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Methods: Patients with treatment refractory, advanced HER2m+ NSCLC with measurable
disease (RECISTv1.1) were eligible. Treatment with intravenous trastuzumab combined with
pertuzumab every 3 weeks was administered. The primary end-point was clinical benefit (CB:
either objective response or stable disease > 16 weeks). Patients were enrolled using a Simon-
like 2-stage design, with 8 patients in stage 1 and up to 24 patients in stage 2 if at least 1 patient
had CB in stage 1. At baseline, a biopsy for biomarker analysis, including whole genome
sequencing, was obtained.

Results: Twenty-four evaluable patients were enrolled and treated between May 2017 and
August 2020. CB was observed in 9 patients (38%); including an objective response rate of
8.3% (2 patients had a partial response) and 7 patients with stable disease > 16 weeks. The
most frequently observed HER2 mutation was p.Y772_A775dup (71%, n = 20). Median
follow-up was 13 months, median progression-free survival and overall survival 4 (95% CI
3—6) and 10 months (95% CI 4 — not reached), respectively. Whole genome sequencing data
(available for 67% of patients) confirmed the inclusion mutation in all cases. No unexpected
toxicity was observed.

Conclusion: Despite the fact that the study did meet its primary end-point, trastuzumab/per-
tuzumab was only marginally active in a subset of patients with heavily pre-treated HER2m+
NSCLC.

© 2022 The Authors. Published by Elsevier Ltd. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

Primary lung cancer is one of the most commonly
diagnosed cancers and a leading cause of cancer-related
death worldwide [1]. Over 80% of the primary lung
cancer cases are non-small cell lung cancers (NSCLCs).
At the time of diagnosis, the majority of these patients
have regional spread or metastatic disease. Fortunately,
major progress has been made in the systemic targeted
treatment of metastatic NSCLC in the past decade [2].

The discovery of oncogenic drivers in NSCLC led to
the approval of a number of targeted agents, mostly
tyrosine kinase inhibitors (TKIs), which are widely used
in clinic [2]. Currently, no targeted treatment for the
oncogenic driver human epidermal growth factor 2
(HER?2) is approved, despite its prevalence of 1—3% in
NSCLC [2—6]. HER2 mutation positive (HER2m+)
NSCLC is more frequently identified in female patients,
patients with adenocarcinoma subtype and non-
smokers. The genetic diversity of HER2 mutations in
NSCLC is low, as more than 90% are in-frame
insertions located in exon 20 and tend to be mutually
exclusive of other oncogenic drivers [3,6].

HER? is a member of the EGFR tyrosine kinase
family and is involved in several signalling pathways,
including MEK-ERK and PI3K-AKT. The oncogenic
activation of HER?2, at least by activating mutations and
possibly by overexpression or gene amplifications, leads
to constitutive dimerisation and activation of these
pathways and promotes uncontrolled cell growth [7].
Activating HER? alterations have been reported in
various other tumours, most notably in breast and
gastric/gastroesophageal junction carcinomas and are

well-known to be associated with sensitivity to HER2-
targeting agents in HER2-positive breast cancer, pro-
longing the overall survival (OS) in these patients.
Currently, this is considered to be standard of care [8]. In
patients with HER2m+ NSCLC, shorter progression-
free survival (PFS) has been observed in comparison
with the general population of stage IV NSCLC, pre-
sumably due to intrinsic resistance to chemotherapy [9].

Trastuzumab, a recombinant humanised monoclonal
antibody, suppresses oncogenic signalling by blocking
either HER2 homodimerization or ligand-independent
heterodimerization with HER3. However, trastuzumab
does not prevent ligand-dependent heterodimerization
with other HER molecules, potentially creating an
escape for tumour cells [10]. The humanised monoclonal
antibody pertuzumab, a HER heterodimer inhibitor,
inhibits heterodimerization of HER2 with other HER
molecules and ligand-induced dimerisation with HER3
[11]. Therefore, combining trastuzumab and pertuzu-
mab provides a more complete dual blockage of HER2
downstream signalling [12].

