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ABSTRACT

PURPOSE Mobocertinib is an oral epidermal growth factor receptor (EGFR) tyrosine ki-
nase inhibitor that targets EGFR exon 20 insertion (ex20ins) mutations in non–
small cell lung cancer (NSCLC). This open-label, phase III trial (EXCLAIM-2,
ClinicalTrials.gov identifier: NCT04129502) compared mobocertinib versus
platinum-based chemotherapy as first-line treatment of EGFR ex20ins1
advanced/metastatic NSCLC.

METHODS Patients with treatment-naive EGFR ex20ins1 locally advanced/metastatic
NSCLC were randomly assigned 1:1 to mobocertinib 160 mg once daily or
pemetrexed plus cisplatin or carboplatin every 3 weeks for four cycles followed
by maintenance pemetrexed. The primary end point was progression-free
survival (PFS) by blinded independent central review (BICR), with planned
interim analysis (IA) after approximately 70% of 227 expected PFS events.

RESULTS A total of 354 patients were randomly assigned (mobocertinib: n 5 179; che-
motherapy: n 5 175). Baseline characteristics were balanced between arms. At
IA (cutoff: April 4, 2023), the median PFS per BICR was 9.6 months in each
treatment arm (hazard ratio [HR], 1.04 [95% CI, 0.77 to 1.39]; P 5 .803). The
primary end point crossed the prespecified futility boundary (HR > 1). The
confirmed objective response rate (95% CI) per BICR was 32% (26 to 40) with
mobocertinib versus 30% (24 to 38) with chemotherapy; themedian duration of
response was 12.0 versus 8.4 months. Quality-of-life assessments indicated
clinically meaningful delays in time to deterioration of lung cancer symptoms,
cognitive function, and constipation with mobocertinib versus chemotherapy.
Grade ≥3 adverse events in >5% of patients (mobocertinib, chemotherapy)
were diarrhea (20%, 1%), anemia (6%, 10%), increased lipase (6%, 0%), and
decreased neutrophil count (1%, 7%).

CONCLUSION The EXCLAIM-2 trial did not meet its primary end point. The efficacy of
mobocertinib was not superior to platinum-based chemotherapy for first-line
treatment of patients with EGFR ex20ins1 advanced/metastatic NSCLC.

INTRODUCTION

Epidermal growth factor receptor (EGFR) exon 20 insertion
(ex20ins)mutations represent approximately 6%-12% of all
EGFR1 non–small cell lung cancer (NSCLC) cases.1,2 First-
and second-generation EGFR tyrosine kinase inhibitors
(TKIs) are associated with an objective response rate (ORR)
of approximately 10% and a progression-free survival (PFS)
of approximately 1-3months in patientswith EGFR ex20ins1

NSCLC.2-5 Platinum-based chemotherapy, commonly the
first line of therapy for patients with EGFR ex20ins muta-
tions,6 has resulted in ORRs of 24.6%-47.0%, a median PFS
of 5.6-7.1 months, and a median overall survival (OS) of
19.6-24.4 months.6-8 On the basis of real-world evidence,
the median PFS ranges from 4.2 to 6.4 months with
platinum-based chemotherapy,9-12 underscoring an unmet
need for effective therapies for patients with EGFR ex20ins1
NSCLC.
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Mobocertinib is a first-in-class, oral EGFR TKI that targets
in-frame EGFR ex20insmutations.13,14 In a phase I/II study of
mobocertinib in platinum-pretreated EGFR ex20ins1 locally
advanced or metastatic NSCLC,15,16 the confirmed ORR by
independent review committee (IRC) was 28%, the median
duration of response (DoR) was 15.8months, and themedian
PFS by IRC was 7.3 months (November 1, 2021 data cutoff).17

Mobocertinib received accelerated approval from the US
Food and Drug Administration (FDA) in September 2021 for
patients with locally advanced or metastatic EGFR ex20ins1
NSCLC whose disease has progressed on or after platinum-
based chemotherapy18-20 and was subsequently approved in
multiple additional countries worldwide.19,21

Here, we report results of the phase III trial (EXCLAIM-2), a
confirmatory trial to fulfill the data requirements of the
accelerated approval granted by the FDA and conditional
marketing approvals granted in other countries. In this trial,
we compared the efficacy and safety of first-line mobo-
certinib with platinum-based chemotherapy in patients with
advanced EGFR ex20ins1 NSCLC.

