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ORIGINAL ARTICLE                                             
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ABSTRACT 
Background: In the single-arm CHRYSALIS trial, advanced non-small cell lung cancer patients harbor-
ing epidermal growth factor receptor (EGFR) exon 20 insertion (Exon 20ins) showed durable responses 
to amivantamab, an EGFR-MET bispecific antibody targeting tumors with EGFR Exon 20ins. This study 
compared the effectiveness of amivantamab to real-world systemic anti-cancer therapies in Japan.
Patients and methods: External control patients were selected by applying CHRYSALIS eligibility to 
Japanese patients from LC-SCRUM-Asia. External control patients were included for every qualifying 
line of therapy after platinum-based chemotherapy. Propensity score weighting was applied to exter-
nal control patients to adjust for differences in baseline characteristics. Outcomes were compared 
between external control patients, and all and Asian-only CHRYSALIS patients using weighted Cox pro-
portional hazards regression models for progression-free survival (PFS), time to next therapy (TTNT), 
and overall survival (OS), and generalized estimating equations with repeated measurements for over-
all response rate (ORR).
Results: One hundred fifteen CHRYSALIS and 94 external control patients were identified. Compared 
to external control patients, amivantamab-treated patients had significantly longer OS (median OS 
19.88 vs 14.09 months, HR [95% CI] 0.59 [0.40–0.88]), PFS (median PFS 6.74 vs 4.73 months, HR 0.59 
[0.45–0.78]), TTNT (median TTNT 12.16 vs 5.09 months, HR 0.39 [0.29–0.53]), and significantly higher 
ORR (41.7% vs 14.1%). Analyses of amivantamab-treated Asian patients (n¼ 61) showed similar clinical 
benefits.
Conclusion: In the absence of clinical evidence from randomized clinical trials, this study reflects the 
benefit of amivantamab after platinum-based chemotherapy for advanced non-small cell lung cancer 
patients harboring EGFR Exon 20ins, compared to current real-world therapies.
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Introduction

Lung cancer is the leading cause of cancer deaths worldwide, 
with an estimated 2.2 million new cases and 1.8 million deaths in 
2020 [1]. In Asia, there were 1.3 million new cases and 1.1 million 
deaths recorded in 2020 [2]. Non-small cell lung cancer (NSCLC) 
accounts for about 85% of all lung cancer cases, with 5-year sur-
vival estimates ranging from 78% in stage IA disease to 6% in 
stage IV disease based on the eighth edition of the Tumor Node 
Metastasis (TNM) staging system developed by the International 
Association for the Study of Lung Cancer [3–5].

Epidermal growth factor receptor (EGFR)-activating muta-
tions are detected in approximately 30–50% of patients with 
NSCLC in Asia [6]. Exon 19 deletions and exon 21 L858R 

point mutations account for 85–90% of all EGFR mutations in 
NSCLC [7–10]. These common mutations have shown good 
clinical response to EGFR tyrosine kinase inhibitors (TKIs), but 
uncommon mutations of the EGFR gene in NSCLC are associ-
ated with a poorer response to EGFR TKIs [8,10–13]. 
Approximately 4–12% of primary EGFR gene mutations are 
exon 20 insertions (Exon 20ins), and these constitute the 
most frequent uncommon mutations [14–17].

Limited real-world data so far indicate that advanced 
NSCLC (aNSCLC) patients with EGFR Exon 20ins are largely 
resistant to EGFR TKIs. Multiple studies in the Asian popula-
tion (China, Taiwan, and India) showed that among meta-
static patients with different EGFR exon 20 mutation 
subtypes, EGFR Exon 20ins showed the worst progression- 
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free survival and overall survival with first-generation EGFR 
TKIs in the first line of treatment as well as subsequent lines 
[18–20]. Structural analysis of EGFR Exon 20ins suggests that 
changes in the molecule’s drug-binding pocket shape 
reduced the ability of inhibitor molecules to bind to EGFR 
[21]. Third-generation EGFR TKI osimertinib has been shown 
to overcome the reduced drug sensitivity conferred by some 
EGFR Exon 20ins in vitro and in vivo [22–24]. However, the 
resistance of EGFR Exon 20ins to EGFR TKI therapy remains a 
therapeutic challenge [25]. As such, platinum-based chemo-
therapy is the standard first-line of therapy for most aNSCLC 
patients with EGFR Exon 20ins [26,27]. However, prognosis 
for these patients remains poor; progression after platinum- 
based chemotherapy eventually occurs [28,29]. Thus, there is 
a high unmet need for effective treatments for aNSCLC 
patients with EGFR Exon 20ins.