In the present article, we describe the treatment
outcome of one of the Drug Rediscovery Protocol
(DRUP) cohorts, in which patients with metastatic and/
or advanced NSCLC harbouring a HER2 exon 20
mutation have been treated with the combination of
trastuzumab and pertuzumab. In DRUP, patients are
treated based on their tumour molecular profile with
registered targeted treatments outside their labelled
indications [13]. Efficacy and safety data are systemati-
cally recorded. Moreover, whole genome sequencing
(WGS) for extensive biomarker analysis is performed on
baseline tumour biopsies.
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2. Methods
2.1. Study design

The DRUP 1is a national, investigator-initiated,
prospective, multicentre, non-randomised clinical bas-
ket trial, designed and conducted on behalf of the
Center For Personalized Cancer Treatment (CPCT;
Amsterdam, The Netherlands). In DRUP, patients with
metastatic or advanced solid tumours, multiple
myeloma or non-Hodgkin lymphoma are treated with
commercially available targeted- and immunotherapies
based on their tumour molecular profile, outside the
registered indication. Submitted patients are reviewed
and matched to the available study drugs based on their
tumour molecular profile by the central study team. If
deemed necessary, the DRUP central molecular tumour
board can be consulted. Patients are then enrolled in
multiple parallel cohorts, each defined by a tumour type,
tumour profile and study drug [13]. The study protocol
has been approved by the independent ethics committee.
The study includes only adults aged >18 years and
written informed consent is obtained from all the sub-
jects participating in the study.

DRUP is registered with ClinicalTrials.gov, number
NCT02925234.

2.2. Study population

Eligible patients had treatment refractory, metastatic
NSCLC with molecular testing (panel-based next-gener-
ation sequencing, polymerase chain reaction or WGS)
demonstrating a pathogenic HER2 exon 20 mutation in
either the primary tumour or a metastatic deposit. Pa-
tients had measurable disease according to the Response
Evaluation Criteria in Solid Tumours version 1.1
(RECIST vl.1) and an Eastern Cooperative Oncology
Group performance status of 0—2 [14]. Furthermore,
patients were required to have adequate bone marrow and
organ function, left ventricular ejection fraction >50%
(assessed by ultrasound, multigated acquisition scan or
magnetic resonance imaging) and were required to use
adequate contraception for the duration of study treat-
ment and 7 months thereafter.

Patients with known pathogenic mutations in KRA.S,
NRAS or BRAF were excluded. Additional exclusion
criteria included severe dyspnoea at rest due to the
complications of advanced malignancy, requiring oxy-
gen therapy; prior treatment with anthracyclines <6
months prior to enrolment; ongoing toxicity of grade 2
or higher (other than alopecia) according to ‘Common
Terminology Criteria for Adverse Events (CTCAE
4.03y’, caused by previous treatments; concomitant
treatment with any other anti-cancer therapy; known
active progressive brain metastases (patients with pre-
viously treated brain metastases were eligible, provided
that the patient had not experienced a seizure or change

in neurological status <3 months prior to enrolment and
had been stable for >1 month without steroid treat-
ment); the presence of any other clinically significant
medical condition which made it undesirable to partic-
ipate in the study. Patients were considered evaluable for
the primary end-point if at least 2 treatment adminis-
trations of intravenous medication were completed.
Non-evaluable patients were replaced.

2.3. Treatment and tumour assessment

Patients were treated with intravenous trastuzumab
(initial loading dose of 8 mg/kg body weight, followed
by a maintenance dose of 6 mg/kg body weight) in
combination with intravenous pertuzumab (initial
loading dose of 840 mg, followed by a maintenance dose
of 420 mg) in 21-day cycles until disease progression or
unmanageable toxicity. Thoracic and abdominal CT
scans for tumour response assessment were performed at
baseline and every 9 weeks (3 cycles) after treatment
initiation. If study treatment was continued after 3
response evaluations (i.e. 27 weeks), response evalua-
tions were performed every 12 weeks.

Safety was measured by the frequency of grade >3
adverse events (AEs) and serious AEs (SAEs) occurring
up to 30 days after the last dose of study drug. All AEs
were graded according to the CTCAE v4.03.

The primary end-points included clinical benefit
(CB) rate, defined by confirmed objective tumour
response (RECIST vl.1) and absence of disease pro-
gression for >16 weeks (stable disease (SD)) after
treatment initiation, and treatment-related grade >3
AEs and SAEs. The secondary end-points included PFS
and OS, time on treatment (TOT) and TOT ratio (the
ratio of TOT of the current study treatment to TOT of
prior line of treatment). Sequencing-success rate of pre-
treatment biopsies and biomarker analysis using WGS
on pre-treatment biopsies formed an exploratory end-
point.