METHODS

Study Design and Patients

EXCLAIM-2 was a phase III, open-label, multicenter,
randomized, active-comparator study (ClinicalTrials.gov
identifier: NCT04129502) that was conducted globally (site
locations are listed in Data Supplement, Table S1, online
only). Patients with previously untreated EGFR ex20ins1
NSCLC were randomly assigned (1:1 ratio using block-
stratified random assignment with an interactive response
system) to receive either mobocertinib 160 mg orally once
daily, with or without food, or investigator’s choice of
intravenous chemotherapy (pemetrexed plus cisplatin or

pemetrexed plus carboplatin; Data Supplement). Random
assignment was stratified according to the presence of CNS
metastases at baseline (yes v no) and race (Asian v non-
Asian). Patients continued treatment until they experienced
progressive disease (PD) as assessed by blinded independent
central review (BICR), had intolerable toxicity, or met an-
other discontinuation criterion. Patients in the chemo-
therapy armcould cross over to treatmentwithmobocertinib
after BICR-assessed PD was documented and crossover el-
igibility criteria were met. Patients in the crossover pop-
ulation started loperamide for diarrhea prophylaxis on the
day of their first mobocertinib dose. For patients not in the
crossover arm, extensive guidelines were provided for
loperamide use on diarrhea onset (Protocol, online only).

Eligible patients were adults with locally advanced or
metastatic NSCLC and a documented EGFR in-frame
ex20ins mutation (central confirmation not required be-
fore random assignment; Data Supplement). Additional
inclusion criteria were at least one measurable lesion per
RECIST v1.1,22 life expectancy ≥3 months, an Eastern Co-
operative Oncology Group performance status of 0 or 1,
adequate organ and hematologic function, and normal QT
interval on screening ECG. Patients were excluded if they
had untreated symptomatic brain metastases (patients
with brainmetastases treatedwith surgery and/or radiation
who were stable without requiring corticosteroids to
control symptomswithin 7 days before random assignment
and no evidence of new or enlarging brain metastases were
allowed); had symptomatic or asymptomatic spinal cord
compression or leptomeningeal disease; received previous
systemic treatment for locally advanced or metastatic
disease, including local administration, with the exception
of neoadjuvant or adjuvant chemotherapy or immuno-
therapy for stage I-III disease or combined modality
chemotherapy/radiation for locally advanced disease if

CONTEXT

Key Objective
To assess whether mobocertinib is superior to platinum-based chemotherapy for first-line treatment of patients with
advanced epidermal growth factor receptor (EGFR) exon 20 insertion (ex20ins) mutation–positive non–small cell lung
cancer in a phase III trial (EXCLAIM-2).

Knowledge Generated
The primary end point of EXCLAIM-2 was not met, indicating that the efficacy of mobocertinib was not superior to platinum-
based chemotherapy.

Relevance (T.E. Stinchcombe)
The next generation of EGFR tyrosine kinase inhibitor (TKI)’s targeting EGFR ex20ins mutations will need to have greater
efficacy and better tolerability. The preferred phase III trial design, EGFR TKI compared with platinum-based chemotherapy
or EGFR TKI in combination with platinum-based chemotherapy compared with chemotherapy alone is undetermined.*

*Relevance section written by JCO Associate Editor Thomas E. Stinchcombe, MD.
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completed >6 months before development of metastatic
disease; or received radiotherapy ≤14 days before random
assignment or had not recovered from radiotherapy-
related toxicities. Palliative radiation administered out-
side the chest and brain, stereotactic radiosurgery, and
stereotactic body radiotherapy were allowed up to 7 days
before random assignment. Complete eligibility criteria are
described in the Protocol.

All patients provided written informed consent. The study
was conducted in accordance with Good Clinical Practice and
ethics in the Declaration of Helsinki. The protocol and in-
formed consent documents were approved by local insti-
tutional review boards or ethics committees.

Assessments

Disease was assessed by computed tomography (CT) and
magnetic resonance imaging (MRI) at screening, at 6-week
intervals through cycle 18, and every 12 weeks thereafter.
Screening disease assessment included imaging of the chest,
abdomen, brain, and other metastatic sites (eg, neck, pelvis)
only if clinically indicated using CT or MRI with contrast
(unless contraindicated). Brain imaging, preferably by
contrast-enhanced MRI, was required at screening for all
patients and was repeated postbaseline for patients with
baseline CNS metastases. Target lesion response (ie, partial
response or complete response) was confirmed at least
4 weeks after the response was first documented. All ra-
diographic images were submitted to the imaging core
laboratory for central review. Severity of treatment-
emergent adverse events (TEAEs) was graded according to
the National Cancer Institute Common Terminology Criteria
for Adverse Events version 5.0. The European Organization
for Research and Treatment of Cancer (EORTC) quality-of-
life questionnaire (QLQ-C30) and the lung cancer module
(EORTC quality-of-life questionnaire-lung cancer 13 [QLQ-
LC13])were administered at screening, day 1 of every cycle up
to cycle 19, and every four cycles thereafter until the end of
treatment.

