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IMPORTANCE Metastatic non–small cell lung cancer (mNSCLC) with EGFR exon 20 insertion
(EGFRex20ins) mutations is associated with a poor prognosis. Mobocertinib is an oral
tyrosine kinase inhibitor designed to selectively target EGFRex20ins mutations.

OBJECTIVE To evaluate treatment outcomes and safety of mobocertinib in patients
with previously treated EGFRex20ins-positive mNSCLC.

DESIGN, SETTING, AND PARTICIPANTS This 3-part, open-label, phase 1/2 nonrandomized
clinical trial with dose-escalation/dose-expansion cohorts (28 sites in the US) and a
single-arm extension cohort (EXCLAIM; 39 sites in Asia, Europe, and North America) was
conducted between June 2016 and November 2020 (data cutoff date). The primary analysis
populations were the platinum-pretreated patients (PPP) cohort and the EXCLAIM cohort.
The PPP cohort included 114 patients with platinum-pretreated EGFRex20ins-positive
mNSCLC who received mobocertinib 160 mg once daily from the dose-escalation (n = 6),
dose-expansion (n = 22), and EXCLAIM (n = 86) cohorts. The EXCLAIM cohort included
96 patients with previously treated EGFRex20ins-positive mNSCLC (10 were not platinum
pretreated and thus were excluded from the PPP cohort).

INTERVENTIONS Mobocertinib 160 mg once daily.

MAIN OUTCOMES AND MEASURES The primary end point of the PPP and EXCLAIM cohorts was
confirmed objective response rate (ORR) assessed by independent review committee (IRC).
Secondary end points included confirmed ORR by investigator, duration of response,
progression-free survival, overall survival, and safety.

RESULTS Among the PPP (n = 114) and EXCLAIM (n = 96) cohorts, the median (range) age
was 60 (27-84) and 59 (27-80) years, respectively; most patients were women (75 [66%]
and 62 [65%], respectively) and of Asian race (68 [60%] and 66 [69%], respectively).
At data cutoff, median follow-up was 14.2 months in the PPP cohort (median 2 prior
anticancer regimens; 40 [35%] had baseline brain metastases), with confirmed ORR of 28%
(95% CI, 20%-37%) by IRC assessment and 35% (95% CI, 26%-45%) by investigator
assessment; median duration of response by IRC assessment was 17.5 months (95% CI,
7.4-20.3). Median progression-free survival by IRC assessment was 7.3 months (95% CI,
5.5-9.2). Median overall survival was 24.0 months (95% CI, 14.6-28.8). In the EXCLAIM
cohort, median follow-up was 13.0 months, with confirmed ORR by IRC assessment of 25%
(95% CI, 17%-35%) and by investigator assessment of 32% (95% CI, 23%-43%).
The most common treatment-related adverse events were diarrhea and rash.

CONCLUSIONS AND RELEVANCE In this open-label, phase 1/2 nonrandomized clinical trial,
mobocertinib was associated with clinically meaningful benefit in patients with previously
treated EGFRex20ins-positive mNSCLC, with a manageable safety profile.

TRIAL REGISTRATION ClinicalTrials.gov Identifier: NCT02716116

JAMA Oncol. 2021;7(12):e214761. doi:10.1001/jamaoncol.2021.4761
Published online October 14, 2021. Corrected on February 24, 2022.

Supplemental content

Author Affiliations: Author
affiliations are listed at the end of this
article.

Corresponding Author: Caicun
Zhou, PhD, MD, Department of
Oncology, Shanghai Pulmonary
Hospital, 507 Zhengmin Rd,
Yangpu District, Shanghai 200433,
China (caicunzhoudr@163.com).

Research

JAMA Oncology | Original Investigation

(Reprinted) 1/10

Downloaded From: https://jamanetwork.com/ on 08/09/2022

https://clinicaltrials.gov/ct2/show/NCT02716116
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaoncol.2021.4761?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.4761
https://jamanetwork.com/journals/onc/fullarticle/10.1001/jamaoncol.2021.4761?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaoncol.2021.4761
mailto:caicunzhoudr@163.com


E GFR exon 20 insertion (EGFRex20ins) mutations
occur in 4% to 12% of EGFR-mutated non–small cell
lung cancers (NSCLCs)1-5 and approximately 2% of all

NSCLCs.4 Most patients with EGFRex20ins-positive meta-
static NSCLC (mNSCLC) receive first-line platinum-based
chemotherapy but typically develop progressive dis-
ease (PD) within 6 months.6-8 The EGFR TKIs, afatinib, erlo-
tinib, and gefitinib, have limited activity in patients with
EGFRex20ins-positive mNSCLC; in line-unspecified set-
tings, their response rate is approximately 10% and median
progression-free survival (PFS) is 1 to 3 months.9 Immune
checkpoint inhibitors, alone or in combination with chemo-
therapy in a mixture of settings, have response rates of 0%
to 25% and typical PFS of 2 to 3 months.8,10,11 Docetaxel,
commonly used as second-line treatment for NSCLC, has a
14% response rate, median duration of response (DoR) of 5.6
to 6.2 months, and median PFS of 3 months in patients
with mNSCLC (unspecified mutation) with PD following
platinum-based therapy.12-14