2.4. WGS on pre-treatment biopsies and biomarker
analysis

A fresh frozen tumour biopsy was mandatory before
treatment initiation, obtained <2 months before enrol-
ment, after the last line of therapy and without any type
of anti-cancer therapy in between. Biopsies during and
after the study treatment were optional. All biopsies
were sent to the Hartwig Medical Foundation
(Amsterdam, The Netherlands) for WGS [15], together
with a 10-ml blood sample to determine the background
variation of the germline DNA of the patient. If the
tumour cell percentage was >30% and the DNA yield
was >300 ng, WGS and biomarker analyses were
performed. In case WGS analysis failed, WGS data
obtained either before or after study inclusion were used
for the biomarker analysis, if available.
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WGS data were analysed using an optimised, high-
quality bioinformatic pipeline. A summarising report of
all relevant findings was created for each patient,
including information on tumour purity, ploidy, somatic
variants, copy number variations, mutational load and
more complex genomic features such as gene fusions,
COSMIC mutational signatures, microsatellite (in)
stability and homologous repair deficiency [15—17].

2.5. Statistical analysis

This cohort was evaluated in a 2-stage design, using a
Simon-like 2-stage monitoring plan [18]. If there would be
0 patients with CB in the first 8 included patients, the cohort
would be closed early. Otherwise, an additional 16
patients would be included. If 5 or more patients would
meet the definition of CB, further investigation would be
warranted. This monitoring rule has 85% power and an
alpha error rate of 7.8% to reject the null hypothesis that the
probability of CB for 16 weeks is 10% if it is actually 30%.

All statistical analyses were performed using R version
4.0.3 (http://www.R-project.org/). Patient characteristics,
AEs and tumour responses were summarised using
descriptive statistics. A waterfall plot was used to
illustrate maximum tumour shrinkage compared to
baseline. Kaplan—Meier methods were used to estimate
TOT, PFS (from the start of treatment to progression or
death from any cause, whichever came first and censoring
patients alive without progression) and OS (calculated
from the first day of treatment administration to the date
of death from any cause, censoring patients who were
alive at last follow-up). Associations between CB and

COSMIC mutational signatures were explored using the
Pearson Chi-square test. For associations between CB
and number of potential drivers, the Wilcoxon’s rank sum
test was used.

3. Results
3.1. Patients

For the current cohort, patients were included in 10 out
of the 35 hospitals in The Netherlands that participated
in DRUP between May 2017 and August 2020. A total
of 28 patients with advanced HER2 exon 20-mutated
NSCLC were enrolled and treated. All 28 patients were
included for baseline characteristics and safety analyses.
However, among the 28 included patients, 3 patients
were not evaluable for the primary end-point. In addi-
tion, during the analysis it appeared that 1 patient
harboured a HER2 exon 19 mutation (p.L755P).
Therefore, this patient was excluded from the efficacy
analysis, leading to a total of 24 patients with evaluable
HER? exon 20-mutated NSCLC (Fig. 1). For baseline
characteristics and safety analysis, all 28 patients who
started study treatment were included.

At data cut-off in May 2021, the median follow-up
duration was 13 months (IQR 6.4—20.1). The main
reason for the treatment discontinuation of the evalu-
able patients was progressive disease (n = 21; 92%). The
other reason for treatment discontinuation was
symptomatic deterioration (n = 3; 8%).

Baseline characteristics of patients with NSCLC that
have been included in the current cohort are presented in

35 HER2m+ NSCLC patients submitted and reviewed by the study
team for trastuzumab + pertuzumab treatment

A 4

35 patients approved for screening by the study team

» .

7 patients were screen failures
6 patients did no longer meet selection criteria
* 1 patient preferred not to be treated

A 4

28 patients started study treatment

4 patients were non-evaluable/not included in analysis

* 1 patient off study due to toxicity before primary endpoint was reached
"] + 2 patients did not finish enough treatment cycles for evaluability

* 1 patient with HER2 exon 19 mutation

A 4

24 evaluable patients included in analysis

Fig. 1. Case submissions and reasons for non-accrual or non-evaluability. Flow chart of patients with HER2 exon 20-mutated NSCLC
submitted to the study team between May 2017 and August 2020, and reasons for screen failure and non-evaluability. HER2m+ NSCLC:
HER2 exon 20 mutated non-small lung cancer. HER, human epidermal growth factor; NSCLC, non-small cell lung cancer.
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Table 1
Baseline characteristics.