Outcomes

The primary end point was PFS assessed by the BICR, per
RECIST v1.1. Key secondary end points were confirmed ORR
by BICR per RECIST v1.1 and OS. Other secondary end points
were PFS and confirmed ORR, as assessed by the investi-
gator; DoR, time to response, and disease control rate
(DCR) as assessed by BICR and the investigator; time
to deterioration23 (TTD; Data Supplement) in patient-
reported symptoms (particularly core lung cancer and
gastrointestinal-related symptoms); and health-related
quality-of-life (HRQoL) functioning assessed with the
EORTC QLQ-C3024 and the EORTC QLQ-LC13.25 Safety end
points were TEAEs. Exploratory end points included effi-
cacy in patients who crossed over to mobocertinib after
platinum-based chemotherapy.

Statistical Analysis

Efficacy was analyzed in the intention-to-treat (ITT)
population, which included all patients randomly assigned
to treatment. Safety was analyzed in all patients who
received at least one dose of the study drug. HRQoL end
points were analyzed in the patient-reported outcomes
(PROs)-ITTpopulation,which includedall randomly assigned
patients who had baseline and at least one postbaseline
HRQoL measurements.

Per the statistical analysis plan, approximately 318 patients
were to be enrolled to provide a 90% power to detect a
3.5-month improvement in median PFS (hazard ratio
[HR] for disease progression or death, 0.65), after approx-
imately 227 PFS events (PDor death) had occurred, assuming
a median PFS of 6.5 months for platinum-doublet chemo-
therapy and 10 months for mobocertinib in treatment-naı̈ve
patients in the target population. This power calculation was
based on a two-sided log-rank test controlled at the two-
sided 0.05 level, adjusting for the proposed interim analysis
(IA) plan and assuming an exponential distribution for PFS.
We used an adaptive event-size reassessment approach for
the primary end point and a sequential testing procedure for
type I error control. One IA was planned after observation of
approximately 70% of the minimum total expected PFS
events (159 of 227 expected events). An O’Brien-Fleming
Lan-DeMets alpha spending function was used for PFS to
control the overall two-sided alpha level at .05. The study
was to be stopped early for futility if the observed HR was >1
at the IA.

Primary analysis of the primary end point was performed
using a two-sided stratified log-rank test stratified by the
presence of intracranial CNS metastases at baseline (yes v
no) and race (Asian v non-Asian). The HR was estimated
using a stratified Cox regression model. Formal statistical
tests of the key secondary efficacy end points were only to be
performed if the analysis of the primary end point dem-
onstrated a statistically significantly longer PFS on mobo-
certinib versus platinum-based chemotherapy with strong
control for type I error rate. Kaplan-Meier methods were
used to estimate the medians of time-to-event end points
and associated two-sided 95% CIs. Statistical analyses were
performed using SAS version 9.4 or higher (SAS Institute,
Cary, NC).

RESULTS

Study Population

Between January 2020 and December 2022, 354 patients
were randomly assigned to mobocertinib (n 5 179) or
platinum-based chemotherapy (n 5 175), with 144 patients
receiving carboplatin and 19 patients receiving cisplatin
(Fig 1). Baseline demographic and disease characteristics
were balanced between arms (Table 1). Approximately one
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third of patients had intracranial metastases at baseline in
the mobocertinib (33%) and chemotherapy arms (31%).

As of April 4, 2023, 60 patients (34%) in the mobocertinib
arm and 40 patients (23%) in the chemotherapy arm
remained on assigned treatment. The median (range)
follow-up was 13.1 months (0.5-36.4) for mobocertinib and
13.8 months (0.03-37.8) for chemotherapy. The median
(range) relative dose intensity was 91.5% (3.1-100) in the
mobocertinib arm and 100% for cisplatin (93.7-100), car-
boplatin (62.5-100), and pemetrexed (62.5-100) in the
chemotherapy arm. The median dose in the 60 patients
remaining on mobocertinib was 120 mg once daily.