Mobocertinib, a first-in-class, potent, oral, irreversible TKI
designed to selectively target in-frame EGFRex20ins muta-
tions in NSCLC, is approved in the US for patients with locally
advanced or metastatic NSCLC with EGFRex20ins mutations
whose disease has progressed on prior platinum-based
chemotherapy.15 In an ongoing phase 1/2 clinical trial, its rec-
ommended phase 2 dose was determined to be 160 mg once
daily.16 Among 28 patients with NSCLC with EGFRex20ins
mutations treated at a dose of 160 mg daily in the phase 1/2
dose escalation and expansion, investigator-assessed con-
firmed objective response rate (ORR) as of January 27, 2020,
was 43%, with median DoR of 13.9 months and median PFS of
7.3 months.16 These promising results led to an extension
cohort (EXCLAIM) that evaluated mobocertinib, 160 mg
once daily, in previously treated patients with EGFRex20ins-
positive mNSCLC. Here, we report results of the primary analy-
sis of EGFRex20ins-positive mNSCLC platinum-pretreated
patients (PPP cohort) who received mobocertinib, 160 mg
once daily, in the dose-escalation, expansion, or EXCLAIM
extension cohort of the phase 1/2 trial.

Methods
Study Design
This 3-part, open-label, multicenter, phase 1/2 nonrandom-
ized clinical trial (ClinicalTrials.gov identifier: NCT02716116;
trial protocol in Supplement 1 and statistical analysis plan in
Supplement 2) consists of a dose-escalation study in patients
with advanced refractory NSCLC, an expansion study in 7 mo-
lecularly and histologically defined expansion cohorts (eFig-
ure 1 in Supplement 3),16 and an extension cohort (EXCLAIM)
evaluating activity of mobocertinib, 160 mg once daily, in pa-
tients with previously treated locally advanced or metastatic
EGFRex20ins-positive NSCLC. The dose-escalation and
expansion parts were conducted at 28 sites in the US.
The EXCLAIM cohort enrolled patients at 39 sites in Asia
(57 patients), North America (30 patients [1 not treated]), and
Europe (10 patients).

The study protocol and all amendments were approved
by appropriate institutional review boards or ethics commit-
tees. The study was conducted in accordance with the
Declaration of Helsinki, International Council for Harmoni-
sation Tripartite Guideline for Good Clinical Practice,
and applicable local regulations. All patients provided writ-
ten informed consent. This study followed the Consoli-
dated Standards of Reporting Trials (CONSORT) reporting
guideline.

Participants
General eligibility criteria were reported previously.16 Patients
(aged ≥18 years) had measurable disease by Response Evalu-
ation Criteria in Solid Tumors (RECIST) version 1.117; Eastern
Cooperative Oncology Group performance status of 0 or 1;
adequate kidney, hepatic, and bone marrow function; and nor-
mal QT interval. Key exclusion criteria were spinal cord com-
pression, leptomeningeal disease, interstitial lung disease, ra-
diation pneumonitis requiring corticosteroids, drug-related
pneumonitis, small-molecule anticancer therapy or radio-
therapy within 14 days of initiating mobocertinib (except re-
versible EGFR TKIs [erlotinib, gefitinib], permitted up to
7 days prior), antineoplastic monoclonal antibody therapy
within 28 days, and use of moderate or strong CYP3A inhibi-
tors or inducers within 10 days.

Patients were eligible for the EXCLAIM cohort if they had
NSCLC with documented in-frame EGFRex20ins mutation de-
termined by a qualified local test or accredited laboratory,
sufficient tumor tissue for central analysis, and 1 or 2 prior regi-
mens of systemic anticancer chemotherapy for locally ad-
vanced or metastatic disease. Prior EGFR TKI treatment was
allowed unless the patient had an objective response and sub-
sequent disease progression during TKI treatment. Patients
with active brain metastases (ie, either previously untreated
or previously treated with documented progression follow-
ing treatment) were excluded. Patients with brain metastases
were allowed if their metastases were treated (surgery and/or
radiation therapy) and stable (no corticosteroid therapy
within 7 days of initiating mobocertinib) without evidence
of new or enlarging brain metastases.

Key Points
Question Does mobocertinib have activity in patients with EGFR
exon 20 insertion (EGFRex20ins)–positive metastatic non–small
cell lung cancer (mNSCLC) previously treated with platinum-based
chemotherapy?