Amivantamab is a fully human EGFR and MET bispecific 
antibody with immune cell-directing activity [30]. In the 
Phase 1 CHRYSALIS trial, amivantamab demonstrated robust 
and durable anti-tumor activity with manageable safety pro-
file in aNSCLC patients with EGFR Exon 20ins who had pro-
gressed on or after platinum-based chemotherapy [30,31]. 
However, as CHRYSALIS was a non-randomized, single-arm 
trial, a study was conducted to identify a real-world control 
arm from three databases in the United States (US) to pro-
vide comparative evidence of the clinical benefit of amivan-
tamb [32]. In the study, the number of Asian patients was 
more prevalent in the amivantamb-treated cohort than in 
the US-based dataset. This study aimed to derive a clinically 
similar external control (EC) cohort with Asian patients. Thus, 
the LC-SCRUM-Asia database in Japan was utilized to assess 
the clinical benefit of amivantamab in aNSCLC patients with 
EGFR Exon 20ins who progressed on or after platinum-based 
chemotherapy in comparison to contemporary systemic anti-
cancer therapy approaches in real-world practice in Japan.

Materials and methods

Data sources

This was a comparative study utilizing data from the 
CHRYSALIS trial and Japanese cohort from the LC-SCRUM- 
Asia database. CHRYSALIS (ClinicalTrials.gov identifier: 
NCT02609776) sought to evaluate the safety, pharmacokinet-
ics, and preliminary efficacy of amivantamab in NSCLC 
patients with EGFR Exon 20ins and progressed on or after 
platinum-based chemotherapy [33]. The methods and initial 
findings have been previously reported [30].

LC-SCRUM-Asia is a genetic screening project conducted 
by the National Cancer Center of Japan to perform screening 
of treatment target genes in lung cancer patients. There are 
more than 200 medical institutions across Japan participating 
in LC-SCRUM-Asia. Patients enrolled in LC-SCRUM-Asia have 
clinical stage II-IV or recurrent lung cancer. The database col-
lects information on cancer biomarkers, patient clinical char-
acteristics, anti-cancer treatment history, and longitudinal 
clinical outcomes [34]. Tumor response and disease progres-
sion are evaluated by investigators according to the 
Response Evaluation Criteria in Solid Tumors (RECIST) version 

1.1. Between March 2015 and September 2020, EGFR muta-
tions were detected in 1,491 NSCLC patients. Among these 
patients, 148 (9.9%) patients had EGFR Exon 20ins, while 598 
(40.1%) and 524 (35.1%) patients had exon 19 deletions and 
exon 21 L858R point mutations, respectively.

Study populations

The CHRYSALIS trial cohort for this study consisted of 
aNSCLC patients (�18 years) with EGFR Exon 20ins who 
received the recommended Phase 2 dose of amivantamab. 
They had previously received platinum-based chemotherapy 
after metastatic NSCLC diagnosis or in the 12 months before 
metastatic NSCLC diagnosis, and had progressed on or after 
platinum-based chemotherapy. Additional inclusion and 
exclusion criteria can be found in Supplementary Materials 
S1. Eligible patients enrolled in the trial with a clinical cut-off 
date of 30 March 2021 were included in the trial cohort for 
this study.

The LC-SCRUM-Asia EC cohort for this study comprised 
adult aNSCLC patients with EGFR Exon 20ins who met clinic-
ally relevant eligibility criteria for the CHRYSALIS trial at 
enrollment into LC-SCRUM-Asia database. Patients were eli-
gible if they received platinum-based chemotherapy follow-
ing the diagnosis of locally advanced or metastatic NSCLC or 
in the 12 months before locally advanced or metastatic 
NSCLC diagnosis, and were treated with at least one line of 
systemic anticancer therapy (SACT) after platinum-based 
chemotherapy. Additional inclusion and exclusion criteria can 
be found in Supplementary Materials S1. Eligible patients 
enrolled in the LC-SCRUM-Asia database between March 
2015 and September 2020 were included in the EC cohort.