Subsequent anticancer therapies are summarized in the Data
Supplement (Table S2).

Efficacy

Progression-Free Survival

Themedian BICR-assessed PFS was 9.6 months (95% CI, 7.1
to 11.1) in the mobocertinib arm and 9.6months (95% CI, 7.2
to 11.4) in the chemotherapy arm (HR, 1.04 [95% CI, 0.77 to

1.39]; log-rank P5 .803; Fig 2A). Thus, the primary end point
crossed the prespecified futility boundary (HR >1), as con-
cluded by an independent data monitoring committee, and
the study was discontinued. The median PFS by investigator
assessment was 8.6 months (95% CI, 6.9 to 9.9) in the
mobocertinib arm and 8.4 months (95% CI, 7.1 to 11.1) in the
chemotherapy arm. Subgroup analyses of BICR-assessed
PFS revealed no apparent differences between prespecified
groups (Fig 2B). In post hoc subgroup analyses, there were
no apparent differences between patients with near-loop
versus far-loop EGFR ex20ins mutations (Data Supple-
ment, Tables S3 and S4). Exploratory analyses of CNS pro-
gression are reported in the Data Supplement.

Sixty-three patients crossed over from chemotherapy to
mobocertinib. These patients had a median BICR-assessed
PFS of 6.8 months (95% CI, 3.9 to 10.6) on second-line
mobocertinib. Additional results for these patients are re-
ported in the Data Supplement (Table S5).

Antitumor Response

The confirmed ORRwithmobocertinib versus chemotherapy
was 32% (95%CI, 26 to 40) versus 30% (95%CI, 24 to 38) by

Assessed for eligibility
(N = 459)

Patients randomly assigned
(n = 354)

Excluded
  Did not meet inclusion criteria
  Withdrawal by the patient
  AE
  Treatment not needed
  Other reasons

(n = 105)
(n = 83)
(n = 9)
(n = 4)
(n = 1)
(n = 8)

Evaluated for the primary end point
Evaluated for safety

(n = 179)
(n = 179)

Allocated to mobocertinib
  Received mobocertinib
  Did not receive mobocertinib

(n = 179)
(n = 179)

(n = 0)

Discontinued intervention
  PD
  AE
  Symptomatic deterioration
  Withdrawal by the patient
  Death
  Initiation of new anticancer therapy
  Other reasons
  Missing reason

(n = 119)
(n = 79)
(n =18)
(n = 7)
(n = 6)
(n = 5)
(n = 1)
(n = 2)
(n = 1)

Evaluated for the primary end point
Evaluated for safety

(n = 175)
(n = 163)

Discontinued intervention
  PD
  AE
  Withdrawal by the patient
  Prolonged creatinine clearance decrease
  Death
  Symptomatic deterioration
  Other reasons
  Missing reason

(n = 123)
(n = 81)
(n = 25)
(n = 4)
(n = 4)
(n = 2)
(n = 2)
(n = 3)
(n = 2)

Allocated to chemotherapy
  Received chemotherapy
  Did not receive chemotherapy

(n = 175)
(n = 163)
(n = 12)

FIG 1. CONSORT diagram for the EXCLAIM-2 trial. Data are reported as of the cutoff date for the interim
analysis (April 4, 2023). AE, adverse event; PD, progressive disease.
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BICR assessment and 37% (95% CI, 30 to 45) versus 30%
(95% CI, 24 to 38) by investigator assessment (Table 2). The
DCR was 87% with mobocertinib and 80% with chemo-
therapy by BICR and 93% and 83%, respectively, by inves-
tigator assessment. The median time to response by BICR
was 1.5 months with mobocertinib and 2.8 months with
chemotherapy. The median DoR by BICR was 12.0 months
(95% CI, 8.5 to 23.6) with mobocertinib and 8.4 months
(95% CI, 5.7 to 11.0) with chemotherapy (Fig 2C).

Overall Survival

The median OS was not estimable (NE) in the mobocertinib
arm (95% CI, 22.6 to NE) and 30.0 months (95% CI, 29.0 to
NE) in the chemotherapy arm (HR, 0.98 [95%CI, 0.62 to 1.54];
Fig 2D), with 39 (22%) deaths in themobocertinib arm and 38
(22%) in the chemotherapy arm. The 2- and 3-year OS rates
were 61% (95%CI, 49 to 71) and 51% (95%CI, 36 to 64) in the
mobocertinib arm and 62% (95%CI, 50 to 73) and 47% (95%
CI, 30 to 63) in the chemotherapy arm, respectively.