No. of patients (%) Clinical benefit (n = 9)

Objective response (n = 2)

No clinical benefit (n = 15) Total (n = 28)

Median age, years (range) 70 (47-79) 72 (711=73)
Gender
Male 5 (56%) 1 (50%)
Female 4 (44%) 1 (50%)
WHO performance status
WHO 0 3 (33%) -
WHO 1 5 (56%) 1 (50%)
WHO 2 - -
Unknown 1 (11%) 1 (50%)
Histology,

Adenocarcinoma 9 (100%) 2 (100%)
Median No. of previous systemic therapy lines
1 2 (22%) 1 (50%)
2 7 (78%) 1 (50%)
3 — —
4 — —
6 — —
Previous targeted therapy lines
0 8 (89%) 2 (100%)
1 1 (11%) -
2 — —
Prior HER2-targeted therapy
Afatinib — —
Smoking status (n = 26)
Current smoker 1 (11%) —
Former smoker 3 (33%) -
Never smoker 5 (56%) 2 (100%)
Unknown — —
HER? mutation type
T772_AT75dup 8 (89%) 1 (50%)
G776delins 1 (11%) 1 (50%)
V777L - -

Exon 20 ins (unspecified) - -
L755P (exon 19) — —

59 (37—-75) 59 (37—82)
7 (47%) 14 (50%)
8 (53%) 14 (50%)
4 (27%) 7 (25%)
10 (67%) 17 (61%)
- 1 (4%)

1 (7%) 3 (11%)
15 (100%) 28 (100%)
3 (20%) 7 (25%)
5 (33%) 12 (43%)
5 (33%) 6 (21%)
1 (7%) 2 (1%)

1 (7%) 1 (4%)
10 (67%) 21 (75%)
3 (20%) 5 (15%)
2 (13%) 2 (7%)

4 (27%) 4 (14%)
1 (7%) 2 (7%)

6 (40%) 11 (39%)
8 (53%) 13 (46%)
- 2 (%)
10 (67%) 20 (71%)
4 (26%) 5 (17%)
1 (7%) 1 (4%)
- 1 (4%)
- 1 (4%)

Baseline characteristics of the 28 patients enrolled in the cohort. WHO, World Health Organization.

Table 1. The median age was 59 years (range 37—82)
and 50% of patients were men. All patients had adeno-
carcinomas and almost half of patients (46%) were never
smokers. All patients received prior systemic treatment
and 75% of patients (n = 21) received at least 2 prior
treatment lines. Seven patients (25%) received at least 1
prior line of targeted therapy and among them were 4
patients who received prior HER2-targeted therapy, the
second-generation pan-HER TKI afatinib. No signifi-
cant differences were found in baseline characteristics
between patients with CB and without CB, although
patients without CB numerically received more prior
systemic therapies compared to patients with CB (1.8
versus 2.5; p = 0.09). Based on the molecular pathology
reports used for inclusion, most patients (n = 20; 71%)
in this cohort were found to have the HER2 12 base pair
exon 20 insertion/duplication p.Y772_A775dup.

3.2. CB and survival

At data cut-off, 38% (n = 9) of the evaluable patients
had CB. The objective response rate (ORR) was 8.3%.
Two patients achieved a partial response (PR) and 7

patients had SD at 16 weeks (actual SD duration median
27 weeks; range 25—51 weeks). Fig. 2 is a waterfall plot
depicting the greatest changes in the sum of target le-
sions for each patient. The median time on treatment for
the patients with CB was 5.6 months (IQR 5.55—11.73).
Of these patients, 8 were found to have the
Y772_A775dup mutation, whereas the other patient
harboured the G776delins mutation. None of the pa-
tients that received prior HER2-targeted therapy (afa-
tinib) before inclusion experienced CB.

The median PFS and OS were 4 months (95% CI 3—6
months) and 10 months (95% CI 6 - NA), respectively
(Fig. 3A and B). The median TOT ratio for all patients
was 1.1 (95% CI 0.9—2.4). The median TOT for patients
with CB was 1.6 (95% CI 0.7-5) and 1.0 (95% CI
0.7—1.4) for patients without CB.

3.3. Baseline biopsies and WGS results

Pre-treatment study biopsies were performed in 21 out of
24 evaluable patients. Fourteen out of 21 biopsies were
sequenced successfully (67%), confirming the inclusion
target in all cases. Eight biopsies were not suitable for
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RECIST sum of measurements

100

50

Legend
B No clinical benefit
B clinical benefit
b ¢ Target lesions could not
be accurately measured
* Prior afatinib treatment

Change from baseline (%)

P
P
P
P
P
P
P
P
P

Y772_A775du
Y772_A775du
Y772_A775duj
Y772_A775du;
Y772_A775du
G776delinsVV
Y772_A775du
Y772_A775du
Y772_A775du
Y772_A775duj

V777L

-100

1050038
1010149
1010138
1020043
1010038
1080030
1010045
1030005
1010046
1010230
1230005

Y772_A775dup

1010033
1010237
1060026

P

P
P
P
P
P

72_A775dup

76delinsVC
76delinsIC
72_A775du
72_A775dup
¥772_A775du
G776delinsVC
Y772_A775du

NNNNN

Y772_A775du)
V)

Y772_A775du
G776delinsVV
Y772_A775du

vi
G.
G.

