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Preface

Dear Colleagues,

Although the COVID-19 pandemic has
prevented on-site attendance of the
world’s largest cancer conference this
year, the experts’ avid interest in ad-
vances in their respective areas of
specialization remains unchanged.
Approximately 40,000 oncology profes-
sionals participated in the three-day
virtual ASCO scientific meeting that
was held online from Friday, May 29,
through Sunday, May 31. The program
contained almost 5,300 abstracts and
more than 100 on-demand and broad-
cast sessions featuring over 2,300 oral
and poster presentations, opening and
plenary sessions, cancer-specific high-
lights sessions, and clinical cancer
symposia. Until June 4, the content was
viewed more than 2.5 million times. It
can be said that the global oncology
community has risen magnificently to
the occasion.

A range of relevant and potentially
practice-changing findings was pre-
sented in the field of lung cancer. Im-
munotherapy and targeted-therapy
strategies are now being explored ei-
ther before or after surgery for early

stage disease, with multiple challenges
in determining what is and is not a trans-
formative approach. In addition, combi-
nations with radiation therapy continue
to be explored in different clinical set-
tings. Moreover, patient care in the set-
ting of rare oncogenic drivers is an im-
portant focus of lung cancer research.
Significant progress has been made with
regard to various aberrations including
ALK, MET, HER2 and RET alterations, as
well as EGFR exon 20 insertions. All of
these occur only in a few percent of pa-
tients but make for excellent therapeutic
targets. A considerable part of this publi-
cation is dedicated to MET aberrations
and the agents that have been developed
to tackle them with precision. Molecular
insights play an important role here as
MET alterations have many faces. Also,
results for drugs that enable targeting of
EGEFR exon 20 insertions are promising
in this difficult-to-treat subtype of EGFR-
positive lung cancer.

Clinical studies and their updates
presented at the conference continue to
confirm the importance of immune
checkpoint inhibition with the next bar-
riers being the determination of un-
equivocally active combinations of im-
mune agents and the patients/tumor
characteristics in whom they may be
most effective. Of course, the COVID-19

© author’s own

pandemic itself was addressed in the
context of thoracic cancer care this
year. Findings obtained from the TERA-
VOLT study contribute to the identifi-
cation of lung cancer patients at risk for
fatal COVID-19 infections, while data
collection is ongoing and additional
analyses will expand our knowledge in
this area. Overall, data in this publica-
tion are presented together with the
conclusions of the authors. We wel-
come you to question the data and
these conclusions yourself.

D. Ross Camidge, MD, PhD

Director of Thoracic Oncology,
Unipversity of Colorado,

Aurora, Colorado, USA

National Medical Director of the
Academic Thoracic Oncology Medical
Investigators Consortium (ATOMIC)

NSCLC with MET alterations: molecular insights and
innovative treatments

Oncogenic alterations of the exon 14 of
the mesenchymal-epithelial transition
(MET) gene occurin 3 % to 4 % of patients
with adenocarcinoma of the lung and in
2% of those with squamous-cell lung
cancer [1, 2]. MET exon 14 (METex14)
mutations tend to coexist with MET am-
plifications. Multiple agents are in devel-
opment for the treatment of lung cancer
patients with these alterations. The highly
selective, oral MET tyrosine kinase in-
hibitors (TKIs) capmatinib and tepotinib
have already gained regulatory approval.

Capmatinib is being investigated in
patients with stage IIIB/IV non-small-

cell lung cancer (NSCLC) and METex14
skipping mutations or MET amplifica-
tions in the ongoing, international,
open-label, phase II GEOMETRY
mono-1 study. This trial has revealed
rapid, deep, and durable responses with
capmatinib when administered under
fasting conditions in patients harboring
METex14 skipping mutations [3]. Based
on this, capmatinib has received accel-
erated approval by the US Food and
Drug Administration for the treatment
of patients with METex14-mutant meta-
static NSCLC in May 2020.

GEOMETRY mono-1: high-level
MET-amplified NSCLC

High-level MET amplification (i.e., gene
copy number > 10) has emerged as a po-
tential predictive biomarker for MET-di-
rected therapies. At the ASCO 2020 Con-
gress, Wolf et al. reported the results for
capmatinib 400 mg BID (twice daily) in
patients included in GEOMETRY
mono-1 who had high-level MET-am-
plified NSCLC without METex14 muta-
tions [4]. These were either pretreated
with one or two lines of systemic ther-
apy (Cohort 1a; n=69), or treatment-
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naive (Cohort 5a; n = 15). Compared to
patients with METex14 mutations, who
are predominantly female and never
smokers, this population with high-
level MET amplifications tended to be

TABLE 1
Responses in the GEOMETRY mono-1 study in patients with high-level

MET-amplified NSCLC according to blinded independent review

Cohort 1a (second/third line) Cohort 5a (first line)

Best overall response, n (%)

n=69 n=15
male and to have a history of smoking. T— - S q
Overall response rate (ORR) was de- OB ETEs (U5 )
fined as the primary endpoint. Accord- Partial response (PR) 19 (27.5) 6 (40.0)
ing to blinded independent review, Stable disease (SD) 28 (40.6) 4(26.7)
ORRs were 29.0 % and 40.0 % for Co-
horts 1a and 5a, respectively (Table 1). _Non-CR/non-PD (14 0
One patient in Cohort 1a achieved com- Progressive disease (PD) 12 (17.4) 4(26.7)
plete response. Disease control was ob-

Not evaluabl 8(11.6 1(6.7

tained in 71.0% and 66.7 %, respec- 0" evaluable (11.6) 6.7
tively_ The treatment line appeared to Overall response rate, % (95 % Cl) 29.0 (18.7-41.2) 40.0 (16.3-67.7)

determine ORR but not the other out-
comes, which were fairly similar across
cohorts. Responses lasted for a median
of approximately 8 months for both pre-
treated and treatment-naive patients.
Progression-free survival (PFS) was 4.07
and 4.17 months, respectively, and
overall survival (OS) was 10.61 and 9.56
months, respectively. Capmatinib
showed a favorable safety profile that
matched previous reports. The majority
of treatment-related adverse events
(AEs) were grades 1 and 2.

The authors concluded that the anal-
ysis demonstrated evidence of activity of
capmatinib in patients with high-level
MET-amplified advanced NSCLC, al-
though response rates were moderate
compared to those achieved in the first
and second/third treatment lines in the
METex14-mutated cohorts of GEOME-
TRY mono-1 (67.9 % and 40.6 %, respec-
tively) [6]. It can be assumed that a
subgroup within the high-level MET-
amplified population derives distinct
benefit from MET-directed therapy. This
group should be characterized more
precisely in the future.

Capmatinib use without fasting
restrictions

Efficacy and safety results from Cohort 6
of the GEOMETRY mono-1 study were
presented by Groen et al. [5]. This ex-
pansion group received capmatinib
400 mg BID in the second-line setting
and was the first cohort not to include
fasting restrictions. It included patients
with high-level MET amplification and
no METex14 mutations (group 1; n = 3)
and METex14 mutations with any MET
gene copy number (group 2; n = 31).
Only patients in group 2 responded,
with an ORR of 48.4 % based on partial

Disease control rate, % (95 % Cl)

71.0 (58.8-81.3)

66.7 (38.4-88.2)

responses according to blinded inde-
pendent review, although all of the pa-
tients included in group 1 achieved dis-
ease stabilization. Duration of response
in group 2 was 6.93 months. Median PFS
was 8.11 months in group 2 and not
evaluable in group 1 due to the limited
number of patients. Overall, the safety
profile proved manageable and was
consistent with the safety profile ob-
served under fasting conditions. Nota-
bly, there was a numerical trend to-
wards fewer gastrointestinal AEs of any
grade when capmatinib was taken with-
out fasting restrictions compared to the
administration during a fasted state.

In their summary, the authors con-
cluded that capmatinib demonstrated
efficacy as a second-line agent. Taken
together with previously reported re-
sults, the activity of capmatinib was
confirmed irrespective of the line of
treatment, with higher ORR in patients
treated in earlier lines.

MET-directed antibody mixture

Symo015 is a synergistic mixture of two
recombinant humanized monoclonal
antibodies against non-overlapping
epitopes of MET. This antibody ap-
proach was developed to improve MET
selectivity avoiding off-target toxicity
and to circumvent intracellular ac-
quired resistance mechanisms to MET
TKIs, such as kinase domain mutations.
In the phase Ila setting, Sym015 was
tested in a total of 45 patients at a load-
ing dose of 18 mg/kg on day 1 of cycle 1
followed by a maintenance dose of
12 mg/kg two-weekly [6]. Twenty of
these patients had NSCLC with MET

amplifications or METex14 deletions. In
this cohort, treatment with prior MET-
and/or EGFR-targeting agents was per-
mitted, with 10 patients each being
MET-TKI-naive and MET-TKI-pre-
treated. Each of these groups contained
both patients with MET amplifications
and METex14 deletions.

Responses in lung cancer patients
occurred in treatment-naive individuals
only (n =5; 25 %), with a median dura-
tion of 13.8 months. None of the pre-
treated patients developed complete or
partial responses, although the data
suggest minor responses and prolonged
stabilization of disease in some cases.
The disease control rate (DCR) was
100 % for MET-TKI-naive patients and
60 % for the MET-TKI-pretreated ones.
Median OS had not been reached yet in
the overall NSCLC cohort, and PFS was
7.4vs. 5.4 months. The response rate ob-
tained in the MET-TKI-naive popula-
tion was similar to that observed with
MET TKI treatment in METex14-mutant
and MET-amplified NSCLC.

Symo015 showed a favorable safety
profile, with peripheral edema, aspar-
tate aminotransferase increases, nau-
sea, asthenia and decreased appetite
constituting the most common treat-
ment-related AEs. Six patients in the
overall population of 45 individuals ex-
perienced grade >3 AEs, but only one
lung cancer patient required a dose re-
duction. No patient discontinued treat-
ment due to AEs. Moreover, the analysis
suggested that liquid biopsy is a viable
option for the selection of patients with
METex14 deletions, as there was a 100 %
concordance between local tumor and
blood circulating tumor DNA (ctDNA)
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Figure 1: Higher PD-L1 expression in METex14-altered lung tumors compared to those with

METex14 wildtype

for this aberration in nine evaluable pa-
tients. On the other hand, the concord-
ance for the detection of MET amplifica-
tion was low at 29 %, which might be
due to factors such as low tumor shed-
ding or tumor evolution. Evaluation of
SymO015 in combination with MET TKI
treatment to delay or treat resistance is
planned.