Findings In this nonrandomized clinical trial, mobocertinib
showed antitumor activity in patients with platinum-pretreated
EGFRex20ins-positive mNSCLC, with a confirmed objective
response rate of 28%, median duration of response of 17.5
months, and median progression-free survival of 7.3 months by
independent review committee assessments. The safety profile
was characterized by gastrointestinal and cutaneous adverse
events, which were largely manageable.

Meaning Mobocertinib has a favorable risk-benefit profile in
patients with previously treated EGFRex20ins-positive mNSCLC.
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Procedures
Patients received mobocertinib, 160 mg once daily, and could
continue treatment until PD requiring alternate therapy, in-
tolerable adverse events (AEs) in the investigator’s opinion, or
another protocol-specified discontinuation criterion was met.
Mobocertinib could be continued after disease progression if
the patient was experiencing clinical benefit per investigator
assessment. Dose interruptions and reductions were imple-
mented to manage AEs.

Disease assessment included imaging of the chest, abdo-
men, pelvis, and brain by computed tomography scans or mag-
netic resonance imaging with contrast (unless contraindi-
cated) at screening, every 8 weeks through cycle 14 (28 days/
cycle), and every 3 cycles thereafter. Investigators and a central
independent review committee (IRC) assessed scans per
RECIST version 1.1.17 Confirmed responses were responses
that persisted at least 4 weeks after initial observation.

Formalin-fixed, paraffin-embedded tumor tissue samples
collected at screening were analyzed by next-generation se-
quencing using Oncomine Dx Target Test (ThermoFisher
Scientific) validated to detect EGFRex20ins mutations or Tru-
Sight Tumor 170 assay (Illumina, Inc). In cases of inadequate
tissue quality or sequencing failure, the EGFRex20ins vari-
ant reported by local testing was used.

Adverse events were coded according to the Medical
Dictionary for Regulatory Activities, version 23.0, and graded
according to National Cancer Institute Common Terminology
Criteria for Adverse Events, versions 4.0 and 5.0 (after Amend-
ment 3). Race and ethnicity were either self-reported (in the
US primarily) or investigator assessed (in Europe and Asia pri-
marily) at screening and then recorded by investigators using
Interactive Response Technology to allow identification of race-
and ethnicity-associated treatment effects. Race was as-
signed to the following categories: American Indian or Alaska
Native, Asian, Black or African American, Native Hawaiian or
other Pacific Islander, White, or other. Ethnicity was as-
signed to the following categories: Hispanic or Latino and not
Hispanic or Latino.

Outcomes
The primary end point of the PPP and EXCLAIM cohorts was
confirmed ORR by IRC assessment per RECIST v1.1. Second-
ary end points included confirmed ORR by investigator as-
sessment; DoR and time to response, per IRC and investiga-
tor assessment; disease control rate (percentage of patients with
best response of complete response, partial response, or stable
disease for at least 6 weeks), per IRC and investigator assess-
ment; PFS, per IRC and investigator assessment; and overall
survival (OS). Safety end points included AEs, laboratory val-
ues, vital signs, and physical examination findings. Patient-
reported outcomes included the European Organisation for
Research and Treatment of Cancer (EORTC) Quality of Life
(QOL) Questionnaire-C30 (QLQ-C30) and EORTC QOL Ques-
tionnaire, lung cancer module (QLQ-LC13).

Statistical Analysis
The primary analysis populations were the PPP and EXCLAIM
cohorts. The PPP cohort included platinum-pretreated

patients with EGFRex20ins-positive mNSCLC who received
mobocertinib, 160 mg once daily, in the dose-escalation part,
expansion cohort 1, or EXCLAIM. For both the PPP and
EXCLAIM cohorts, treatment outcomes and safety were
evaluated in all patients who received at least 1 dose of mobo-
certinib. Primary analyses were planned to occur when all
ongoing patients had completed their cycle 6 disease assess-
ment. Two-sided exact 95% binomial CIs were computed
for binary end points (eg, ORR). Time-to-event end points
(eg, PFS), analyzed using Kaplan-Meier methods, are ex-
pressed as medians and corresponding 95% CIs. Sample size
calculations, prespecified subgroup analyses, and defini-
tions for time to event outcomes are described in eMethods
in Supplement 3.

Core lung cancer symptoms (eg, dyspnea, cough, pain in
chest) measured by EORTC QLQ-LC13 were analyzed in pa-
tients from the EXCLAIM cohort who had baseline and at least
1 postbaseline measurements. Changes from baseline in sub-
scale scores of EORTC QLQ-LC13 were analyzed by linear mixed
models including baseline score and visit as covariates.18,19

Missing data were not imputed. All statistical analyses were
conducted using SAS, version 9.4 or later (SAS Institute).