Patient-Reported Outcomes

Themedian TTD in EORTC QLQ-LC13 composite lung cancer
symptom score (cough, dyspnea, chest pain)was 9.4months
and 5.0 months for the mobocertinib and chemotherapy
arms, respectively; event rates were 46% and 56% in the
mobocertinib and chemotherapy arms, respectively (HR,
0.68 [95% CI, 0.50 to 0.93]; Fig 3). TTD was shorter for
diarrhea and appetite loss but longer for constipation in the
mobocertinib arm versus the chemotherapy arm (Data
Supplement, Fig S1). For diarrhea, events occurred in 84% of
patients in the mobocertinib arm versus 12% in the che-
motherapy arm (HR, 16.73 [95% CI, 10.21 to 27.41]). Appetite
loss events occurred in 52% versus 34% in the mobocertinib
and chemotherapy arms, respectively (HR, 1.90 [95%CI, 1.35
to 2.68]). Constipation events occurred in 9% of patients in
the mobocertinib arm versus 38% in the chemotherapy arm
(HR, 0.185 [95% CI, 0.105 to 0.328]). TTD for global health
status/quality-of-life and other functional domains is
shown in the Data Supplement (Fig S2).

TABLE 1. Patient Demographics and Baseline Characteristics

Characteristic Mobocertinib (n 5 179) Chemotherapy (n 5 175)

Age, years, median (range) 64 (25-87) 62 (31-88)

Sex, female, No. (%) 108 (60) 116 (66)

Race, No. (%)

Asian 98 (55) 98 (56)

White 72 (40) 65 (37)

Black or African American 3 (2) 0

Native Hawaiian or other Pacific Islander 1 (1) 0

Not reported 5 (3) 12 (7)

Histology, No. (%)

Adenocarcinoma 178 (99) 172 (98)

Adenocarcinoma with mixed subtypes 0 1 (1)

Adenosquamous carcinoma 0 1 (1)

Other 1 (1) 1 (1)

ECOG performance status, No. (%)

0 84 (47) 74 (42)

1 95 (53) 101 (58)

History of cigarette smoking, No. (%)

Never 97 (54) 106 (61)

Former 78 (44) 62 (35)

Current 4 (2) 7 (4)

Disease stage at study entry, No. (%)

IIA/B 2 (1) 1 (1)

IIIA/B/C 9 (5) 7 (4)

IVA 70 (39) 61 (35)

IVB 98 (55) 105 (60)

Time since initial diagnosis, months, median (range) 1.7 (0.1-82.8) 1.8 (0.3-151.9)

Baseline brain metastases, No. (%) 59 (33) 55 (31)

Abbreviation: ECOG, Eastern Cooperative Oncology Group.
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Safety

In the mobocertinib arm, the most common any-grade
TEAEs were diarrhea (96%), paronychia (47%), decreased
appetite (43%), and stomatitis (40%; Table 3). In the che-
motherapy arm, the most common any-grade TEAEs were
constipation (48%), nausea (47%), and anemia (42%). The
most common grade ≥3 TEAEs were diarrhea (20%), lipase
increased (6%), and anemia (6%) in the mobocertinib arm
and anemia (10%), neutropenia (9%), and neutrophil count
decreased (7%) in the chemotherapy arm. Treatment-
related adverse events and TEAEs of clinical interest are
summarized in the Data Supplement (Tables S6 and S7).

Dose modifications because of TEAEs (including dose re-
duction, dose rate reduction, dose interruption, drug
withdrawal, dose delay, or drug infusion interruption) oc-
curred more frequently with mobocertinib (77%) versus
chemotherapy (63%; Table 3). The incidences of TEAEs
leading to dose interruption and to reduction were 70% and

45% in the mobocertinib arm versus 6% and 20% in the
chemotherapy arm, respectively. In the chemotherapy arm,
49%of patients had dose delays because of TEAEs. TEAEs led
to treatment discontinuation in 18% in themobocertinib arm
and 20% in the chemotherapy arm. Deaths occurred in 10
patients in the mobocertinib arm and three patients in the
chemotherapy arm (Data Supplement, Table S8). No deaths
in the mobocertinib arm were deemed treatment-related;
one death in the chemotherapy arm resulted from sepsis that
was considered related to pemetrexed/carboplatin. The HR
for PFS between the two treatment arms did not appear to be
affected by dose reduction for TEAEs (Data Supplement,
Table S3). In the mobocertinib arm, 24% of patients had one
dose reduction (regardless of cause) and 26% had ≥two dose
reductions.