Study variables and outcomes

Demographic characteristics (age, sex, race, and smoking his-
tory) and treatment characteristics (number of lines of ther-
apy [LOTs] received, and SACT regimens prescribed) were 
recorded for patients in the CHRYSALIS trial cohort and in 
the EC cohort. The outcomes evaluated in this study were 
overall survival (OS), progression-free survival (PFS), time to 
next therapy (TTNT), and overall response rate (ORR). OS was 
measured from the index date to the date of death from any 
cause. PFS was defined as the interval between the index 
date and the date of disease progression or death from any 
cause, whichever occurred first, while TTNT was defined as 
the interval between the index date and the initiation of 
subsequent SACT or death, whichever occurred first.

For the CHRYSALIS trial cohort, the index date was 
defined to be the date of receiving the first dose of amivan-
tamab. For the EC cohort, the index date was defined 
according to the approach proposed by Hernan et al. where 
dates of each qualifying LOT after platinum-based chemo-
therapy were considered [35]. Thus, each EC patient identi-
fied from LC-SCRUM-Asia database could be included 
multiple times, once for each qualifying LOT. Patients were 
censored at the last known date of visit if they were lost to 
follow-up, alive at the end of the follow-up period (for OS), 
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alive and progression-free at the end of the follow-up period 
(for PFS), or alive and without a record of subsequent SACT 
at the end of the follow-up period (for TTNT). ORR was 
defined as the percentage of patients who achieved a con-
firmed best overall response of complete response or partial 
response.

Statistical analyses

The propensity score weighting approach, average treatment 
effect on the treated (ATT), was utilized to weight EC 
patients to the distribution of baseline covariates in 
CHRYSALIS (age, sex, smoking history, and number of prior 
LOTs) to adjust for differences in baseline characteristics 
between CHRYSALIS and EC patients. Standardized differen-
ces between CHRYSALIS and EC patients were calculated 
before and after baseline covariate adjustment. An absolute 
standardized difference of <10% after adjustment for each 
baseline covariate in the propensity score model was consid-
ered to indicate good balance [36].

Descriptive statistics were used to describe the baseline 
characteristics of the two cohorts. Categorical data (including 
treatments received by EC patients, stratified by LOT) were 
presented using frequencies and proportions, while continu-
ous data were presented using means and standard devia-
tions. To assess for differences between cohorts, Student’s 
t-test was used to compare means of continuous variables 
while Chi-Square test was used to compare proportions of cat-
egorical variables.

Clinical outcomes including OS, PFS, and TTNT were 
described using weighted Kaplan-Meier (KM) curves and 
compared between the CHRYSALIS and EC cohorts using 
weighted Cox proportional hazards regression models. 
Median time-to-event and hazard ratios (HRs) with associated 
95% confidence intervals (95% CIs) were estimated. ORR was 
compared between the two cohorts using weighted general-
izing estimating equations with repeated measurements, and 
odds ratio (OR) with associated 95% CI was estimated.

To investigate the clinical benefit of amivantamab in 
Asian patients, analyses described previously were repeated 
with the CHYSALIS trial cohort restricted to patients enrolled 
from Asia. Sensitivity analyses were conducted to investigate 
the impact of using different weighting approaches to adjust 
for differences in the distribution of baseline covariates 
between CHRYSALIS patients and EC patients to compare 
clinical outcomes. Stabilized probability of treatment weights 
(sIPTW), average treatment effect for the overlap population 
(ATO), average treatment effect for the control (ATC), doubly 
robust estimator and unweighted Cox/logistic regression 
models were evaluated. Sensitivity analyses were also con-
ducted to evaluate the impact of using the date of initiation 
of the first LOT after platinum-based chemotherapy as the 
index date for the EC cohort on the comparison of clinical 
outcomes between CHRYSALIS and EC patients. A risk set 
adjustment method or delayed entry model was imple-
mented for OS to adjust for bias arising from left truncation. 
A p-value <0.05 was considered statistically significant. All 

analyses were performed using SAS version 9.4 (SAS Institute 
Inc., North Carolina, USA).