Results
Patients
Between June 8, 2016, and November 1, 2020, 114 platinum-
pretreated patients with EGFRex20ins-positive mNSCLC re-
ceived mobocertinib, 160 mg once daily, in the dose-
escalation part (n = 6), expansion cohort 1 (n = 22), and the
EXCLAIM cohort (n = 86); the PPP cohort included these 114
patients (Figure 1). The EXCLAIM cohort included 96 pa-
tients (10 patients were not platinum pretreated and thus ex-
cluded from PPP cohort). Demographic and baseline charac-
teristics were similar in the PPP and EXCLAIM cohorts (Table 1),
with median (range) age of 60 (27-84) and 59 (27-80) years,
respectively; most patients were women (75 [66%] and 62
[65%]) and never smokers (81 [71%] and 70 [73%]). For the PPP
and EXCLAIM cohorts, respectively, 68 (60%) and 66 (69%)
were of Asian race; 3 (3%) and 2 (2%) were of Black or African
American race; 42 (37%) and 28 (29%) were of White race; and
1 (1%) and 0 did not have race reported; 113 (99%) and 95 (99%)
reported Hispanic or Latino ethnicity, and 1 (1%) and 1 (1%) re-
ported not Hispanic or Latino ethnicity. The median number
of prior systemic anticancer regimens was 2 in the PPP cohort
and 1 in the EXCLAIM cohort. Approximately one-third (40
[35%] and 33 [34%]) of patients had baseline brain metasta-
ses. At data cutoff, 26 patients (23%) in the PPP cohort and 25
patients (26%) in the EXCLAIM cohort remained on mobocer-
tinib treatment, with median (range) time on treatment of
7.4 (0.0-34.0) months and 6.8 (0.0-18.8) months, respec-
tively. Median (range) follow-up was 14.2 (0.7-35.8) months
and 13.0 (0.7-18.8) months, respectively.

All patients had NSCLC with in-frame EGFRex20ins mu-
tations documented by local testing at enrollment. The exact
insertion was identified by retrospective central sequencing
in 68 patients and available by local testing in 27 other pa-
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tients. Among these 95 patients, 32 independent EGFRex20ins
variants were identified (eTable in Supplement 3). The most
frequent EGFRex20ins mutations were V769_D770insASV
(ASV, 25 patients), D770_N771insSVD (SVD, 13 patients), and
H773_V774insNPH (NPH, 9 patients), which together repre-
sented 41% of patients in the PPP cohort. Forty-eight patients
(42%) had 29 distinct less frequent EGFRex20ins variants.
Most patients (74%; 70 of 95) had near-loop insertions (posi-
tions 767-772), 25% (24 of 95) had far-loop insertions (posi-
tions 773-775), and 1 (1%; 1 of 95) had the FQEA insertion within
the C-helix (A763_Y764insFQEA).

Treatment Outcomes
PPP Cohort
The confirmed ORR by IRC assessment was 28% (95% CI, 20%-
37%) and by investigator assessment was 35% (95% CI, 26%-
45%; Table 2). The confirmed disease control rate by IRC as-
sessment was 78% (95% CI, 69%-85%). Best percentage change
in target lesions and objective response by time on treatment
are shown in Figure 2A and B, respectively. Ninety-six patients
(84%) had a reduction from baseline in sum of target lesion di-
ameters per IRC assessments. Median time to IRC-assessed con-
firmed response was 1.9 months (95% CI, 1.8-3.6) and median
DoR was 17.5 months (95% CI, 7.4-20.3; Figure 2C). At data cut-
off, 65 patients (57%) had events of IRC-assessed disease pro-
gression or death, with median PFS of 7.3 months (95% CI,
5.5-9.2; eFigure 2 in Supplement 3). Median investigator-

assessed PFS was 7.3 months (95% CI, 5.6-8.8). Median OS
was 24.0 months (95% CI, 14.6-28.8; Figure 2D).

Responses were observed in all prespecified subgroups,
with no significant differences (overlapping 95% CIs) in ORR
between subgroups (eFigure 3 in Supplement 3). Confirmed
ORRs by IRC were: 24% (95% CI, 13%-39%) and 31% (95% CI,
20%-43%) in patients with and without prior immuno-
therapy, respectively; 21% (95% CI, 8%-40%) and 31% (95% CI,
21%-42%) in patients with and without prior EGFR TKI treat-
ment, respectively, and 18% (95% CI, 7%-33%) and 34%
(95% CI, 23%-46%) in patients with and without baseline brain
metastases, respectively.

The IRC-assessed confirmed ORR was 32% (95% CI, 19%-
47%) in patients with ASV, SVD, or NPH variants and 25%
(95% CI, 14%-40%) in patients with less frequent variants. The
median IRC-assessed PFS was 7.4 months (95% CI, 5.4-14.6)
in patients with ASV, SVD, or NPH variants and 7.3 months
(95% CI, 3.7-10.8) in patients with less frequent variants. Re-
sponse rates were similar whether insertion mutations oc-
curred in near-loop or far-loop positions, with IRC-assessed
confirmed ORRs of 29% (95% CI, 18%-41%) and 25% (95%, 10%-
47%), respectively. The 1 patient with FQEA C-helix insertion
had a confirmed partial response.