1070030
1060030
1010085
1060014
1010024
1010103
1010063
1060005
1060003
1120004

Fig. 2. Waterfall plot of best response. Best percentage of change in target lesion size from baseline. The upper dashed line at 20%
represents the threshold for progressive disease, and the lower dashed line at —30% represents the threshold for partial response. Clinical
benefit is defined as confirmed objective response (RECIST vl1.1) and absence of disease progression for >16 weeks after treatment
initiation. HER2 mutations and patient ID’s are displayed at the bottom of the figure. HER, human epidermal growth factor.

sequencing due to low tumour cell percentage (n = 6) or
insufficient DNA yields (n = 2). Failed biopsies were
obtained from lymph nodes (n 3), lung tissue
(n = 3) and bone tissue (n = 2). For 2 patients with failed
WGS results, available WGS data, obtained either before
or after study inclusion, were used for biomarker anal-
ysis. All detected potential drivers by WGS are shown in
Fig. 4. Based on the available genomic data, patients with
CB had less potential drivers compared to patients
without CB (average of 2.8 versus 4.5; p = 0.04). The
most commonly found concomitant potential driver was
TP53 mutation, which was found in 60% of patients with
CB and in 73% of patients without CB (p = 0.61).
Additionally, several alterations in the cyclin-dependent
kinase (CDK) pathway were found (e.g. CCNEI ampli-
fication, CDKN2A loss/mutation or homozygous RBI
loss). Similarly, no significant difference was found
between patients with and without CB (40% versus 46%;
p = 0.84).

For 16 biopsies, COSMIC mutational signature-
distribution was analysed. Signature 2 and 8 were the
strongest observed signature, followed by signature 13
and 5. None of the signatures was significantly associ-
ated with CB, although signature 18 showed some

association with CB, present in 2 patients with CB and
in 0 in patients without CB (p = 0.083). Not much is
known regarding the biology of signature 18, only that is
likely representing reactive oxygen species induced DNA
damage and that is it similar to signature 36 [19].

3.4. Safety

No AEs > grade 4 were observed in this cohort. One
patient discontinued study treatment permanently
because of pneumonitis grade 4, possibly related to
study treatment. Other AEs (possibly) related to study
treatment that were reported included diarrhoea (grade
3) and fever (grade 1). All AEs are listed in Table 2.

4. Discussion

HER?2 exon 20 mutations are present in 1—3% of pa-
tients with NSCLC, and effective HER2-targeted
treatment is still an unmet need in this type of cancer
[2—6]. In the described cohort, we have treated heavily
pre-treated patients with advanced HER2 exon 20
mutated NSCLC with trastuzumab/pertuzumab
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Fig. 3. Progression-free survival and overall survival curves.
Kaplan-Meijer curve for estimated progression-free survival (3a)
and overall survival (3b), with 95% confidence interval (dashed
lines).

combination therapy. Overall, trastuzumab/pertuzumab
had a modest antitumour activity with CB in 38% of
treated patients, including an ORR of 8.3% (2 patients
with a confirmed PR), with a median PFS of 4 months.

To the best of our knowledge, this is the largest
prospective cohort that investigated the clinical activity
of trastuzumab/pertuzumab in patients with HER2-
mutated NSCLC. Our results are in line with previous
reports on the activity of HER2-targeted monoclonal
antibodies and various pan-HER-directed TKIs
[20—27]. In the first prospective cohort/basket study
MyPathway, an ORR of 21% and a disease control
rate of 43% were reported for 14 patients with HER2-