Ethics approval

The CHRYSALIS trial was approved by an Independent Ethics 
Committee and carried out in accordance with The Code of 
Ethics of the World Medical Association (Declaration of 
Helsinki). All patients provided written informed consent. The 
use of LC-SCRUM-Asia data was approved by the institutional 
review board of National Cancer Center Hospital East. 
Patients had provided consent on the use of data for future 
research during enrollment into LC-SCRUM-Asia.

Results

A total of 115 CHRYSALIS patients and 94 LC-SCRUM-Asia 
patients were identified and included in the study after pro-
pensity score matching. Table 1 summarizes the baseline 
characteristics of the two cohorts of patients. While age, sex, 
and smoking history were comparable between CHRYSALIS 
and unweighted EC patients, unweighted EC patients had 
significantly more prior number of LOTs compared to 
CHRYSALIS patients (p< 0.001). Good balance of covariates 
between the CHRYSALIS and LC-SCRUM-Asia patients was 
achieved after propensity score matching, with an absolute 
standardized difference of < 10% achieved after adjustment 
for each baseline covariate included in the propensity score 
model (Figure S1 in Supplementary Materials S2).

Treatments received by EC patients after platinum-based 
chemotherapy are summarized in Table 2. Among 309 quali-
fying LOTs contributed by 94 EC patients, docetaxel, IO, and 
EGFR TKIs comprised 62.8% of all LOTs.

Figure 1(a–c) shows the KM curves comparing OS, PFS, 
and TTNT of the CHRYSALIS and EC cohorts. Compared to EC 
patients, amivantamab-treated CHRYSALIS patients had sig-
nificantly longer OS (HR [95% CI]: 0.59 [0.40, 0.88]; median 
OS: 19.88 vs 14.09 months), PFS (HR [95% CI]: 0.59 [0.45, 
0.78]; median PFS: 6.74 vs 4.73 months), and TTNT (HR [95% 
CI]: 0.39 [0.29, 0.53]; median TTNT: 12.16 vs 5.09 months). 
ORR was also significantly higher in amivantamab-treated 
patients than in EC patients (41.7% vs. 14.1%; OR [95% CI]: 
4.40 [2.62, 7.40]).

Asian patients

There were 61 Asian patients in the CHRYSALIS cohort and 
94 LC-SCRUM-Asia patients included in the subgroup analy-
ses. Table 3 summarizes the baseline characteristics of the 
Asian CHRYSALIS and EC cohorts. Unweighted EC patients 
had significantly more prior number of LOTs compared to 
Asian CHRYSALIS patients (p¼ 0.048). There were no signifi-
cant differences between cohorts for the other variables. A 
good balance of covariates between the Asian CHRYSALIS 
and LC-SCRUM-Asia patients was achieved after propensity 
score matching, with an absolute standardized difference of 
< 10% achieved after adjustment for each baseline covariate 
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included in the propensity score model (Figure S2 in 
Supplementary Materials S2).

Figure 2(a–c) shows the KM curves for OS, PFS and TTNT 
for the Asian CHRYSALIS and EC cohorts. Similar to the 
results comparing the overall CHRYSALIS and EC cohorts 
compared to EC patients, amivantamab-treated Asian 
patients had significantly longer OS (HR [95% CI]: 0.44 [0.26, 
0.74]; median OS: not evaluable vs 13.40 months), PFS (HR 
[95% CI]: 0.59 [0.41, 0.84]; median PFS: 6.74 vs 4.30 months), 
and TTNT (HR [95% CI]: 0.39 [0.27, 0.58]; median TTNT: 8.94 
vs 4.96 months). Similarly, ORR was also significantly higher 
in amivantamab-treated Asian patients than in EC patients 
(44.3% vs. 13.3%; OR [95% CI]: 5.18 [2.80, 9.60]).