EXCLAIM Cohort
The confirmed ORR in the EXCLAIM cohort was 25% (95% CI,
17%-35%) by IRC assessment and 32% (95% CI, 23%-43%) by

Figure 1. CONSORT Flow Diagram

41 Excluded
36 Screen failure

1 Other reason

2 Declined to participate
2 Adverse event

138 Assessed for eligibility

28 Platinum-pretreated patients with
EGFRex20ins NSCLC who received
mobocertinib, 160 mg, daily

86 Platinum-pretreated
patients

Dose escalation and expansiona

260 Enrolled
209 Received mobocertinib

96 Included in the efficacy analysis
96 Included in the safety analysis

114 Included in the efficacy analysis
114 Included in the safety analysis

96 EXCLAIM extension cohort
71 Discontinued mobocertinib use

45 Discontinued study
31 Death
11 Withdrawal by patient

3 Lost to follow-up

37 Disease progression by RECIST
13 Clinical disease progression

9 Adverse event
7 Withdrawal by patient
3 Entered another clinical study/

received new anticancer therapy
1 Death
1 Other

114 PPP cohort
88 Discontinued mobocertinib use

59 Discontinued study
45 Death
10 Withdrawal by patient

3 Lost to follow-up
1 Other

32 Disease progression by RECIST
28 Clinical disease progression
14 Adverse event

8 Withdrawal by patient
3 Entered another clinical study/

received new anticancer therapy
3 Other

97 Enrolled
96 Received mobocertinib

1 Withdrew from study
before first dose

EGFRex20ins indicates EGFR exon 20 insertion; NSCLC, non–small cell lung cancer; PD, progressive disease; PPP, platinum-pretreated patients; RECIST, Response
Evaluation Criteria in Solid Tumors.
a A CONSORT flow diagram for the dose escalation and expansion parts of the study has been published previously.16
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investigators (Table 2). The median time to IRC-assessed con-
firmed response was 1.9 (95% CI, 1.8-3.6) months, with me-
dian DoR not estimable (95% CI, 5.6 months to not esti-
mable). At data cutoff, IRC-assessed events of disease
progression or death had occurred in 53 patients (55%), with
median PFS of 7.3 (95% CI, 5.5-9.1) months. Median OS was not
reached. Results of subgroup analyses of the EXCLAIM co-
hort were similar to those of the PPP cohort.20 The brain was
the first site of investigator-assessed progression in 38% (22
of 58) of all patients with PD and 68% (17 of 25) of patients with
baseline brain metastases who had PD. Median time on treat-
ment beyond initial investigator-assessed disease progres-
sion was 1.6 (95% CI, −0.2 to 6.7) months in patients with first
progression in the brain and 0.1 (95% CI, −1.0 to 10.0) months
in patients with extracranial first sites of disease progression.
Approximately 23% of patients (5 of 22) with first progression
in the brain continued mobocertinib treatment for 3 months
or longer after initial progression.

Safety
The most common any-grade treatment-related AEs in the
PPP and EXCLAIM cohorts were diarrhea and rash (Table 3).
Diarrhea was the only grade 3 or 4 treatment-related AE re-
ported in greater than 10% of patients. Most gastrointestinal
and skin events were grades 1 or 2 in severity, and all events
were managed with supportive care, dose modification, and/or
drug discontinuation.

In the PPP cohort, 19 of 114 patients (17%) discontinued
treatment because of AEs. Adverse events leading to discon-
tinuation in at least 2 patients were diarrhea (n = 5 [4%]), nau-
sea (n = 4 [4%]), vomiting (n = 2 [2%]), decreased appetite
(n = 2 [2%]), and stomatitis (n = 2 [2%]). Dose reductions due
to an AE occurred in 29 patients (25%). Adverse events lead-
ing to dose reduction in more than 2 patients were diarrhea
(n = 12 [11%]), nausea (n = 6 [5%]), fatigue (n = 3 [3%]), macu-
lopapular rash (n = 3 [3%]), and vomiting (n = 3 [3%]). Re-
sponse rates were numerically higher in the 85 patients with-
out dose reduction due to AEs (ORR, IRC: 31% [95% CI, 21%-
42%]) than in the 29 patients with dose reductions due to AEs
(21% [95% CI, 8%-40%]). Twelve patients had AEs leading to
death within 30 days after last dose; 1 event, cardiac failure,
in a platinum-pretreated patient (from EXCLAIM) was deemed
by the investigators to be treatment related.

