76 %; p = 0.0275).

Durable activity and decreased
grade 4 neutropenia

As the exploratory analysis demonstrated,
the OS advantage was larger in the group
that received >8 cycles (28.2 vs. 19.3
months; HR, 0.453; p = 0.0121) than in those
treated with > 4 cycles (18.3 vs. 13.5 months;
HR, 0.634; p = 0.0022). Moreover, the analy-
sis revealed a favorable long-term OS trend
for the experimental regimen in the cohort
that had been exposed to PD-(L)1-targeted
therapy prior to study inclusion (i.e., 23 % of
the total population), with 48-month OS rates
of 12.5 % vs. 0 %. Pooled data from the
phase IB/Il 101 study and DUBLIN-3 sug-

gested long-term survival benefit with the
combination in Western patients.

Grade 3/4 AEs adjusted for cycle
number per patient per year occurred
less commonly in the experimental arm
than in the control arm (estimated event
rate, 9.88 vs. 11.04; p = 0.0253). Grade
4 neutropenia on day 8 in all cycles was
significantly reduced with the combina-
tion (56.13 % vs. 33.58 %; p <0.0001).
Among non-hematological grade 3/4
AEs, diarrhea was reported more com-
monly for plinabulin plus docetaxel
(8.4 % vs. 0.7 %), as was hypertension
(17.2 % vs. 1.1 %) that transiently oc-
curred after the infusion. According to
the Q-TWIST analysis integrating effica-
cy, safety and quality of life, patients
treated with the combination derived a
> 18 % improvement, which is clinically
meaningful. The authors concluded that
plinabulin plus docetaxel shows a fa-
vorable risk-benefit ratio and has the
potential of a preferred second/third-line
treatment option in the setting of NSCLC
with EGFR wildtype.
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Edward B. Garon, MD
Santa Monica Cancer Care

>
Robin Cornelissen, MD, PhD
E Santa Monica, USA

rasmus University Rotterdam
Rotterdam, Netheslands

Robin Cornelissen discusses new agents Edward B. Garon relates to anticancer vac-
developed for the treatment of NSCLC pa- cines, an area full of promises for lung cancer
tients with EGFR or HER?2 exon 20 insertion patients, their potential caveats compared to
mutations, the role of next-generation se- other novel treatment approaches, depicts
quencing in clinical practice, raré drivers of  the most interesting trial results from the
lung cancer with potential interest in the fu- phase | trial of intratumoral administration of
ture, targeted approaches in the manage- CClL21-gene modified dendritic cells com-
ment of lung cancer as well as prognostic bined with intravenous pembrolizumab for
markers for survival or clinical decision advanced NSCLC and explains how anti-
making before extended pleurectomy and body drug conjugates like datopotamab der-
decortication surgery in malignant pleural uxtecan, a novel TROP2-directed ADC, fit in
mesothelioma. the therapeutic landscape in the future.
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Natasha B. Leighl outlines recent insights ~ Oliver Gautschi highlights the most relevant 01/22 wwmemainoncologyicon
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gained in terms of circulating tumor DNAin findings presented at ESMO 2021 in terms of
patients with advanced NSCLC, the impact  lung cancer, innovative treatment approach-
of liquid biopsy on the time to treatment, ad- es currently tested for use in patients with SPEC' AL onCO'Ogy
vantages of complementary testing, the unresectable malignant pleural mesothelio- ISSUE

clinical utility of plasma ctDNA testing inthe ~ ma&, immunotherapeutic approaches in the
context of treatment monitoring and future setting of thymoma and thymic carcinoma
first-line treatment options for patients with  and summarizes potential strategies for the
advanced NSCLC. management of RET-positive NSCLC.
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