Sensitivity analyses

Sensitivity analyses were conducted to investigate the impact 
of using different weighting approaches to adjust for differ-
ences in the distribution of baseline covariates between 
CHRYSALIS patients and EC patients and to evaluate the 
impact of using the first LOT after platinum-based chemo-
therapy (instead of all qualifying LOTs) for the EC cohort on 
the comparison of clinical outcomes between CHRYSALIS 
and EC patients. Statistically significant differences in clinical 
outcomes comparing all CHRYSALIS patients and Asian 
CHRYSALIS patients to EC patients respectively remained des-
pite the use of different weighting approaches. Detailed 
results are presented in Tables S1 and S2 of Supplementary 

Materials S2. With the use of the first LOT after platinum- 
based chemotherapy, PFS and TTNT remained significantly 
longer, and ORR remained significantly higher in CHRYSALIS 
patients than in EC patients. There was no significant differ-
ence in OS between CHRYSALIS and EC patients. Detailed 
results are presented in Table S3 of Supplementary 
Materials S2.

Discussion

This study was a comparative analysis of amivantamab in a 
clinical trial and contemporary SACT in real-world practice in 
Japanese aNSCLC patients with EGFR Exon 20ins. The study 
found that amivantamab-treated patients had significantly 
better clinical outcomes than EC patients who received cur-
rent therapies. Findings were consistent using the subgroup 
analyses of Asian patients from the CHRYSALIS trial, and in 
sensitivity analyses where different propensity weighting 
approaches and the use of first LOT after platinum-based 
chemotherapy were evaluated.

First-line platinum-based chemotherapy is recommended 
for most aNSCLC patients with EGFR Exon 20ins, with no 
clear recommendations or guidelines after the failure of plat-
inum-based chemotherapy [26]. Based on the real-world data 
in our current study, the analyses of treatment patterns 
indeed showed the majority of aNSCLC patients (77.4%) 
received platinum-based therapy as the first line treatment, 
while for the second line treatment, platinum-based therapy 

Table 2. Treatment patterns of LC-SCRUM EC patients in post-platinum lines by each LOT.

All LOTs First LOT Second LOT Third LOT

Total number of lines 309 94 76 60
Docetaxel (%) 68 (22.0%) 30 (31.9%) 24 (31.6%) 8 (13.3%)
Immuno-oncology (%) 67 (21.7%) 17 (18.1%) 19 (25.0%) 17 (28.3%)
EGFR TKIs (%) 59 (19.1%) 17 (18.1%) 13 (17.1%) 10 (16.7%)
Platinum-based therapy (%) 39 (12.6%) 18 (19.1%) 9 (11.8%) 3 (5.0%)
Others (%) 76 (24.6%) 12 (12.8%) 11 (14.5%) 22 (36.7%)

LOT: line of therapy.

Table 1. Baseline characteristics of CHRYSALIS and LC-SCRUM-Asia EC patients with (weighted) and without propensity score 
matching (unweighted).

LC-SCRUM-Asia N¼ 94

CHRYSALIS N¼ 115 Unweighted Weighted p-Value�

Number of LOTs 115 309 114.6 –
Age (years) 0.258

Mean (SD) 61.6 (10.1) 60.3 (10.9) 61.4 (6.5)
Sex (%) 0.759

Female 70 (60.9) 183 (59.2) 68 (59.7)
Male 45 (39.1) 126 (40.8) 46 (40.3)

Race (%) –
Asian 61 (53.0) 309 (100.0) –
Black/African American 2 (1.7) 0 (0.00)
White 42 (36.5) 0 (0.00)
Missing 10 (8.8) 0 (0.00)

Smoking history (%) 0.856
Yes 48 (41.7) 132 (42.7) 49 (42.6)
No 67 (58.3) 177 (57.3) 66 (57.4)

Prior number of LOTs (%) <0.001
1 49 (42.6) 78 (25.2) 48 (42.3)
2 34 (29.6) 73 (23.6) 34 (29.5)
3þ 32 (27.8) 158 (51.1) 32 (28.2)

LOTs: lines of therapy; SD: standard deviation.
�P-value was calculated comparing data from CHRYSALIS patients with unweighted data from EC patients.
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(26.4%), docetaxel (26.4%), and IO (19.1%) were the top three 
most common therapies. When identifying aNSCLC patients 
who progressed on or after platinum-based therapies only, 
docetaxel, IO, and EGFR TKIs were the top three most com-
mon therapies received in Japan (Table 2). The results 
showed that IO and EGFR TKIs are still commonly prescribed 
in the real-world setting despite established evidence of 
poor response to immune checkpoint inhibitors and EGFR 
TKIs among NSCLC patients with EGFR Exon 20ins [37]. There 
is a lack of effective treatment options after the failure of 
platinum-based chemotherapy, which accentuates the need 
to seek out new treatment strategies after the failure of plat-
inum-based chemotherapy for aNSCLC patients with EGFR 
Exon 20ins.