In the EXCLAIM cohort, 10 of 96 patients (10%) discon-
tinued treatment because of AEs. Adverse events leading to
discontinuation in at least 2 patients were diarrhea (n = 2 [2%])
and nausea (n = 2 [2%]). Dose reductions due to an AE oc-
curred in 21 patients (22%). Adverse events leading to dose re-
duction in more than 2 patients were diarrhea (n = 9 [9%]),
fatigue (n = 3 [3%]), and nausea (n = 3 [3%]). Eight patients (8%)
had AEs leading to death within 30 days of last dose; 1 event
(the same patient with cardiac failure described previously for
the PPP cohort) was considered treatment related.

Patient-Reported Outcomes
In the EXCLAIM cohort, improvements from baseline were
observed in least squares mean scores on the EORTC QLQ-LC13
lung cancer core symptoms of dyspnea, coughing, and pain in

chest from cycle 2 and were maintained throughout treatment
(eFigure 4A-C in Supplement 3). The proportion of patients with
clinically meaningful improvement (≥10-point decrease) from
baseline in QLQ-LC13 core lung cancer symptoms was 54% for
dyspnea (n = 49), 47% for coughing (n = 42), and 39% for pain
in chest (n = 35). Least squares mean EORTC QLQ-C30 Global
Health Status/QOL scores were maintained throughout the
study (eFigure 5A in Supplement 3), despite worsening diarrhea
scores during treatment (eFigure 5B in Supplement 3). Least
squares mean EORTC QLQ-C30 diarrhea scores returned to
baseline at 30 days after last dose. Other functioning subscales,
including physical, role, emotional, cognitive, and social func-
tioning scores, were maintained during treatment.21

Table 1. Patient Demographic and Baseline Characteristicsa

Characteristic

No. (%)
PPP cohort
(n = 114)

EXCLAIM cohort
(n = 96)

Age, median (range), y 60 (27-84) 59 (27-80)

Sex

Female 75 (66) 62 (65)

Male 39 (34) 34 (35)

Race

Asian 68 (60) 66 (69)

Black or African American 3 (3) 2 (2)

White 42 (37) 28 (29)

Not reported 1 (1) 0

Ethnicity

Hispanic or Latino 113 (99) 95 (99)

Not Hispanic or Latino 1 (1) 1 (1)

Histologic type

Adenocarcinoma 112 (98) 95 (99)

Squamous 1 (1) 1 (1)

Large cell 1 (1) 0

ECOG performance status

0 29 (25) 28 (29)

1 85 (75) 68 (71)

History of smoking

Never 81 (71) 70 (73)

Former 31 (27) 24 (25)

Current 2 (2) 2 (2)

No. of prior systemic anticancer
regimens

1 47 (41) 49 (51)

2 36 (32) 30 (31)

≥3 31 (27) 17 (18)

Prior systemic anticancer therapyb 114 (100) 90 (94)

Platinum-based chemotherapy 114 (100) 86 (90)

Immunotherapy 49 (43) 33 (34)

EGFR TKI 29 (25) 30 (31)

Baseline brain metastases 40 (35) 33 (34)

Abbreviations: ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal
growth factor receptor; PPP, platinum-pretreated patients; TKI, tyrosine kinase
inhibitor.
a Percentages may not add up to 100% because of rounding.
b Patients could have been counted in more than 1 category.
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Discussion

In patients with EGFRex20ins-positive mNSCLC pretreated
with platinum-based chemotherapy (PPP cohort), mobocer-
tinib demonstrated durable clinical benefit, with confirmed
ORR of 28% per IRC assessment and 35% per investigators. The
disease control rate was 78%, median DoR was 17.5 months,
and median PFS was 7.3 months, all by IRC assessment. The
median OS was 24.0 months. Response rates and DoR were
better with mobocertinib compared with historical standard
of care (second-line docetaxel; ORR, 14%; DoR, 5.6-6.2
months)12-14 and immuno-oncology therapy (ORR, 0%-25%;
DoR, not reported).8,11 Investigator and IRC assessments of
antitumor activity were consistent. Results were similar in
the EXCLAIM extension cohort, with confirmed ORR of 25%
by IRC assessment and 32% by investigators. Antitumor ac-
tivity was associated with stable Global Health Status/QOL
scores and improvements in lung cancer symptoms (dysp-
nea, coughing, and pain in chest).

Confirmed ORRs were similar in all evaluated subgroups,
including patients with and without baseline brain metasta-
ses, prior EGFR TKI treatment, and prior immunotherapy.
The observed EGFRex20ins variants reflected the expected

molecular diversity of variants, with a preponderance of 3
frequently observed variants (ASV, SVD, and NPH).15,22 Re-
sponses occurred across EGFRex20ins mutation subtypes, re-
gardless of mutation frequency or position, suggesting no
clear genotype-activity correlation.