Subtypes of METex14
alterations

Exon 14 skipping is caused by a range of
genomic alterations in exon 14 and its
flanking introns. Awad et al. analyzed
samples from NSCLC patients to char-
acterize potential differences across
various METex14 alteration subtypes
and to assess co-occurring alterations
as well as immunotherapy biomarkers
that might impact treatment efficacy
and inform combination strategies [7].
NGS-based hybrid-capture genomic
profiling of tumor DNA from 60,495
NSCLC patients revealed METex14 al-
terations in 2.3 % (n = 1,387) at multiple
functional site subsets resulting in exon
14 skipping, deletion, or mutation at
Y1003. METex14-altered lung tumors
showed significantly lower tumor muta-
tional burden (TMB) than those with
METex14 wildtype (p <0.001). More-
over, they were enriched for high
(=50 %) PD-L1 expression compared
with wildtype samples (48 % vs. 29 %;
Figure 1). PD-L1 positivity was rela-
tively similar across METex14 alteration
functional site subsets. None of the
cases demonstrated an association be-
tween TMB and PD-L1 expression. Ad-
ditional data are required to determine
the predictive role of these biomarkers
for immunotherapy response.

Also, the frequency of co-alterations
such as MDM2, CDK4 and MET amplifi-
cation was largely consistent across
splicing functional sites. Concurrent
drivers including KRAS and EGFR mu-
tations were rare at 3.2 % and 0.65 %, re-
spectively. No concurrent BRAFV600E
mutations or ALK/ROS1/NTRK fusions
emerged.

According to the analysis of 36 paired
cases, potential acquired resistance
mechanisms appeared to be essentially
independent of the primary METex14
alteration subtype. Resistance altera-
tions included recurrent secondary
MET mutations (25 % of pairs), MET
amplification (8 % of pairs), and indi-
vidual cases with EGFR/ErbB2 activa-
tion, KRAS amplification, and PI3K mu-
tation.

DNA- vs. RNA-based assays

Assuming that DNA-based assays alone
might be suboptimal for the detection of
METex14 mutations, Jurkiewicz et al.
examined profiling data of lung adeno-
carcinomas determined by NGS to com-
pare the performance of DNA- and
RNA-based assays for the detection of
METex14 variants [8]. The tumors of 644
patients were profiled by a custom tar-
geted DNA-based panel that targets
MET exons 2, 14, 16, 18, and 19. Cases
without DNA-based driver mutations
were reflexed to an NGS-based RNA fu-
sion panel.

Over a 21-month period, DNA profil-
ing detected METex14 skipping events
in 2.5 % of patients. However, RNA anal-
ysis of driver-negative cases identified
nine additional METex14 mutations,
which made for a total of 3.9 % events.
Thus, 36 % of METex14 mutations were

missed by the DNA panel. The variants
identified only by the RNA panel tended
to be present at the intron 13 splice ac-
ceptor site or other sites relevant to
splicing. These were not covered by the
DNA panel, while the intron 14 splice
donor site was. The authors noted that
mutations can occur in the splice accep-
tor site, branching site A and polypy-
rimidine tracks. Custom DNA panels
that cover these areas could increase as-
say sensitivity but require deeper in-
tronic coverage, which poses a technical
challenge.

Overall, DNA-based NGS panels can
potentially miss METex14 skipping
events in lung adenocarcinomas when
the panel primers do not target both the
37 splice site of intron 13 and the 5°
splice site of intron 14. A reflex workflow
testing for RNA fusions in cases without
DNA-detected driver mutations can po-
tentially capture such events. With re-
spect to future research, histological,
clinical and molecular characterization
of the variants detected only by RNA as-
says warrants further exploration.

The VISION trial: tepotinib

The phase II VISION trial assessed the
efficacy and tolerability of the MET TKI
tepotinib at a daily dose of 500 mg in pa-
tients with locally advanced or meta-
static NSCLC harboring METex14 skip-
ping mutations after < 2 lines of therapy.
Based on these results, tepotinib and its
companion diagnostic were approved
in Japan in March 2020. MET alterations
had been detected through liquid bi-
opsy or tissue biopsy before trial inclu-
sion. Patients with asymptomatic brain
metastases were allowed to enroll. Le et
al. reported the primary efficacy, safety,
and biomarker results of the VISION
trial [9].

ORR according to independent re-
view, which was defined as the primary
endpoint, was 48.5 % in the liquid-bi-
opsy-positive group, 50.0 % in the tis-
sue-biopsy-positive group, and 46.5 %
in the combined group that was liquid-
and/or tissue-biopsy-positive (Ta-
ble 2). Tumor shrinkage occurred in
89 % of all patients. In the combined
group, median PFS and OS were 8.5 and
17.1 months, respectively. Outcomes in
patients with baseline brain metastases
(n=11), all of which were non-target le-
sions, were comparable to those in the
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TABLE 2
VISION trial: response rates and duration of response according to independent review in the primary efficacy

population

Liquid-biopsy group (n = 66)
48.5 (36.0-61.1)

9.9 (7.2-not estimable)

65.2 (52.4-76.5)

Tissue-biopsy group (n = 60)
50.0 (36.8-63.2)

15.7 (9.7-not estimable)

68.3 (55.0-79.7)

Combined (n = 99)
46.5 (36.4-56.8)

11.1 (7.2-not estimable)
65.7 (55.4-74.9)

Objective response rate, % (95 % Cl)

Duration of response, median months (95 % Cl)

Disease control rate, % (95 % Cl)

overall population, with an ORR of
54.5 % and median PFS of 10.9 months.

Sixty-seven percent of patients
achieved molecular ctDNA responses,
i.e., reductions in METex14 mutant al-
lele frequency. Among these, high re-
sponse rates were observed, with 71 %
and 88 % experiencing radiographic re-
sponse and disease control, respec-
tively. Tepotinib had a manageable tol-
erability profile. Peripheral edema,
nausea and diarrhea were the most
common AEs. Grade > 3 treatment-re-
lated AEs occurred in 27.6 % of patients.
Dose reductions became necessary in
32.9%, and permanent discontinua-
tionsin 11.2 %.

The authors concluded that tepotinib
is a promising targeted therapy with du-
rable clinical activity in NSCLC patients
with METex14 skipping mutations iden-
tified by liquid or tissue biopsy.

Quality-of-life data from
VISION

Findings on health-related quality of life
in the VISION trial were reported sepa-
rately at the ASCO Congress [10]. This
outcome was assessed using the EORTC
QLQ-LC13, EORTC QLQ-C30 and
EQ-5D-5L questionnaires, as well as the
Visual Analog Scale (VAS). At study en-
try, almost all patients had metastatic
disease; they were older than patients
with other actionable molecular altera-
tions (median age, 74.0 years), and the
majority had an ECOG performance
status of 1. Baseline scores showed
moderate-to-high functioning and
quality of life, and a moderate lung can-
cer symptom burden.

For the QLQ-LC13 symptoms, mean
changes from baseline indicated a
meaningful improvement in cough and
numerical improvement in dyspnea
and chest pain. Mean changes in the
QLQ-C30 global health and functional
scale scores and EQ-5D-5L VAS scores
demonstrated stability in quality of life

over time. These findings, together with
the efficacy and safety results from the
VISION study, support tepotinib as a
promising treatment option in NSCLC
patients with METex14 skipping muta-
tions.

Robust activity of savolitinib

A Chinese multicenter, single-arm phase
II study evaluated the highly selective,
oral MET TKI savolitinib in patients with
unresectable or metastatic METex14-
skipping-positive pulmonary sarcoma-
toid carcinoma (PSC; n = 25) and other
types of NSCLC (n =45) [11]. Patients
were unfit for chemotherapy or had not
responded to it. PSC is a rare type of
NSCLC with particularly aggressive clin-
ical behavior and poor prognosis that is
often resistant to chemotherapy. Savoli-
tinib was prescribed in a weight-ad-
justed manner, with daily doses of
600 mg and 400 mg for patients weigh-
ing > 50 kg and < 50 kg, respectively.
Savolitinib showed robust and dura-
ble activity with an ORR 0f 49.2 % in the
efficacy-evaluable set. Responses lasted
for a median of 9.6 months. Median PFS
was 6.9 months; patients with PSC

EGFR mutation

No actionable
mutation 41.2 %

showed shorter PFS than those with
other NSCLC types (5.5 months and 9.7
months, respectively). Also, PFS was
longer in the previously treated group
(13.8 months) than in the treatment-na-
ive cohort (5.6 months), although this
reflects the fact that nearly half of pa-
tients in the treatment-naive cohort had
PSC. Median OS was 14.0 months.

Treatment-related serious AEs in-
cluding hepatic dysfunction, drug hy-
persensitivity and pyrexia occurred in
25.7 % of patients. One patient died of
tumor lysis syndrome. Treatment dis-
continuation due to AEs became neces-
sary in 14.3 %. Overall, savolitinib
demonstrated promising anti-tumor ac-
tivity and acceptable tolerability.

Characteristics of early-stage
METex14-mutant lung cancer

Clinical and genomic features of
METex14-mutant NSCLC have been
characterized in the metastatic setting,
while less is known about this molecu-
lar subtype in early-stage disease.
Therefore, Recondo et al. retrospectively
assessed various features of METex14-
mutant lung cancer in a cohort of 613

METex14 mutation 2.9 %
/ HER?2 exon 20 insertion 1.4 %

/ BRAFVS%°E mutation 1.2 %
// RET fusion 0.9 %

» — ROST fusion 0.5 %
ALK fusion 0.2 %

Figure 2: Distribution of molecular subtypes in resected stage I-lll non-squamous NSCLC
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patients with resected stage I-III NSCLC
and compared them to stage IV lung
cancer [12]. The prevalence of METex14
mutations was 2.8 % in this group; non-
squamous tumors showed a higher fre-
quency (2.9 %; Figure 2) than those
with squamous histology (1.4 %).
Regarding genomic co-alterations,
MET amplifications, TP53 mutations
and CDKN2A/B loss were significantly
less prevalent in stages I-III than in stage
IV NSCLC. The difference for MDM2
and CDK4/6 amplification was not sig-
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Immune checkpoint inhibition: comprehensive benefits, but

not devoid of risks

Three-year findings in
CheckMate 227

First-line nivolumab plus ipilimumab
(NI) was shown to significantly prolong
OS compared to chemotherapy in pa-
tients with advanced NSCLC irrespec-
tive of tumor PD-L1 expression in the
randomized, phase III CheckMate 227
study [1]. At the ASCO Congress, Rama-
lingam et al. presented the updated
3-year efficacy and safety results from
Part 1 of the trial [2]. Part 1 consisted of
Part 1a that compared NI (n = 396) with
chemotherapy (n = 397) and nivolumab
monotherapy (n = 396), as well as Part
1b which assessed NI (n=187) vs.
chemotherapy (n = 186) and nivolumab
plus chemotherapy (n=177). Patients
in Part la showed PD-L1 expression

> 1%, while those in Part 1b tested PD-
L1l-negative (< 1 %).