Amivantamab received approval and conditional approval 
by the US Food and Drug Administration and the European 
Medicines Agency, respectively, in 2021 for use in adult 

patients with locally advanced or metastatic NSCLC with 
EGFR Exon 20ins whose disease progressed on or after plat-
inum-based chemotherapy. As a new treatment option, ami-
vantamab showed promising results in the CHRYSALIS trial, 
where aNSCLC patients with EGFR Exon 20ins post-platinum 
chemotherapy received amivantamab and demonstrated dur-
able responses [30]. In this study, amivantamab-treated 
CHRYSALIS patients had significantly longer OS, PFS, and 
TTNT, and significantly higher ORR than EC patients from LC- 
SCRUM-Asia in Japan. The results corroborated a previously 
conducted study using the same cohort of CHRYSALIS trial 
patients, and a pooled external cohort of patients from three 
US-based real-world databases [32].

The previous study conducted using real-world data from 
the US noted that Asian patients were more prevalent in the 
amivantamab-treated cohort than in the US real-world data-
bases [32]. This was due to the CHRYSALIS trial being 

Figure 1. KM curves for amivantamab-treated CHRYSALIS and LC-SCRUM-Asia EC patients for (a) overall survival (OS), (b) progression-free survival (PFS), and (c) 
time to next therapy (TTNT). �NE: Not evaluable.
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Figure 2. KM curves for Asian CHRYSALIS and LC-SCRUM-Asia EC patients for (a) overall survival (OS), (b) progression-free survival (PFS), and (c) time to next ther-
apy (TTNT). �NE: Not evaluable.

Table 3. Baseline characteristics of Asian CHRYSALIS and LC-SCRUM-Asia EC patients with (weighted) and without propensity 
score matching (unweighted).

LC-SCRUM-Asia N¼ 94

Asian CHRYSALIS N¼ 61 Unweighted Weighted p-Value�

Number of LOTs 61 309 61.0 –
Age (years) 0.909

Mean (SD) 60.1 (10.2) 60.3 (10.9) 59.9 (4.9)
Sex (%) 0.976

Female 36 (59.0) 183 (59.2) 35 (57.6)
Male 25 (41.0) 126 (40.8) 26 (42.4)

Smoking history (%) 0.468
Yes 23 (37.7) 132 (42.7) 23 (38.2)
No 38 (62.3) 177 (57.3) 38 (61.8)

Prior number of LOTs (%) 0.048
1 24 (39.3) 78 (25.2) 24 (39.3)
2 15 (24.6) 73 (23.6) 15 (24.6)
3þ 22 (36.1) 158 (51.1) 22 (36.1)

LOTs: lines of therapy; SD: standard deviation.
�P-value was calculated comparing data from CHRYSALIS patients with unweighted data from EC patients.
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initiated in South Korea before expanding to the US and 
other countries [30]. It is noteworthy that the current study 
utilized an Asian database to derive an EC cohort, and add-
itional analyses were conducted to compare Asian 
CHRYSALIS patients with EC patients who were all of Asian 
descent. However, it should be noted that while the EC 
patients were ethnically similar to CHRYSALIS patients, LC- 
SCRUM-Asia patients were all Japanese. Findings of better 
clinical outcomes in amivantamab-treated patients persisted 
in the subgroup analyses of Asian patients. Our study pro-
vides additional evidence of the clinical benefit of amivanta-
mab compared to current therapies.