Because patients with baseline brain metastasis were re-
quired to have brain radiotherapy before enrollment, we did
not evaluate intracranial activity using RECIST criteria. There-
fore, we evaluated rates of first site of disease progression in
the brain to assess intracranial activity. In the EXCLAIM co-
hort, 68% of patients with baseline brain metastasis and sub-
sequent PD had first progression (per investigator assess-
ment) in the brain, while 38% of all patients with PD had first
progression in the brain. About 23% of patients remained on
treatment at least 3 months after PD in the brain. These ob-
servations suggest that mobocertinib may have limited intra-
cranial activity; however, patients may have systemic benefit
from continuing mobocertinib treatment after progression
in the brain.

Second- and third-generation EGFR TKIs have minimal
activity for EGFRex20ins-positive mNSCLC. Poziotinib
resulted in IRC-assessed ORRs of 15% to 19%, median PFS of
4.2 months, and median DoR of 7.4 months.23,24 Osimertinib
demonstrated ORRs of 5% to 25%, median PFS of 3.6 to

Table 2. Antitumor Activity of Mobocertiniba

Outcome

No. (%)

PPP cohort (n = 114) EXCLAIM cohort (n = 96)
IRC-assessed confirmed objective responseb

Patients, No. (%) [95% CI] 32 (28) [20-37] 24 (25) [17-35]

Complete response 0 0

Partial response 32 (28) 24 (25)

Stable diseasec 57 (50) 49 (51)

Not evaluable 12 (11) 10 (10)

Confirmed disease control rate, No. (%) [95% CI]d 89 (78) [69-85] 73 (76) [66-84]

Investigator-assessed confirmed objective responseb

Patients, No. (%) [95% CI] 40 (35) [26-45] 31 (32) [23-43]

Complete response 1 (<1) 1 (1)

Partial response 39 (34) 30 (31)

Stable diseasec 49 (43) 41 (43)

Not evaluable 11 (10) 9 (9)

Confirmed disease control rate, No. (%) [95% CI]d 89 (78) [69-85] 72 (75) [65-83]

Duration of response in confirmed responderse

IRC-assessed

No. 32 24

Median (95% CI), mo 17.5 (7.4-20.3) NR (5.6-NR)

Investigator-assessed

No. 40 31

Median (95% CI), mo 11.2 (5.6-NR) 11.2 (7.0-NR)

Progression-free survival, median (95% CI), moe

No. 114 96

IRC-assessed 7.3 (5.5-9.2) 7.3 (5.5-9.1)

Investigator-assessed 7.3 (5.6-8.8) 7.3 (5.6-9.1)

Overall survival, median (95% CI), mo

No. 114 96

Median (95% CI), mo 24.0 (14.6-28.8) NR (13.1-NR)

Abbreviations: IRC, independent
review committee; NR, not reached;
PPP, platinum-pretreated patients;
RECIST, Response Evaluation Criteria
in Solid Tumors.
a Data cutoff date: November 1,

2020.
b Objective response by RECIST

version 1.1.
c Stable disease observed 6 weeks or

longer after first study drug
administration.

d Disease control rate is defined as
the proportion of patients who have
confirmed complete response or
partial response, or best response of
stable disease for 6 weeks or longer
after initiation of study drug using
RECIST version 1.1.

e Duration of response,
progression-free survival, and
overall survival were estimated
using Kaplan-Meier methods.
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Figure 2. Mobocertinib Activity in Platinum-Pretreated Patients With EGFRex20ins Mutation–Positive Metastatic NSCLC (PPP Cohort)
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A, Best percentage change from baseline in the sum of the longest diameters of
target lesions per independent review committee (IRC) assessment in patients
who underwent follow-up imaging and could be evaluated for a response
(101 patients). The solid line at −30% indicates the threshold for partial
response according to Response Evaluation Criteria in Solid Tumors (RECIST),
version 1.1. B, Objective response per IRC assessments by time on treatment in
confirmed responders (n = 32). C, Kaplan-Meier–estimated duration of
confirmed response per IRC assessments. D, Kaplan-Meier estimates of overall
survival (OS). Of the 114 patients in the PPP cohort, 46 (40%) died. Tick marks
in Kaplan-Meier plots indicate censored data.

ASV indicates V769_D770insASV; CR, complete response; EGFRex20ins, EGFR exon
20 insertion; NPH, H773_V774insNPH; SVD, D770_N771insSVD; NSCLC, non–small

cell lung cancer; ORR, objective response rate; PD, progressive disease;
PPP, platinum-pretreated patients; PR, partial response; SD, stable disease.
a Specific EGFRex20ins mutations were identified by central tumor sequencing

in 68 patients, reported by local test in 27 patients, insertion unknown
in 16 patients, and unconfirmed in 3 patients.

b The total number of patients in the table in panel A includes 13 patients with
data not shown in the waterfall plot because they could not be evaluated for
tumor response (2 with ASV/SVD/NPH mutations, 7 with other EGFRex20ins
mutations, 3 with insertion unknown, and 1 with unconfirmed EGFRex20ins
mutation).