At three years, first-line NI continued
to provide long-term benefits compared
to chemotherapy regardless of PD-L1
expression. In Part 1a, 3-year OS rates
were 33 % vs. 22 % with the combination
and chemotherapy, respectively (HR,
0.79). For Part 1b, these were 34 % vs.
15 % (HR, 0.64). More than one third of
all responders remained in response af-
ter three years with NI (38 % and 34 %
for PD-L1 expressors > 1% and <1 %,
respectively), while the respective rates
in the chemotherapy group ranged be-
low 5 %. Also, the combination showed
lasting superiority over both nivolumab
monotherapy and nivolumab plus
chemotherapy independent of PD-L1
expression.

An exploratory landmark analysis as-
sessed the impact of response at six
months on long-term OS. This showed
that among patients with PD-L1 >1 %,
70 % of those achieving complete or
partial responses at six months with NI
were alive at three years; in the chemo-
therapy arm, this applied only to 39 %.
Similar results were observed for the
group with PD-L1 <1 % (82 % vs. 25 %).
The extended safety follow-up over at
least 36.3 months did not reveal any
new signals for the combination. Treat-
ment-related select AEs of NI affecting
the skin, gastrointestinal tract, endo-
crine system and other areas decreased
over time. The authors concluded that
NI is a novel chemotherapy-sparing
first-line treatment option for patients
with advanced NSCLC. In May 2020, the
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Figure 1: CheckMate 9LA: sustained overall survival benefit of nivolumab plus ipilimumab and chemotherapy versus chemotherapy

regimen has received approval in the
USA in this indication, while the Euro-
pean application was withdrawn four
months earlier.

Two cycles of chemotherapy
plus checkpoint blockade:
CheckMate 9LA

The phase III, randomized CheckMate
9LA trial was conducted based on the
assumption thatadding alimited course
of chemotherapy to first-line NI might
provide rapid disease control while
building on the durable OS benefit ob-
served with NI in CheckMate 227.
Among 719 patients with stage-IV or re-
current NSCLC, 361 received NI com-
bined with two cycles of chemotherapy.
In the control arm (n = 358), four cycles
of chemotherapy were administered,
followed by optional pemetrexed main-
tenance in patients with non-squamous
tumors. OS was defined as the primary
endpoint.

After a minimum follow-up of 8.1
months, CheckMate 9LA met its pri-
mary endpoint at the time of the pre-
planned interim OS analysis, with a sta-
tistically significant benefit for the
immunotherapy-based regimen com-
pared to chemotherapy only (14.1 vs.
10.7 months; HR, 0.69; p = 0.0006) [3].
The OS advantage increased over time;
according to updated results obtained
after a follow-up of 12.7 months, me-
dian OS was 15.6 vs. 10.9 months (HR,
0.66; Figure 1). Patients fared better re-
garding survival with the immunother-
apy-based approach regardless of his-
tology (squamous vs. non-squamous)

and PD-L1 expression (<1%, >1%,
1-49 %, > 50 %). At 12 months, PFS rates
were 33 % vs. 18 % (HR, 0.68), and 49 %
vs. 24 % patients responded to treat-
ment.

The combination did not induce any
new AEs; any-grade treatment-related
AEs mainly included nausea, anemia,
asthenia, and diarrhea. Immune-
related AEs were mostly grades 1 and 2.
Overall, the CheckMate 9LA study
demonstrated that NI plus a limited
course of chemotherapy should be con-
sidered as a new first-line treatment op-
tion for patients with advanced NSCLC.
Indeed, approval in the USA has been
granted by the Food and Drug Adminis-
tration in May 2020.

Durvalumab/tremelimumab =
chemotherapy

Another trial to assess the combined
first-line approach of dual checkpoint
inhibition and chemotherapy in stage IV
NSCLCis the international, randomized
phase II CCTG BR.34 study [4]. Patients
were allocated to either durvalumab
plus tremelimumab followed by dur-
valumab maintenance (n =150) or the
same regimen plus platinum doublet
chemotherapy followed by durvalumab
alone or combined with pemetrexed,
depending on histology (n=151). Al-
though the addition of chemotherapy
did not prolong OS (HR, 0.88), the com-
bined strategy led to significant benefits
compared to the immunotherapy-only
approach with respect to PFS (7.7 vs. 3.2
months; HR, 0.67; p =0.0035) and ORR
(p=0.033).

The effect of the addition of chemo-
therapy appeared to be greater in
patients with blood tumor mutational
burden (bTMB) < 20 mutations/Mb;
however, the interaction test was nega-
tive. According to the investigators, this
finding warrants further evaluation in
randomized studies. Irrespective of the
type of treatment, patients with bTMB
> 20 mut/Mb had longer OS and PFS
than those with bTMB < 20 mut/Mb,
which suggested a prognostic (rather
than a predictive) effect. PD-L1 levels
were not associated with differential
benefit from the addition of chemother-
apy. More patients experienced serious
AEs in the experimental arm, although
the incidence of immune-related AEs
was similar between the two groups.
Analyses of quality oflife, plasma genom-
ics and cost in this trial are ongoing.

Final analysis of KEYNOTE-189

In the randomized, double-blind, phase
III KEYNOTE-189 trial, pembrolizumab
plus platinum-based chemotherapy
first demonstrated significantly im-
proved OS and PFS over placebo plus
chemotherapy in untreated patients
with metastatic non-squamous NSCLC
regardless of PD-L1 expression [5, 6]. At
ASCO 2020, Rodriguez-Abreu et al. pre-
sented the protocol-specified final anal-
ysis of KEYNOTE-189 after a median of
31.0 months from randomization to
data cut-off [7].

With long-term follow-up, pembroli-
zumab plus pemetrexed/platinum con-
tinued to improve the efficacy outcomes
over chemotherapy alone. Median OS
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was approximately twice as long in the
experimental arm as in the control arm
(22.0 vs. 10.6 months; HR, 0.56). This
also applied to PFS (9.0 vs. 4.9 months;
HR, 0.49) and PFS2, i.e. PFS after the
next line of therapy (17.0 vs. 9.0 months;
HR; 0.50). Objective responses resulted
in 48.3 % vs. 19.9 %. PD-L1 expression
did not affect any of these outcomes.
ORR was high at 85.7 % in the group of
patients in the experimental arm who
completed 35 cycles of pembrolizumab
(n = 56); this included four complete re-
sponders. Median OS had not been
reached in this cohort yet.

The authors concluded that pem-
brolizumab plus pemetrexed/platinum
is a standard-of-care therapy for pa-
tients with newly diagnosed metastatic
non-squamous NSCLC.

Anti-TIGIT antibody
tiragolumab

The co-inhibitory receptor TIGIT is ex-
pressed on multiple immune cells and
inhibits T cells as well as NK cells by bind-
ing to its ligand on tumor and antigen-
presenting cells [8-10]. It was hypothe-
sized that anti-TIGIT antibodies
preventing this binding reaction might
restore the anti-tumor response and
complement the activity of anti-PD-(L)1
antibodies. Indeed, the anti-TIGIT mono-
clonal antibody tiragolumab showed ac-
tivity in combination with atezolizumab
in the phase I GO30103 trial
(NCT02794571). Based on these observa-
tions, the randomized, double-blind,
phase II CITYSCAPE study assessed ti-
ragolumab plus atezolizumab (n=67)
compared to placebo plus atezolizumab
(n=68) in the first-line treatment of pa-
tients with stage IV, PD-L1-expressing
NSCLC [11].

ORR and PFS were defined as the
co-primary endpoints. After a median
follow-up of 10.9 months, tiragolumab
plus atezolizumab, as compared to pla-
cebo and atezolizumab, induced clini-
cally meaningful improvements in ORR
(37% vs. 21 %) and PFS (5.55 vs. 3.88
months; HR, 0.58) in the ITT population.
Of note, both ORR and PFS benefits were
observed in patients with PD-L1 tumor
proportion scores (TPS) > 50 %, but notin
those with TPS 1-49 % (Table). Duration
of response and OS are not yet mature.

Tiragolumab plus atezolizumab was
well tolerated, with a safety profile simi-

TABLE
ORR and PFS outcomes with first-line tiragolumab plus atezolizumab

compared to atezolizumab alone

Tiragolumab + atezolizumab

Placebo + atezolizumab

Overall response rate (%)

ITT population 37 21
PD-L1TPS = 50 % 66 24
PD-L1 TPS 1-49 % 16 18

Progression-free survival (months)

ITT population 555 3.88
PD-L1 TPS > 50 % Not reached 411
PD-L1 TPS 1-49 % 4.04 3.58

lar to that of the comparator regimen.
Although immune-mediated toxicity
occurred more frequently in the experi-
mental arm, these AEs were primarily
grades 1 or 2 and were manageable.
SKYSCRAPER-01, an ongoing phase III
study, is aiming to confirm the observed
activity and safety of tiragolumab plus
atezolizumab in untreated patients with
PD-L1-expressing (TPS = 50 %) NSCLC.

Pneumonitis as an
underreported AE

Although immunotherapy is of increas-
ing importance in the treatment of pa-
tients with advanced NSCLC, poten-
tially life-threatening AEs such as
checkpoint inhibitor pneumonitis (CIP)
need to be dealt with and might deserve
more consideration. Spieler et al. hy-
pothesized that CIP might be under-
reported in patients with advanced
NSCLC receiving nivolumab monother-
apy and that radiomics features can
identify CIP which has been clinically

misclassified [12]. Within an Institu-
tional Review Board-approved data-
base, 9 of 159 nivolumab-treated NSCLC
patients (5 %) had been diagnosed with
any-grade CIP. Forty additional patients
without a CIP diagnosis were randomly
selected from the same population by
the investigators. In all 49 cases, unin-
volved lung in the last pre-immunother-
apy CT imaging study was segmented,
delineated, and analyzed for radiomics
features associated with CIP. A logistic
regression model incorporating ra-
diomics assigned a CIP probability
score to each patient.