mutated NSCLC treated with trastuzumab/pertuzumab
combination therapy [23]. Additionally, Mazieres et al.
studied docetaxel treatment in combination with tras-
tuzumab/pertuzumab in HER2 exon 20 mutated
NSCLC that progressed after >1 platinum-based
treatment. They observed an OR in 29% patients and
SD in 58% patients [27]. Furthermore, several pan-HER
TKIs have been investigated in HER2-mutated NSCLC
with ORR ranging from 0 to 19% [21,22,24—26]. Very
recently, the results of the DESTINY-LungOl study,
evaluating the efficacy of trastuzumab deruxtecan (a
HER2 antibody-drug conjugate) in patients with HER2-
mutated NSCLC, have been published. In the study, a
confirmed ORR of 55% (n = 91) was observed with a
median PFS of 8.2 months. Although the response rates
are considerably higher than trastuzumab monotherapy
or combined with pertuzumab, trastuzumab deruxtecan
led too much higher toxicity rates. Ninety-seven percent
of patients had at least 1 adverse event related to tras-
tuzumab deruxtecan and 20% had serious drug-related
adverse events. In 26% of patients interstitial lung dis-
ease was observed, which has resulted in 2 treatment-
related deaths [28]. Consequently, this combination
treatment will not be suitable for all patients with
HER2-mutated NSCLC.

Adverse events observed in our cohort, reported as at
least possible related to the treatment, were similar to
those previously observed in the pivotal trials for pa-
tients with HER2-positive breast cancer, including
diarrhoea, fever and one case of pneumonitis [29—32].

In the current cohort, the majority of patients har-
boured the HER2 variant p.Y772_A775, which in line
with previous reports [33]. Furthermore, based on the
available WGS data, all of these HER2 mutations were
mutually exclusive with other well-known drivers in
NSCLC, which is also consistent with available litera-
ture [3,33]. However, it is important to note that 2
patients did harbour a copy number variation in EGFR
(gain 13) or BRAF (gain 7). Both patients were non-
responders, which suggest that these alterations may
have influenced treatment outcome. Previous research in
patients with HER2-positive gastric cancer (n = 37)
showed 2 patients with EGFR amplification in the
trastuzumab resistant group (n = 20) compared to no
EGFR alterations in the trastuzumab sensitive group
[34]. In addition, in the genomic analysis of the HER-
ACLES trial, in which patients with HER2-positive
metastatic colorectal cancer were treated with pertuzu-
mab and T-DM1, a BRAF amplification was identified
in circulating tumour DNA at progression in a patient
with a durable PR.

Unfortunately, WGS data were only available for 2
of the 5 best responding patients, both harbouring the
p.Y772_AT775dup variant, revealing only 2 and 3
concomitant potential drivers: mutations in CDKN2A
and TP53 and mutations in RBI, TP53 and PABPCI,
respectively. Overall, patients with CB had less potential
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sequencing.

drivers detected by WGS, compared to patients without
CB (average of 2.8 versus 4.6; p = 0.04). Although it
remains unclear to which degree these concomitant

Table 2
Adverse events.

Grade 1 Grade2 Grade3 Grade4
Back pain 1
Diarrhea* 1
Dyspnoea 1
Fatigue 1
Fever* 1
Hypercalcaemia 1
Malaise 1
Pain 1
Pleural effusion 1
Pneumonia 1
Pneumonitis* 1
Pneumothorax 1
Pneumosepsis 1
Thromboembolic event 1

All reported adverse events are shown in Table 2. *For the adverse
events in bold, the relation to the treatment was scored as either
‘possible’, ‘probable’, or ‘definite’.

alterations explain the lack of CB, they may have
influenced the current observations.

Limitations of the current study include the absence
of both randomisation and a control group. Another
limitation is the missing WGS data in a subset of pa-
tients. From the 21 evaluable patients that underwent a
pre-treatment biopsy, WGS sequencing data were
missing for 7 patients due to the insufficient quality of
the biopsy tissue. First, it must be realised that more
tumour tissue is required for WGS, compared to
sequencing techniques using smaller panels. Addition-
ally, in another major biopsy study (CPCT-02), Bins
et al. found that the WGS analysis of 469 tumour bi-
opsies was successful in 74% [35]. Possible factors
affecting the quality of the biopsy in lung cancer include
the size of the nodule, possible movement of the nodule
during respiration and depth of the biopsy since some
nodules may have central necrosis [36].

In conclusion, despite the fact that the study did met
its primary end-point, trastuzumab/pertuzumab was
only moderately active in a subset of patients with
heavily pre-treated HER2-mutated NSCLC. The best
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responses were observed in patients with less potential
other drivers, suggesting that activation of other onco-
genic pathways could have contributed to the lack of
effectivity in our cohort. We therefore believe that future
research should also aim at developing combinatorial-
targeted strategies, targeting multiple activated onco-
genic pathways, underscoring the importance of broad
genomic sequencing.
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