c Unconfirmed complete response.
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9.7 months, and median DoR of 5.7 months, with the 25%
response rate observed at a dose of 160 mg daily (twice the
approved dose).25,26 Amivantamab, a human anti–EGFR-
MET bispecific antibody, demonstrated clinical activity
similar to mobocertinib, but the safety profiles of the 2
agents are different.27 The most common treatment-related
AEs with amivantamab were cutaneous AEs, infusion-
related reactions, and paronychia.27 The safety profile of
mobocertinib was characterized mainly by gastrointestinal
and cutaneous AEs, similar to the safety profile of other
EGFR TKIs.28,29

Limitations
This study was a nonrandomized, open-label, phase 1/2 study
that did not include a control arm; thus, data need to be inter-
preted in the context of historical comparison to current lit-
erature or real-world evidence in patients with EGFRex20ins-
positive NSCLC. In addition, not all EGFRex20ins mutations
were detectable by next-generation sequencing analysis, and

tumor tissues were sometimes not of sufficient quality or quan-
tity. Lastly, because patients with active or untreated brain me-
tastases were excluded from the study and only approxi-
mately one-third of patients had baseline brain metastases,
further study will be required to determine the activity of
mobocertinib in this population.

Conclusions
In this phase 1/2 open-label nonrandomized clinical trial,
mobocertinib, a first-in-class, once-daily oral EGFR TKI
designed to target EGFRex20ins mutations, was associated
with antitumor activity in platinum-pretreated patients with
EGFRex20ins-positive mNSCLC. Confirmed responses were
observed across various EGFRex20ins mutation subtypes.
The AE profile was manageable and consistent with that of
other EGFR TKIs. Antitumor activity and safety results were
similar in the EXCLAIM cohort, which also demonstrated

Table 3. Safety Overview and Treatment-Related Adverse Events (AEs) of Any Grade Reported in 10% or More
or Grade 3 or Higher AEs Reported in 3% or More Among All Patients in the EXCLAIM and PPP Cohorts

Adverse event

Patients, No. (%)

PPP cohort (n = 114) EXCLAIM cohort (n = 96)

Any grade Grade ≥3 Any grade Grade ≥3
Overview of AEs

Any 114 (100) 79 (69) 96 (100) 63 (66)

Any treatment-related 113 (99) 54 (47) 95 (99) 40 (42)

Serious 56 (49) 52 (46) 45 (47) 42 (44)

Leading to dose reduction 29 (25) NAa 21 (22) NAa

Leading to treatment discontinuation 19 (17) NAa 10 (10) NAa

Treatment-related AEs of any grade reported in ≥10%
or of grade ≥3 reported in ≥3% of patients

Diarrhea 104 (91) 24 (21) 89 (93) 15 (16)

Rash 51 (45) 0 43 (45) 0

Paronychia 43 (38) 1 (<1) 37 (39) 1 (1)

Decreased appetite 40 (35) 1 (<1) 31 (32) 1 (1)

Nausea 39 (34) 5 (4) 29 (30) 3 (3)

Dry skin 35 (31) 0 30 (31) 0

Vomiting 34 (30) 3 (3) 25 (26) 1 (1)

Blood creatinine increased 29 (25) 2 (2) 27 (28) 2 (2)

Stomatitis 27 (24) 5 (4) 26 (27) 3 (3)

Pruritus 24 (21) 1 (<1) 19 (20) 1 (1)

Lipase increased 22 (19) 4 (4) 16 (17) 2 (2)

Amylase increased 21 (18) 3 (3) 19 (20) 1 (1)

Dermatitis, acneiform 21 (18) 0 20 (21) 1 (1)

Anemia 20 (18) 1 (<1) 18 (19) 1 (1)

Weight decreased 15 (13) 1 (<1) 13 (14) 0

Alopecia 17 (15) 0 12 (13) 0

Fatigue 16 (14) 3 (3) 12 (13) 2 (2)

Rash, maculopapular 16 (14) 2 (2) 10 (10) 2 (2)

Gastroesophageal reflux disease 14 (12) 0 12 (13) 0

Mouth ulceration 14 (12) 0 14 (15) 0

Electrocardiogram QT prolonged 12 (11) 3 (3) 8 (8) 3 (3)

Rhinorrhea 12 (11) 0 11 (11) 0

Alanine aminotransferase increased 9 (8) 1 (<1) 10 (10) 1 (1)

Abbreviations: AE, adverse event;
NA, not applicable;
PPP, platinum-pretreated patients.
a AEs leading to dose reduction or

discontinuation were not evaluated
by AE grade.
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improved NSCLC symptom scores and stable Global Health
Status/QOL scores. Mobocertinib appears to have a favor-
able risk-benefit profile in patients with previously treated

EGFRex20ins-positive mNSCLC and may serve as a potential
treatment option in this patient population, which has a high
unmet medical need.
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