The primary propensity score weighting approach used in 
this study to adjust for differences in baseline characteristics 
between CHRYSALIS patients and LC-SCRUM-Asia EC patients 
was ATT. The use of other weighting approaches was 
explored with sensitivity analyses. Regardless of the weight-
ing approach used, there were statistically significant differ-
ences in clinical outcomes comparing CHRYSALIS patients to 
EC patients, with CHRYSALIS patients showing better clinical 
benefit in OS, PFS, TTNT, and ORR. The consistency of results 
between main and sensitivity analyses, and across all clinical 
outcomes raises confidence in the robustness of the study’s 
findings, further supporting the effectiveness of amivanta-
mab as compared to current therapies.

This study used all qualifying LOTs from LC-SCRUM-Asia 
database patients to compare clinical outcomes between 
CHRYSALIS patients and EC patients, as proposed by Hernan 
et al. [35]. In sensitivity analyses, the use of first LOT after 
platinum-based chemotherapy also showed that amivanta-
mab-treated CHRYSALIS patients had significantly better clin-
ical outcomes (PFS, TTNT, and ORR) than EC patients treated 
with real-world therapies. Even though there was no signifi-
cant difference in OS between amivantamab-treated patients 
and EC patients, the consistency of results between main 
and sensitivity analyses for the other clinical outcomes indi-
cates a clinical benefit of amivantamab compared to current 
therapies. While it would be interesting to compare amivan-
tamab with specific therapies at different LOTs, we were lim-
ited by the small number of patients for each specific 
therapy and LOT given the rarity of the mutation.

A strength of this protocol-driven study was the compari-
son of individual, patient-level data from a real-world data 
source with clinical trial data. This enabled assessment of the 
clinical benefit of amivantamab against current therapies in 
the absence of randomized clinical trials. The purposeful col-
lection of detailed lung cancer-related data from the LC- 
SCRUM-Asia database makes it well-suited as an external 
comparator for single-arm lung cancer clinical trials. This 
study should also be evaluated within its limitations. Not all 
information collected in the CHRYSALIS trial was available in 
the LC-SCRUM-Asia database, a common challenge with real- 
world databases. Thus, some eligibility criteria used to iden-
tify EGFR Exon 20ins patients for the CHRYSALIS trial could 
not be applied to the LC-SCRUM-Asia database. As this was a 
non-randomized study, possible bias could be attributed to 
limited baseline characteristics to assess comparability 
between the two groups, and unidentified confounders 

which were not adjusted for. For example, patients enrolled 
in CHRYSALIS had Eastern Cooperative Oncology Group 
(ECOG) Performance Status (PS) 0 or 1 and had no untreated 
brain metastases. In contrast, patients from LC-SCRUM-Asia 
included in this study were allowed to have unknown ECOG 
PS, and had no requirements specified for brain metastases. 
Information on ECOG PS and brain metastases was only cap-
tured at enrolment into LC-SCRUM-Asia, thus limiting the 
identification of patients having these characteristics. To 
note, an analysis was conducted to include brain metastases 
and ECOG PS as covariates in the propensity score weighting 
approach, and similar results were obtained. Another limita-
tion, again inherent to real-world data sources, was that 
some data and outcomes may not be captured in as standar-
dized of a manner or assessed as frequently compared to 
protocol-driven clinical trials. For example, physician assess-
ments of treatment response may not be consistent and 
could reduce comparability between cohorts.

An area for consideration in future research would be to 
investigate the effects of EGFR Exon 20ins variants. It has 
been reported in the literature that some clinical characteris-
tics have been associated with specific EGFR Exon 20ins var-
iants, and that the variants had varying degrees of sensitivity 
to therapies [37–42]. However, these were not explored in 
the current study.

Conclusion

Amivantamab-treated patients had significantly longer OS, 
PFS, and TTNT, and significantly higher ORR than patients 
treated with real-world therapies in the post-platinum-based 
chemotherapy setting in Japan. This reflects the benefit of 
amivantamab after platinum-based chemotherapy for 
aNSCLC EGFR Exon 20ins patients, compared to current 
therapies, and highlights the need for more targeted treat-
ments for this patient population. At the time of publication, 
the phase III trial PAPILLON (NCT04538664) evaluating ami-
vantamab in combination with chemotherapy in the frontline 
setting had recently been reported to have met its primary 
endpoint of PFS, providing further evidence of the efficacy of 
amivantamab in aNSCLC EGFR Exon 20ins patients [43].
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