Six radiomics features were shown to
correlate with CIP. The radiomics-based
probability model assigned seven out of
40 patients (17.5 %) without a clinical
diagnosis of CIP a > 50 % probability of
CIP. The chart review revealed that six of
these seven patients exhibited symp-
toms or radiographic features highly
suggestive of CIP. Therefore, it appears
that the incidence of CIP is under-
reported and radiomics features can

48.7 %
(n=134)
26.5 %
(n=73)
18.1 %
(n =50)
3.6 %
(n=10) 1.5 % 1.5%
- (n=4) (n=4)
No Grade 1 Grade 2 Grade 3 Grade 4 Grade 5
pneumonitis

Figure 2: Incidence and severity of pneumonitis in patients with stage Ill NSCLC treated with

chemoradiation and durvalumab consolidation
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help to identify cases that have been
clinically misclassified. Future direc-
tions for research include expansion of
this study across the full database, cor-
relation of radiomics features with
blood biomarkers, and the inclusion of
tumor burden and radiotherapy as ad-
ditional covariates in the analysis.

Durvalumab rechallenge after
pneumonitis

Saito et al. investigated the timing, clin-
ical course, severity, management, and
clinical outcomes of pneumonitis/radi-
ation pneumonitis among patients with
locally advanced NSCLC who received
chemoradiotherapy after the approval
of durvalumab in the real-world setting
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[13]. This retrospective study conducted
at 17 Japanese centers involved consec-
utive patients who started concurrent
chemoradiotherapy between May 2018
and May 2019. The analysis population
comprised 275 individuals. Dur-
valumab consolidation was performed
in 74.2 % of cases.

More than 80 % of patients developed
pneumonitis that was mostly grades 1
(48.7%) and 2 (26.5%), although in
1.5 %, pneumonitis was fatal (Figure 2).
Thirty-three percent of patients experi-
enced pneumonitis with any symptoms
(= grade 2); here, the lung volume re-
ceiving doses of > 20 Gy (V) was identi-
fied as an independent risk factor. In 6 %,
grade >3 pneumonitis occurred. Thir-
teen patients (5 %) required home oxy-

gen therapy after pneumonitis. Median
onset of pneumonitis was 14 weeks after
the initiation of chemoradiotherapy and
approximately four to seven weeks after
the initiation of durvalumab treatment.
Among patients who developed
pneumonitis during durvalumab con-
solidation, steroid therapy was adminis-
tered in 25 %. In this group, a dur-
valumab rechallenge was performed in
41 %, with the majority of patients expe-
riencing no relapse of pneumonitis. Half
of those who did relapse did not require
treatment interruption and had no fatal
relapse or chronic respiratory failure.
The authors noted that with careful con-
sideration, durvalumab rechallenge
might be an option after corticosteroid
therapy for pneumonitis. u
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EGFR-mutated disease: early combinations and new
approaches in exon 20 insertion-positive lung cancer

Upfront radiation plus TKIl in
the oligometastatic setting

Oligometastatic disease is generally de-
fined by one to five metastatic lesions.
As progression occurs most frequently
in sites of the original disease, it is sur-
mised that aggressive local treatment
might prevent further dissemination.
Based on this rationale, the open-label,
randomized, phase III SINDAS trial

conducted in China explored the use of
concurrent stereotactic body radiother-
apy (SBRT) and EGFR TKI therapy in
patients with oligometastatic, EGFR-
mutant NSCLC [1]. Patients had no
more than two metastatic lesions in any
one organ and a maximum of five me-
tastases in total. In the experimental
arm (n = 68), SBRT was administered at
doses of 25 to 40 Gy in five fractions,
while patients in the control arm

(n = 65) received TKI treatment (i.e., ge-
fitinib, erlotinib, icotinib) only.

PFS was defined as the primary end-
point. Here, the combined regimen gave
rise to a significant benefit with a 38 %
reduction in the risk of progression or
death (HR, 0.618; p <0.001; Figure 1).
Also, the addition of radiotherapy pro-
longed OS in a significant manner (HR,
0.682; p < 0.001). At the same time, the
incidence of grade-3 AEs including
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Figure 1: Progression-free survival with radiotherapy plus EGFR TKI treatment vs. TKI therapy alone

in oligometastatic, EGFR-mutant lung cancer

rash, severe liver injury, pneumonitis,
esophagitis, and pathological rib frac-
tures did not differ significantly across
the treatment arms. Overall, these find-
ings confirmed previous hypotheses as-
suming a benefit of consolidative SBRT
for limited metastatic NSCLC. The au-
thors concluded that aggressive upfront
local therapy should be investigated fur-
ther in large phase III trials as a stand-
ard option in this clinical scenario.

First-line dual TKI therapy:
osimertinib plus gefitinib

As is known, the first-generation EGFR
TKI gefitinib and the third-generation
EGFR TKI osimertinib give rise to differ-
ent predominant second-site EGFR re-
sistance mutations (i.e., T790M and
C797S with gefitinib and osimertinib, re-
spectively). Each agent retains activity
against the main resistance mechanism
observed with the other one. Based on
the assumption that treatment response
might be prolonged with a combined
strategy, a phase I/II study is currently
evaluating the first-line regimen of gefi-
tinib plus osimertinib in patients with
EGFR-mutant (i.e., EGFR L858R muta-
tion or exon 19 deletion), stage IVNSCLC.

Twenty-seven patients were included
in the analysis presented at the ASCO
Congress [2]. Most of these were Cauca-
sian (81 %), and more than half had
never smoked. Treated or asymptomatic
untreated CNS disease was permitted;
33 % and 26 % of patients had treated
and untreated brain lesions, respec-
tively, while in 41 %, CNS metastases
were absent. Primary endpoints in-

cluded the maximum tolerated dose and
the feasibility of treatment, which was
defined as receipt of the combination
therapy for at least six 28-day cycles. No
dose-limiting toxicities occurred with
gefitinib 250 mg and osimertinib 80 mg
daily during the dose escalation phase,
and AEs were consistent with the known
toxicity profile for EGFR TKI therapy.
Rash (96 %), diarrhea (85 %) and dry
skin (70 %) represented the most com-
mon events. None of the patients experi-
enced pneumonitis.

During the dose expansion phase,
the feasibility endpoint was met by
81.5 % of patients who received at least
six cycles. Objective responses and dis-
ease control resulted in 88.9 % and
100 %, respectively. Median PFS was
22.5 months, although these data are
still immature, as are those for OS.

1.00

Moreover, the combination induced
rapid and near-universal plasma clear-
ance of the mutant EGEFR allele, with
88 % of patients showing undetectable
mutation status at two weeks. In terms
of acquired resistance, next-generation
sequencing at disease progression re-
vealed no known pathogenic EGFR sec-
ond-site mutations in seven patients.
Also, no patient experienced histologic
transformation.

In their summary, the investigators
pointed out that the observed ORR of
88.9 % is comparable to response rates
obtained for first-line use of osimertinib.
Further analyses of PFS and OS will facil-
itate understanding of the clinical utility
of first-line dual EGFR TKI therapy.

Mobocertinib in NSCLC with
EGFR exon 20 insertions

Among activating EGFR mutations,
exon 20 insertions mark a type of NSCLC
that is difficult to treat and associated
with poor prognosis. These tumors are
generally insensitive to EGFR TKI ther-
apy, and treatment options are limited
after progression on platinum-based
chemotherapy.

The novel EGFR TKI mobocertinib
(TAK-788) is currently in development
for lung cancer with exon 20 insertions
and has already received Breakthrough
Therapy Designation by the US Food
and Drug Administration for the treat-
ment of patients with metastatic NSCLC
harboring EGFR exon 20 insertions
whose disease has progressed on or
after platinum-based chemotherapy.
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Figure 2: Improvement in progression-free survival with mobocertinib compared to real-world
findings in NSCLC patients harboring EGFR exon 20 insertions
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In the absence of head-to-head evi-
dence, Horn et al. indirectly compared
clinical trial data for mobocertinib ob-
tained in a single-arm, phase I/1I study
with real-world outcomes [3]. Real-
world data that had been generated to
understand the natural history and
treatment patterns in patients with exon
20 insertions were obtained from the US
Flatiron Health HER-derived de-identi-
fied database. In the ongoing phase I/I1
trial, mobocertinib is being adminis-
tered orally at a daily dose of 160 mg. A
total of 99 patients with locally ad-
vanced or metastatic NSCLC harboring
EGFR exon 20 insertions (n =28 and
n =71 for mobocertinib and real-world
patients, respectively) were included in
the analysis; data were reported for the
second-line setting. Treatments in the
real-world population included chemo-
therapy, immunotherapy, EGFR TKI
treatment and combinations of these;
also, combinations of chemotherapy
and/or EGFR TKIs with monoclonal
antibodies were used. Immunothera-
pies were most prevalent, at 29.6 %, fol-
lowed by EGFR TKI treatment (25.4 %)
and docetaxel (10.0 %).

Even with baseline propensity
matching, mobocertinib performed
better than the comparator regimens.
Patients in the mobocertinib group
achieved superior ORR (43 % vs. 14 %;
p =0.003) and PFS (7.3 vs. 3.7 months;
p = 0.0235; Figure 2). A trial comparing
first-line mobocertinib with platinum-
based chemotherapy in NSCLC patients
with EGFR exon 20 insertions is cur-
rently recruiting (NCT04129502).

Poziotinib: Cohort 1 of the
ZENITH20 study

Similarly, the oral, irreversible EGFR
TKI poziotinib has been developed to
target EGFR and HERZ2 exon 20 inser-
tions. At the ASCO Congress, Le et al.
presented the results for Cohort 1 of the
multicenter, phase II ZENITH20 trial
that assessed poziotinib in a total of
seven cohorts including previously
treated and treatment-naive NSCLC pa-
tients [4]. Brain metastases were per-
mitted if the lesions were stable.

Cohort 1 contained 88 evaluable pa-
tients with EGFR exon 20 insertions who
received poziotinib after pretreatment.
In this group, the TKI gave rise to an
ORR 0f 19.3 % and DCR 0f 80.7 %. Dura-
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Figure 3: CHRYSALIS trial: responses obtained with amivantamab in the overall population and in the

post-platinum cohort

tion of response was 7.4 months. As-
sessment of response according to prior
therapy showed that after >3 lines of
treatment, patients obtained even
slightly better ORR (22.2 %) than after
one line (18.9 %) or two lines (16.7 %).
The investigators concluded that multi-
ple prior lines of therapy did not impair
response. EGFRinsertion location had a
certain effect on the efficacy of treat-
ment: exon 20 near-loop insertions
were the most prevalent alterations
(>50 %), and these patients benefited
most from poziotinib.

Tumor shrinkage occurred in 84 % of
evaluable patients. Freedom from pro-
gression was maintained for a median of
4.1 months. Twelve patients had stable
CNS disease at baseline. Among these,
83 % did not experience progression
during treatment, and only 3 % of pa-
tients without baseline brain lesions de-
veloped new CNS metastases. Common
grade-3 treatment-related AEs events
comprised diarrhea (25 %), rash (28 %),
stomatitis (9 %), and paronychia (6 %).

EGFR-MET-bispecific antibody
amivantamab

A novel treatment approach with broad
application in EGFR-mutant NSCLC is
the EGFR-MET-bispecific antibody ami-
vantamab that targets both activating
and resistance EGFR mutations and
MET mutations/amplifications. This
agent inhibits aberrant EGFR and MET
signaling through binding to the extra-
cellular domains of these receptors,
rather than targeting the kinase active
site.

Amivantamab is being investigated in
the ongoing phase I CHRYSALIS trial in
patients with metastatic or unresectable

NSCLC and activating EGFR or MET
mutations or amplifications. Park et al.
reported preliminary results for patients
with EGFR exon 20 insertions who had
received the recommended phase II
dose of 1,050 mg (1,400 mg for patients
weighing >80 kg) intravenously once
weekly for the first cycle and biweekly
thereafter [5]. Fifty and 39 patients con-
stituted the safety and response-evalua-
ble populations, respectively. In the re-
sponse-evaluable group, 29 (74 %) had
been treated with platinum-based
chemotherapy in the metastatic setting
prior to inclusion, while six were treat-
ment-naive and four had received other
therapies including EGFR TKIs and/or
VEGF inhibition.

Responses were observed in both
treatment-naive and post-platinum pa-
tients. ORRs amounted to 36 % and 41 %
in the overall group and in the post-plat-
inum cohort, respectively (Figure 3). In
the total population, 67 % of patients
derived clinical benefit; for the post-
platinum group, this was 72 %. Activity
of treatment was observed across all 13
distinct EGFR exon 20 insertion alter-
ations identified. Responses were dura-
ble, with a median duration of 10
months for all evaluable patients and 7
months for the post-platinum group.
Median PFS was 8.3 and 8.6 months, re-
spectively.

Amivantamab was shown to have a
manageable safety profile, with rash, in-
fusion-related reaction and paronychia
occurring as the most common all-
grade events. Toxicities were mostly
grade 1 and 2. Dose reductions and dis-
continuations due to AEs were infre-
quent, at 10 % and 6 %. Based on these
data, amivantamab has received FDA
Breakthrough Therapy Designation for
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the treatment of patients with EGFR
exon 20 insertion-mutant NSCLC whose
disease has progressed on or after plat-
inum-based chemotherapy.

High-dose osimertinib as
another option

The activity of third-generation EGFR
TKIs such as osimertinib in NSCLC with
EGFR exon 20 insertions is unknown.
Preclinical studies suggest that the fa-
vorable therapeutic window of these
agents might allow for inhibition at clin-
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Improving outcomes in the early-stage setting with
(neo)adjuvant strategies

Approximately 30 % of NSCLC patients
present with resectable disease at diag-
nosis [1-3]. Surgery is the primary treat-
ment for early-stage NSCLC; after re-
section, adjuvant cisplatin-based
chemotherapy is recommended for pa-
tients with stage II/IIIA lung cancer and
select patients with stage IB disease [4].
However, the rates for disease recur-
rence or death following surgery and
adjuvant chemotherapy remain high,
ranging from 45 % in stage IB to 76 % in
stage III [5]. Clearly, there is an unmet
need for novel and effective therapies
to improve clinical outcomes.

ADAURA: adjuvant use of
osimertinib

The third-generation EGFR TKI osimer-
tinib has been established as a stand-

ard-of-care first- and second-line treat-
ment option in patients with
EGFR-mutant advanced NSCLC. Based
on the observation that the efficacy and
safety profile of this agent suggest activ-
ity in early-stage disease [6], the double-
blind, randomized, phase IIl ADAURA
trial compared osimertinib 80 mg daily
(n =339) with placebo (n =343) in pa-
tients who had undergone complete re-
section of EGFR-mutant (i.e., exon 19
deletion or L858R mutation), non-squa-
mous lung cancer. Histology had shown
negative resection margins, and imag-
ing including brain CT or MRI scans
demonstrated the absence of disease.
Delivery of post-operative standard ad-
juvant chemotherapy was allowed prior
to randomization, while radiotherapy
was not. The maximum interval be-
tween surgery and randomization com-

prised 10 or 26 weeks without or with
adjuvant chemotherapy, respectively.
The planned treatment duration was
three years. Approximately one third of
patients each belonged to stages IB, II,
and IIIA in both arms, and 55 % had re-
ceived adjuvant chemotherapy. Dis-
ease-free survival in stage II/IIIA pa-
tients was defined as the primary
endpoint.

Following a recommendation by the
independent data monitoring commit-
tee, the study was unblinded two years
early due to an overwhelming benefit of
the osimertinib treatment. At the ASCO
Congress, Herbst et al. reported an un-
planned interim analysis of the
ADAURA trial [7]. At the time of un-
blinding, the study had completed en-
rollment, and all patients had been fol-
lowed up for at least one year.
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Figure 1: Primary endpoint of the ADAURA study: disease-free survival in patients with stage II/IlIA disease

Substantial risk reductions

For the primary endpoint, osimertinib
treatment induced an 83 % reduction in
the risk of disease recurrence or death in
patients with stage II/IIIA disease. Me-
dian DFS had not been reached in the ex-
perimental arm and was 20.4 months in
the control arm (HR, 0.17; p <0.0001;
Figure 1). The key secondary endpoint
of DFS in the overall population was also
met. Even with the addition of lower-risk
patients with stage IB disease, the risk re-
duction amounted to 79 % (not reached
vs. 28.1 months; HR, 0.21; p < 0.0001). At
two years, DFS rates were 89 % vs. 53 %,
respectively.

All of the pre-specified subgroups
benefited from osimertinib treatment;
notably, DFS was improved regardless of
whether patients had received prior ad-
juvant chemotherapy. An analysis con-
ducted according to disease stage
showed that in the osimertinib arm,
2-year DFS rates remained high across
stages IB (87 %), I1(91 %) and IIIA (88 %),
whereas they decreased rapidly in the
placebo arm with increasing stage. The
hazard ratios therefore indicated the
greatest risk reductions in stages 11 (0.17)
and ITTA (0.12). OS results were imma-
ture, but the interim analysis already
suggested a 60 % benefit (HR, 0.40). The
safety profile of adjuvant osimertinib
matched the established safety profile.
Diarrhea occurred as the most common
AE in 46 % of patients, followed by paro-
nychia (25 %) and dry skin (23 %). AEs
were generally mild. Grade-1/2 intersti-
tial lung disease was reported in 10 osi-

mertinib-treated patients (3 %), and QTc
prolongation emerged in 22 (7 %) vs. 4
(1 %) patients.

In their summary, the authors
pointed out that adjuvant osimertinib is
the first targeted agent in a global trial to
show a statistically significant and clini-
cally meaningful improvement in DFS
in patients with stage IB/II/IIIA, EGFR-
mutated NSCLC. Osimertinib therefore
represents a highly effective, practice-
changing treatment after complete tu-
mor resection.

CTONG1104: OS for gefitinib
vs. chemotherapy

The randomized, phase III CTONG 1104
trial has established a significant DFS
benefit of adjuvant treatment with the
first-generation EGFR TKI gefitinib
250 mg daily compared to standard dou-
blet chemotherapy consisting of vinorel-
bine plus cisplatin in EGFR-mutant, com-
pletely resected stage II/IIIA NSCLC [8].
Wau et al. presented the final OS results af-
ter a median follow-up of 80.0 months at
the ASCO Congress [9]. The intent-to-
treat (ITT) population included 111 pa-
tients in each treatment arm, while the
per-protocol (PP) population included
106 and 87 patients in the gefitinib and
chemotherapy arms, respectively.
According to the analysis, gefitinib
gave rise to survival benefits compared
to chemotherapy with median OS of 75.5
vs. 62.8 months in both populations, al-
though this difference was not signifi-
cant (HR, 0.92). Five-year OS rates were
53.2 % vs. 51.2 % in the ITT group, with

similar results for the PP population. The
authors noted that the OS finding for the
gefitinib arm was among the best ob-
served in completely resected IIB/IIIA
NSCLC compared to historical data [10].
Updated findings for DFS showed a sig-
nificant benefit for gefitinib (30.8 vs. 19.8
months), with reductions in the risk of
recurrence and death of 44 % and 49 %
in the ITT and PP populations, respec-
tively (p=0.001 and <0.001, respec-
tively). However, this advantage did not
translate into a significant OS difference.

According to a post-hoc analysis, the
patients in the gefitinib arm who re-
ceived subsequent TKI treatment
achieved the longest OS compared to
patients with other or no subsequent
therapies across the two arms (p < 0.001).
At 55.6 %, the response rate was highest
in individuals treated with gefitinib fol-
lowed by osimertinib. Moreover, pa-
tients receiving gefitinib for at least 18
months experienced significantly better
OS than those with a treatment duration
<18 months (HR, 0.38; p <0.001; Fig-
ure 2). The authors concluded that adju-
vant EGFR TKI therapy should be con-
sidered as the optimal modality to
improve DFS and achieve potentially
prolonged OS in patients with com-
pletely resected, EGFR-mutated, stage
II/IIIA NSCLC.

Atezolizumab prior to
chemoradiation

Neoadjuvant PD-1/PD-L1 blockade in
early-stage NSCLC has been shown to
be feasible and associated with high
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Figure 2: Overall survival in relation to the duration of adjuvant gefitinib therapy in the CTONG1104 trial

pathological response rates [11-14].
Therefore, the single-arm, phase II AFT-
16 trial explored the risks and benefits of
neoadjuvant atezolizumab before defini-
tive chemoradiation (CRT) in patients
with unresectable stage IIIA/B NSCLC
[15]. Sixty-two individuals were included
in the analysis. They received a total of
four cycles of atezolizumab 1,200 mg
three-weekly before CRT. After CRT, ad-
juvant atezolizumab was administered
to complete one year of treatment.

The disease control rate at 12 weeks,
which constituted the primary end-
point, was 77.4 %. Baseline PD-L1 ex-
pression status was available for 49 pa-
tients. In the groups with PD-L1
expression < 1 % and > 1 %, disease con-
trol resulted in 82.4 % and 90.9 %, re-
spectively. Atezolizumab prior to and
following CRT was well tolerated, with
AEs mostly reported as grade-1 events.
AEs of special interest included hyper-
thyroidism, hypothyroidism, rash, ana-
phylactic reaction, colitis and Guillain-
Barré syndrome in a total of 10 patients.
As the authors noted, further study of
induction immune checkpoint inhibitor
therapy is warranted in the setting of
unresectable stage II NSCLC.

SABR in conjunction with
atezolizumab

Stereotactic ablative radiotherapy
(SABR) is used in inoperable, early-stage
NSCLC, although regional and distant
failures remain an issue [16]. Data have
demonstrated synergy between radia-
tion and immune checkpoint inhibition,
suggesting that neoadjuvant delivery of
checkpoint blockade might be superior

to adjuvant-only delivery [17, 18]. Based
on these observations, Kelly et al. con-
ducted a phase I study to assess the
safety and maximum tolerated dose of
neoadjuvant, concurrent, and adjuvant
atezolizumab with SABR in high-risk,
early-stage NSCLC [19]. Patients with in-
operable NSCLC (T1-3 NO MO0) and at
least one feature predictive of high recur-
rence risk, such as certain tumor diame-
ters or poorly differentiated histology, re-
ceived six cycles of atezolizumab at three
dose levels, while five fractions of SABR
at doses of 10 Gy to 12.5 Gy per fraction
were delivered concurrently during cycle
3. Fifteen out of 20 patients completed all
six cycles.

Atezolizumab 1,200 mg/kg was iden-
tified as the recommended phase Il dose.
Re-staging after the initial two cycles of
atezolizumab already showed signs of
anti-tumor activity, with unconfirmed
partial remissions in 22 %. Median PFSin
the total cohort of 20 patients was 25.5
months. In those with PD-L1-positive tu-
mors, PFS was almost double that ob-
served in the PD-Ll-negative group
(30.0 and 16.3 months, respectively).
Overall, atezolizumab administered be-
fore, during and after SABR proved feasi-
ble and well tolerable. Treatment-related
AEs, such as cytopenia, fatigue, rash and
diarrhea were mainly limited to grade 1
and 2 events. Two cases of pneumonitis
were graded as 1 and 2. Additional blood
and tissue biomarker analyses are ongo-
ing, as an inflamed tumor microenviron-
ment might be associated with response.
Moreover, the combination of atezoli-
zumab and SABR is presently being
tested in the randomized phase III
SWOG/NRG S1914 trial.

Perioperative durvalumab

Neoadjuvant chemotherapy with three
cycles of cisplatin and docetaxel fol-
lowed by two cycles of durvalumab
750 mg/m? two-weekly prior to surgery
was investigated by the multicenter, sin-
gle-arm, phase II SAKK 16/14 trial [20].
After surgery, durvalumab treatment
continued for one year. Sixty-seven pa-
tients with resectable stage IITA NSCLC
(T1-3 N2 M0) were included in the study.
Event-free survival (EFS) at 12 months
was defined as the primary endpoint.

Fifty-eight patients completed neoad-
juvant immunotherapy, and 55 under-
went surgery. In 91 % of cases, RO resec-
tion was achieved. Pathologic complete
responses resulted in 18.2 % of patients,
and nodal downstaging was obtained in
67.3% (Table). Also, the analysis re-
vealed a high rate of major pathological
responses. EFS at 12 months amounted
to 73.3 %, with median EFS not having
been reached at the time of the analysis.
Likewise, median OS had not been
reached yet. The 30-day postoperative
mortality rate was 1.8 %.

According to the authors, the addition
of perioperative durvalumab to stand-
ard-of-care cisplatin/docetaxel is safe
and resulted in an encouraging 1-year
EFS rate, which exceeded historical data
of chemotherapy alone. Perioperative
PD-L1 inhibition in addition to standard
neoadjuvant chemotherapy forms the
backbone of the SAKK 16/18 study that
will evaluate the benefit of neoadjuvant
immunomodulatory radiotherapy.

Induction chemotherapy plus
radiation or bevacizumab

The randomized phase II PIT-1 study as-
sessed platinum doublet chemotherapy
plus concurrent thoracic radiation ther-

TABLE
Pathologic responses with

perioperative administration of
durvalumab
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Response n (%)

Pathological complete response 10 (18.2)

Major pathological response 33(60.0)

Nodal downstaging 37 (67.3)

- ypNO 26 (47.3)

- ypN1 11 (20.0)
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apy (TRT) or bevacizumab followed by
surgery in 88 patients with stage IITA
(N2) non-squamous NSCLC [21]. In the
TRT and bevacizumab arms, 37 and 38
patients, respectively, underwent sur-
gery. RO resection was possible in 97 %
and 89 %, respectively.

Regarding the 2-year PFS rate, which
constituted the primary endpoint, the
analysis demonstrated a 50 % benefit
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Present and future perspectives of anti-angiogenic therapy

The oral, triple angiokinase inhibitor
nintedanib has been approved in the
European Union and other countries in
combination with docetaxel for the
treatment of advanced adenocarcinoma
of the lung after first-line chemother-
apy. It works by targeting vascular en-
dothelial growth factor (VEGF) recep-
tors 1-3, platelet-derived growth factor
(PDGF) receptors o/f3 and fibroblast
growth factor (FGF) receptors 1-3, as
well as RET [1, 2].

Given the changing treatment land-
scape in advanced NSCLC, the activity
of nintedanib plus docetaxel is of par-

ticular interest in patients who have pre-
viously received immune checkpoint
inhibitor (ICI) therapy. The optimal se-
quence after progression on this ther-
apy has not yet been elucidated, al-
though the underlying tumor biology
can contribute to guiding the selection
of treatment.

Angiogenesis plays a role in ICI re-
sistance as excessive VEGF release can
create an immunosuppressive tumor
microenvironment [3, 4]. Therefore,
anti-angiogenic strategies involving the
inhibition of VEGF, PDGF and FGF
might support vessel normalization and

improve access of immune cells to the
tumor. This might tip the balance to-
wards an immunosupportive tumor mi-
croenvironment in the so-called angio-
immunogenic switch.

Nintedanib plus docetaxel
after ICI therapy

At the ASCO Congress, Grohé et al. re-
ported updated results from 57 patients
included in the Cohort B of the ongoing,
non-interventional, prospective VAR-
GADO trial [5]. In this cohort, patients
with locally advanced, metastatic or lo-
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TABLE
VARGADO: best response to

third-line nintedanib plus
docetaxel after failure of

immunotherapy

QOutcome n (%)
Objective response rate 20 (50)
Complete response 1(3)

Partial response 19 (48)
Stable disease 14 (35)
Disease control rate 34 (85)
Progressive disease 6 (15)

cally recurrent adenocarcinoma of the
lung received nintedanib plus docetaxel
after first-line chemotherapy and sec-
ond-line ICI treatment.

The updated analysis continued to
demonstrate encouraging clinical bene-
fit and a manageable safety profile of
nintedanib plus docetaxel. From the
start of third-line therapy, patients re-
mained progression-free for a median
of 6.5 months and survived for a median
of 12.4 months. OS from the start of first-
line therapy was 34.5 months. Twenty
patients responded to the treatment,
which translated to an ORR of 50 % (Ta-
ble). One patient experienced a com-
plete response. In 65 %, treatment-re-
lated AEs occurred, with the most
common events being diarrhea (all
grades, 37 %) stomatitis (12 %) and de-
creased white blood cell count (11 %).
At least one dose reduction was per-
formed in 26 % and 19 % for nintedanib
and docetaxel, respectively. Treatment-
emergent AEs led to discontinuation of
study treatment in 30 % of patients.

As the authors noted, these data are
consistent with the ICI-pretreated sub-
group analysis of the LUME-BioNIs
study evaluating nintedanib plus doce-
taxel [6] and previous data from the nin-
tedanib named patient use program [7].
Rational sequencing of an anti-angio-
genic agent after ICI therapy might be a
promising approach that warrants fur-
ther investigation.

RELAY+: ramucirumab
combined with gefitinib

Preclinical and clinical studies have
demonstrated activity of dual inhibition
of the VEGF and EGFR pathways in
EGFR-mutant NSCLC [8-11]. In the

phase IIT RELAY study, the anti-VEGFR2
antibody ramucirumab in combination
with the EGFR TKI erlotinib gave rise to
prolonged PFS compared to erlotinib
alone (19.4 vs. 12.4 months; HR, 0.59)
[12]. As gefitinib is more commonly
used in Japan than erlotinib, the explor-
atory open-label RELAY+ cohort evalu-
ated ramucirumab 10 mg/kg every 2
weeks plus gefitinib 250 mg daily in 80
patients with previously untreated,
EGFR-mutant, stage IV NSCLC [13].

The 1-year PES rate, which consti-
tuted the primary exploratory objective,
was similar between the ramucirumab
plus gefitinib regimen (65 %) and the ra-
mucirumab plus erlotinib regimen in
RELAY (71.9 %) [12]. This also applied to
ORR (71 % and 76 %, respectively) and
DCR (99% and 95 %, respectively).
Moreover, the 1-year PFS rates were
similar when viewed according to EGFR
mutation subtype within the RELAY+
group (63 % and 67 % for L858R muta-
tions and exon 19 deletions, respec-
tively). Ramucirumab in combination
with gefitinib proved tolerable, and the
overall safety profile was consistent with
the established safety profiles for each
agentin EGFR-mutation-positive meta-
static NSCLC.

NEJ026: no OS effect with
bevacizumab plus erlotinib

The randomized, open-label, phase III
NEJ026 trial tested bevacizumab plus
erlotinib against single-agent erlotinib
in patients with non-squamous, stage
IIIB/IV or postoperatively recurrent
NSCLC harboring activating EGFR mu-
tations. PFS was significantly in favor of
bevacizumab plus erlotinib (16.9 vs.
13.3 months; HR, 0.605; p = 0.016) [10].
However, the superiority of the com-
bined strategy waned over time. The
combination showed only slightly im-
proved activity in terms of PFS2, which
was defined as the time on second-line
therapy after the first progression (28.6
vs. 24.3 months; HR, 0.773; p = 0.205)
[14]. Finally, regarding OS, the addition
of bevacizumab to erlotinib provided no
further benefit (50.7 vs. 46.2 months;
HR, 1.007). No subgroup appeared to
derive a significant survival benefit from
the regimen. These observations coin-
cide with those from the phase II
JO25567 study that revealed significant
PFS improvement with bevacizumab

plus erlotinib over erlotinib but showed
comparable results for the two arms
with respect to OS [15].

The authors surmised that the loss of
efficacy of the combined regimen might
be related to the long post-progression
survival and the initiation of second-
line osimertinib at the end of study
treatment. Osimertinib was superior to
treatment without osimertinib in both
arms of the trial. According to liquid bi-
opsy studies, bevacizumab plus erlo-
tinib elicited T790M resistance muta-
tions as frequently as first-generation
EGFR TKIs did.

Meta-analysis:
anti-angiogenesis plus
erlotinib vs. erlotinib

Landre et al. performed a meta-analysis
of five randomized trials comparing
VEGEF inhibition plus erlotinib with er-
lotinib alone in the first-line treatment
of advanced NSCLC harboring EGFR
mutations [16]. The analysis included
the NEJ026, ARTEMIS, RELAY, and
J025567 studies, as well as the US-based
trial by Stinchcombe et al. RELAY was
conducted with ramucirumab in addi-
tion to erlotinib, while all of the others
used bevacizumab as the anti-angio-
genic partner of the EGFR TKI. For all
studies, PFS had been defined as the
primary endpoint.

According to the results, the com-
bined inhibition of VEGF and EGFR is
associated with significantly improved
PFS and duration of response compared
to erlotinib alone. However, mature
data for OS are required to confirm the
benefit of this strategy. Moreover, the
outcomes suggested that the combina-
tion might slow the emergence of resis-
tance to EGFR TKIs. In the ARTEMIS
trial, at the time of progression, patients
in the combination arm showed fewer
acquired resistance mutations, such as
T790M, than the patients in the mono-
therapy arm. The same trend was ob-
served in RELAY.

VEGR inhibition with anlotinib

The TKI anlotinib is an anti-angiogenic
drug that targets multiple receptor tyro-
sine kinases including VEGFR2 and
VEGFR3. Due to its oral route of admin-
istration, anlotinib offers advantages
over bevacizumab and ramucirumab,
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Figure: Target lesion response to anlotinib combined with icotinib according to the type of EGFR mutation

which are administered intravenously.
Huang et al. conducted a single-arm
study to investigate the activity of anlo-
tinib combined with the oral EGFR TKI
icotinib in untreated patients with
EGFR-mutated, IIIB, IIIC or IV non-
squamous NSCLC [17]. Thirty-five pa-
tients were evaluated for toxicity, and 30
of these were evaluable for efficacy.
Anlotinib plusicotinib demonstrated
encouraging efficacy in the first-line set-
ting. Overall, 21 patients (70.0 %) re-
sponded, with all of them achieving
partial remission. PRs were obtained by
11 patients with exon 19 deletions
(73.3 %) and 10 of those with L858R mu-
tations (66.7 %; Figure). Disease control
resulted in 96.7 %, as another eight pa-
tients experienced disease stabilization.
Eighteen patients harbored additional
aberrations regarding oncogenic drivers
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VEGF/Ang-2 blockade and
checkpoint inhibition

Another potential combination strategy
based on anti-angiogenesis consists in
the inhibition of VEGF/Angiopoietin-2

(Ang-2) together with an immunothera-
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had already received ICI therapy prior
to enrollment. Changes in target lesions
were observed in both ICI-pretreated
and ICI-naive patients.

The combination showed a manage-
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prised hypertension, vomiting, nausea,
and asthenia. No grade-4 events oc-
curred. Expansion cohorts are ongoing,
and further results can be expected. ®
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COVID-19 in patients with thoracic cancers: TERAVOLT

The global consortium TERAVOLT was es-
tablished to determine factors that place pa-
tients with thoracic malignancies who de-
velop COVID-19 at risk for hospitalization
and death, to elucidate the clinical course of
these patients and to identify therapeutic
strategies that might impact survival. Tho-
racic cancer patients with a COVID-19 diag-
nosis, i.e. cases of confirmed infection ac-
cording to RT-PCR techniques and
suspected COVID-19 cases, are being en-
tered into the database. The latter are de-
fined by either clinical criteria (known expo-
sure to a person with confirmed COVID-19
and symptoms such as fever >37.5°C,
cough, diarrhea etc.) or lung imaging fea-
tures consistent with coronavirus pneumo-
nia and symptoms.

The analysis presented at ASCO 2020 in-
cluded a global population of 400 patients
with a median follow-up of 33 days from the
COVID-19 diagnosis [1]. At the time of data
cut-off, 169 of patients had recovered, while
141 had died (35.5 %) and the infection was
ongoing in 118. The median age across
these groups ranged from 67 to 70 years.
Most patients were male and current or for-
mer smokers.

Chemotherapy increases
mortality

Presenting COVID-19 symptoms mainly in-
cluded fever, cough, and dyspnea. In 78.3 %
and 8.3 %, hospital and ICU admissions,
respectively, became necessary. The medi-
an length of stay at hospital was 10 days.
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Figure: Types of anti-cancer therapy administered over the last three months in patients who
recovered or died from COVID-19 or were still at hospital

Among the patients who died, COVID-19
was the cause of death in 79.4 %, while only
10.6 % of fatalities were attributed to cancer.
The most common complications in the de-
ceased group comprised pneumonitis/
pneumonia (71.0 %), acute respiratory dis-
tress syndrome (49.6 %), multiorgan failure
(14.9 %), and sepsis (12.1 %).

Baseline risk factors for mortality from
COVID-19 included age = 65 years, perfor-
mance status of 1 and presence of comor-
bidities (e.g., hypertension, COPD, vascular
disease), while other factors such as gender,
body mass index, smoking status, and stage
or type of cancer did not affect the risk of
death. Steroids (> 10 mg of prednisone or

equivalent) or anticoagulation prior to the di-
agnosis of COVID-19 increased the risk, as
did prior administration of chemotherapy
alone or combined with immunotherapy,
while immunotherapy and TKI treatment had
no adverse effect on survival (Figure). No
particular treatment for COVID-19 was as-
sociated with increased chances of recovery
from the infection. Data collection is ongo-
ing, and additional analyses are planned.
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Rare mutations: HER2, RET, ALK, BRAF

DESTINY-LungO01: trastuzumab
deruxtecan

Trastuzumab deruxtecan (T-DXd) is a
novel antibody-drug conjugate contain-
ing a humanized anti-HER2 monoclonal
antibody linked to a topoisomerase I in-

hibitor exatecan derivative. The open-la-
bel, multicenter, phase II DESTINY-
Lung01 study tested T-DXd 6.4 mg/kg
3-weekly in patients with relapsed or re-
fractory advanced NSCLC that ex-
pressed HER2 (Cohort 1; n = 42) or car-
ried HER2-activating mutations (Cohort

2; n = 42). At the ASCO Congress, Smit et
al. reported the interim results for Co-
hort 2 [1]. In terms of confirmed ORR ac-
cording to independent central review,
which was the primary endpoint, T-DXd
demonstrated pronounced clinical ac-
tivity. Almost 62 % of patients re-
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sponded, and 2.4 % achieved complete
remissions (Table). At the time of the
analysis, the median duration of re-
sponse had not been reached yet; this
also applied to OS. Median PFS was 14.0
months.

The safety profile observed in this
HER2-mutated cohort was generally
consistent with previously reports. Nau-
sea, alopecia, anemia, neutropenia and
decreased appetite represented the
most common treatment-emergent
AEs. Fatigue and nausea primarily
prompted dose reductions, while dose
interruptions were predominantly due
to neutropenia (19.0 %) and lung infec-
tion (7.1 %). Five patients developed
grade-2 interstitial lung disease (ILD).
The authors noted that ILD remains a
concern and requires careful monitor-
ing and management. Overall, these
data show the potential of T-DXd as a
new treatment option in the setting of
HER2-mutated NSCLC. Meanwhile, en-
rolment in the HER2-mutated cohort
has been expanded to better character-
ize the risk-benefit ratio of T-DXd.

CNS effects of selpercatinib in
RET-positive lung cancer

RET fusions have been identified in ap-
proximately 2 % of NSCLC patients [2, 3].
The ongoing registrational, international,
phase I/II LIBRETTO-001 trial is assess-
ing the efficacy of the selective, CNS-ac-
tive RET inhibitor selpercatinib (LOXO-
292). LIBRETTO-001 is being conducted
in patients with advanced RET-fusion-
positive solid tumors; 253 of these have
NSCLC. In the primary analysis set, the
ORR was 68 %, and responses lasted for a
median of 20.3 months [4].

Data from the NSCLC CNS popula-
tion with measurable CNS disease
(n = 22) presented by Subbiah et al. shed
more light on the intracranial activity of
selpercatinib [5]. Overall, the CNS ORR
was 81.8 %, with CRs occurring in 22.7 %.
Patients without prior irradiation to the
brain fared somewhat better than those
who had received radiotherapy (ORR,
85.7 % vs. 75.0 %; CR, 28.6 % vs. 12. 5%).
Both patients with and without prior
anti-PD-(L)1 treatment responded in-
tracranially; also, this was not affected by
the prior use of multi-targeted kinase in-
hibitor therapy. Median duration of CNS
response was 9.4 in the total group. The
authors concluded that selpercatinib

TABLE

Efficacy results for trastuzumab deruxtecan in patients with HER2-

activating mutations treated in the DESTINY-LungO1 trial

Outcome n=42
Confirmed overall response rate according to independent central review, % 61.9
Complete response, % 2.4
Partial response, % 59.5
Stable disease, % 28.6
Progressive disease, % 4.8
Not evaluable, % 4.8
Disease control rate, % 90.5

Duration of response, months

Not reached

Progression-free survival, months

14.0

shows marked and durable intracranial
anti-tumor activity in patients with RET-
fusion-positive NSCLC and CNS metas-
tases. A randomized, global, phase III
study of selpercatinib versus platinum-
based chemotherapy with or without
pembrolizumab in treatment-naive RET-
fusion-positive NSCLC including pa-
tients with asymptomatic brain metasta-
ses is ongoing.

RET kinase inhibitor
pralisetinib

Another investigational, selective RET
kinase inhibitor that is currently being
developed is pralisetinib (BLU-667). The
ongoing pivotal, global, phase I/II AR-
ROW trial is testing pralisetinib in pa-
tients with advanced solid, RET-altered
tumors including RET-fusion-positive
NSCLC. Gainor et al. reported data for
the intent-to-treat (ITT) efficacy popula-
tion of 132 NSCLC patients that included
116 response-evaluable individuals [6].
In the ITT population, 92 and 29 patients
had received prior platinum and were
treatment-naive, respectively.

Pralsetinib gave rise to rapid and du-
rable responses. According to blinded
independent centralized review, the
ORR in the response-evaluable group
was 65 %, with 6 % obtaining CRs. Dis-
ease control resulted in 93 %. The me-
dian duration of response had not been
reached yet. All treatment-naive pa-
tients in the evaluable cohort achieved
tumor reductions, and 12 % experi-
enced CRs. Furthermore, pralisetinib
showed robust activity in the CNS, with
intracranial ORR and CR rates of 56 %
and 33 %, respectively.

The RET inhibitor therapy was well
tolerated. Treatment-related AEs in-
cluded mainly transaminase elevations,
cytopenia, constipation and hyperten-
sion, and were predominantly grades 1
and 2. In their summary, the authors em-
phasized that pralisetinib has the poten-
tial to change the standard of care for pa-
tients with RET-fusion-positive NSCLC.

Survival update of ALEX

Previous analyses of the global, ran-
domized, phase III ALEX study have es-
tablished the superiority of alectinib
over crizotinib in patients with un-
treated, advanced ALK-positive NSCLC.
The mature PFS data confirmed signifi-
cant improvement for this endpoint
(34.8 vs. 10.9 months) [7], while the OS
results remained immature. After a fur-
ther 12 months of follow-up, Peters et al.
presented updated OS and other out-
comes [8].

The OS data were still immature at
that time, with five-year OS rates of
62.5 % vs. 45.5 % for alectinib and crizo-
tinib, respectively (HR, 0.67; p = 0.0376;
Figure). Among patients who experi-
enced disease progression, subsequent
therapy was administered in more than
60 % in both arms. Follow-up treatment
with other ALK TKIs was prescribed to
38.1 % and 53.5 % of alectinib- and cri-
zotinib-treated patients with progres-
sive disease. No new safety signals oc-
curred after almost three-times longer
median treatment duration with alec-
tinib (28.1 months) than crizotinib (10.8
months). The investigators concluded
that ALEX is the first global, randomized
trial of a next-generation ALK TKI to

1/2020

© Springer-Verlag

memo



special issue ASCO 2020

demonstrate a clinically meaningful OS
improvement compared to crizotinib in
treatment-naive, advanced ALK-posi-
tive NSCLC.

Impact of biomarkers in ALTA-1L

The open-label, randomized, multi-
center, phase III ALTA-1L study evalu-
ated brigatinib in patients with ALK-
TKI-naive, ALK-positive advanced
NSCLC, demonstrating superior effi-
cacy compared to crizotinib with ac-
ceptable tolerability at the second in-
terim analysis [9]. Camidge et al.
evaluated the impact of EML4-ALK fu-
sion variants and other baseline vari-
ables on the activity of brigatinib vs.
crizotinib in the ALTA-1L trial [10].
Brigatinib was superior to crizotinib
with respect to ORR and PFS regardless
of EML4-ALK fusion variant or TP53
mutation status. EML4-ALK fusion vari-
ant 3 (V3) appeared to be prognostic, as
patients with this variant had worse PFS
than those harboring V1 or V2, irrespec-
tive of treatment. Brigatinib demon-
strated superior PES particularly in this
poor-prognosis group of patients with
V3 (HR, 0.30). Also, there was a trend in-
dicating that TP53 mutations are an in-
dependent biomarker of poor prognosis
which persisted in multivariate analyses
and warrants further investigation in a
larger sample size. Defining higher-risk
ALK-positive advanced NSCLC might
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impact future clinical trial designs and
treatment options.

BRAFV600E-mutant disease:
dabrafenib & trametinib

Dabrafenib as a monotherapy and com-
bined with trametinib was assessed in a
non-randomized, multicenter, open-la-
bel phase II trial in patients with
BRAFV600E-mutant metastatic NSCLC.
The primary analysis has revealed ro-
bust clinical activity for dabrafenib plus
trametinib with a manageable safety
profile [11]. At the ASCO Congress,
Planchard et al. presented the updated
OS and genomic analysis data for the
combination therapy population in Co-
horts B (pretreated patients) and C
(treatment-naive patients) [12].

Dabrafenib plus trametinib provided
combined CR and PRrates of 68.4 % and
63.9 % in Cohorts B and C, respectively.
Reponseslasted for 9.8 and 10.2 months,
respectively. OS was 18.2 months in Co-
hort B and 17.3 months in Cohort 3. The
genomic analysis suggested that co-oc-
curring genetic alterations influence
clinical outcomes, as patients with PI3K
pathway alterations showed a trend to-
wards decreased OS. Toxicities of the
combined treatment were manageable;
the safety profile matched that reported
for patients with melanoma who receive
dabrafenib and trametinib. Overall, the
combination provided durable clinical
benefit with a favorable risk/benefit ra-
tio regardless of prior treatment. u
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Small-cell lung cancer: moving the limits further

High-dose irradiation proves
feasible

Concurrent chemotherapy and thoracic
radiotherapy (TRT) have been the
standard treatment for limited-stage
small-cell lung cancer (SCLC) since the
early 1990s, with twice-daily TRT at a
dose of 45 Gy being the most commonly
recommended schedule. However, less
than one third of patients are cured after
chemoradiotherapy. In up to 50 %, local
failure occurs that is associated with in-
ferior survival [1, 2]. Hallgvist et al.
showed that high-dose, twice-daily TRT
of 60 Gy is feasible and safe [3]. Based on
the hypothesis that this strategy is toler-
able and improves local control and
survival, the randomized phase II trial
by Grenberg et al. compared 60 Gy in 40
fractions with 45 Gy in 30 fractions twice
daily (10 fractions per week) [4]. Four
courses of chemotherapy with cisplatin
or carboplatin plus etoposide (EP) were
administered in weeks 0, 3, 6, and 9. All
patients started TRT along with the sec-
ond chemotherapy course. Prophylactic
cranial irradiation (PCI) was offered to
anyone who responded to chemoradio-
therapy after the fourth chemotherapy
cycle. Patients with stage II/III or inop-
erable stage I who had not received any
prior systemic therapy or TRT were en-
rolled, with 84 and 76 individuals ana-
lyzed in the high-dose and standard-
dose arms, respectively. Two-year

survival rates constituted the primary
endpoint of the study.

Delivering 60 Gy proved feasible in
almost all cases. In both arms, 96 % of
patients completed TRT, and more than
80 % received PCI. Objective responses
were similar with high-dose and stand-
ard-dose TRT (88.5% and 84.9 %, re-
spectively). This also applied to com-
plete responses (20.5% vs. 23.2%).
Regarding the primary endpoint, the
analysis demonstrated a significant and
substantial improvement with the high-
dose regimen: at 2 years, OS rates were
70.2 % vs. 46.1 % (p = 0.002; Figure 1).
Median OS differed significantly (41.6
vs. 22.9 months; HR, 0.63; p =0.027),
whereas PFS did not (19.9 vs. 14.4
months; HR, 0.80; p = 0.257).

Importantly, the higher dose did not
cause more radiotoxicity than the stand-
ard dose. Grade-3/4 AE rates for cytope-
nia, neutropenic infections, esophagitis
and pneumonitis were similar across
the treatment arms.

ES-SCLC: new findings from
the CASPIAN trial

After more than three decades of limited
progress in extended-stage SCLC (ES-
SCLC), the addition of immunotherapy
to platinum-based chemotherapy has
improved OS in the first-line setting [5,
6]. The global, open-label, randomized,
multicenter phase III CASPIAN study

demonstrated that first-line treatment
with the PD-L1 inhibitor durvalumab
plus EP gave rise to a significant OS im-
provement compared to EP alone (HR,
0.73; p=0.0047) [5]. In the control arm,
PCI was optional. Durvalumab plus EP
was approved for ES-SCLC by the US au-
thorities in March 2020 and is under re-
view by other health authorities globally.

The CASPIAN study contained an-
other experimental arm assessing the
CTLA-4 inhibitor tremelimumab in ad-
dition to durvalumab and EP 3-weekly
for 4 cycles followed by durvalumab
maintenance. At the ASCO Congress,
Paz-Ares et al. presented the primary
analysis for the comparison between
this group and the EP-only control pa-
tients [7]. According to this, the addition
of tremelimumab to durvalumab and
EP did not significantly improve OS over
EP alone (10.4 vs. 10.5 months; HR,
0.82). Moreover, the investigators re-
ported the results of planned updated
analyses for durvalumab plus EP vs. EP.
After an additional follow-up of 11
months, durvalumab in combination
with chemotherapy continued to demon-
strate OS improvement compared to a
robust control arm that allowed up to 6
cycles and EP and the use of PCI (12.9 vs.
10.5 months; HR, 0.75; nominal
p =0.0032). The OS curves showed a sus-
tained separation, with 22. % vs. 14.4 %
of patients alive at 24 months. Dur-
valumab-related benefits were ob-
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Figure 1: Survival after 1 and 2 years with thoracic irradiation at doses of 60 Gy vs. 45 Gy in limited-stage SCLC
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Figure 2: Duration of response for pembrolizumab plus chemotherapy vs. placebo plus chemothera-

py in the KEYNOTE-604 trial

served across all pre-specified sub-
groups and key secondary efficacy out-
comes including PFS (24-month rates,
11.0% vs. 2.9%), objective response
rates (67.9 % vs. 58.0 %; OR, 1.53) and
duration of response (24-month rates,
13.5 % vs. 3.9 %). The safety findings in
all arms remained consistent with the
known safety profiles of all agents. These
results further support the administra-
tion of durvalumab plus EP as a new
standard-of-care treatment for first-line
ES-SCLC, offering the flexibility of plat-
inum choice (cisplatin vs. carboplatin).

KEYNOTE-604: pembrolizumab
plus chemotherapy

Pembrolizumab has been approved in
the third or later lines for patients with
metastatic SCLC in several countries
based on the KEYNOTE-028 and KEY-
NOTE-158 studies [8]. The randomized,
placebo-controlled KEYNOTE-604 trial
assessed pembrolizumab plus EP for
four 3-weekly cycles in 228 treatment-
naive patients with stage IV SCLC [9].
This regimen was followed by pembroli-
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