DISCUSSION

At the IA of EXCLAIM-2, the primary end point was not met.
The efficacy of mobocertinib was not superior to platinum-

HRa for Disease Progression

or Death (95% CI)

No. of patients

Mobocertinib/ChemotherapyCategorySubgroup

0.99 (0.74 to 1.33)179/175Overall

0.95 (0.66 to 1.38)93/10218–64Age, years

1.10 (0.68 to 1.79)

1.11 (0.77 to 1.61)

0.74 (0.46 to 1.19)

0.92 (0.58 to 1.47)

1.09 (0.75 to 1.58)

1.08 (0.74 to 1.56)

0.89 (0.55 to 1.43)

1.03 (0.66 to 1.61)

0.97 (0.66 to 1.43)

1.03 (0.65 to 1.65)

0.98 (0.67 to 1.42)

NE

1.33 (0.37 to 4.74)

0.96 (0.71 to 1.30)

86/73�65
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9/7III
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FIG 2. Efficacy of first-line mobocertinib versus platinum-based chemotherapy in patients with EGFR ex20ins1 NSCLC. (A) Kaplan-Meier–
estimated PFS by BICR assessment in the ITT population. (B) Forest plot of HRs for BICR-assessed PFS across patient subgroups. HRs are
based on an unstratified Cox proportional hazards regression model. (C) DoR in confirmed responders. (D) OS in the ITT population. a<1 HR for
treatment indicates better prevention of progression or death in the mobocertinib arm compared with the chemotherapy arm. BICR, blinded
independent central review; DoR, duration of response; ECOG, Eastern Cooperative Oncology Group; EGFR ex20ins, epidermal growth factor
receptor exon 20 insertion; HR, hazard ratio; ITT, intention-to-treat; NE, not estimable; NSCLC, non–small cell lung cancer; OS, overalll survival;
PFS, progression-free survival.
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based chemotherapy as first-line treatment of EGFR
ex20ins1NSCLC. Themedian PFS by BICRwas 9.6months in
both arms (HR, 1.04 [95% CI, 0.77 to 1.39]; P 5 .803). The
primary end point crossed the prespecified futility boundary,
and the trial was discontinued prematurely. For mobo-
certinib, the median PFS by BICR of 9.6 months was close to
the assumed PFS of 10 months as defined in the EXCLAIM-2
study protocol, exceeding previous reports of median PFS
achieved with platinum-based chemotherapy in this setting,
ranging from4.2 to 7.1months.6,8,9,11,12,26 It is unclear why the
chemotherapy arm showed a longer median PFS compared
with historical data. Comparisons of patient populations
among different studies are challenging. Effective man-
agement of adverse events resulting in a high median rel-
ative dose intensity among patients in the chemotherapy
arm (100% among patients treated with pemetrexed or
cisplatin/carboplatin) might have contributed to the out-
comes in our study. Formobocertinib, therewas a higher rate

of dose reductions because of TEAEs in this study (45%)
versus the previous phase I/II trial (27%), which could
have potentially affected response to treatment, although
median PFS was longer in the present study (9.6 months v
7.3 months)17 and median relative dose intensity was high
(91.5%). Other clinical features of patients may be relevant,
such as differences in subtypes of EGFR exon20ins1 muta-
tions between trials. Despite the lack of superiority of the
primary end point of median PFS by BICR, mobocertinib
performed better on some secondary efficacy end points.
Patients in the mobocertinib arm had a shorter median time
to response by BICR (1.5 months v 2.8 months) and longer
DoR by BICR (12.0 months v 8.4 months) compared with the
chemotherapy arm. Furthermore, median OS was NE in the
mobocertinib arm (v 30 months in the chemotherapy arm).

The median PFS among patients who crossed over from
chemotherapy to mobocertinib during the study was

TABLE 2. Efficacy of First-Line Mobocertinib Versus Platinum-Based Chemotherapy

Assessment Mobocertinib (n 5 179) Chemotherapy (n 5 175)

BICR-assessed confirmed objective responsea

No. of patients 58 53

% (95% CI) 32 (26 to 40) 30 (24 to 38)

CR, No. (%) 0 1 (1)

PR, No. (%) 58 (32) 52 (30)

Stable disease, No. (%)b 97 (54) 87 (50)

PD, No. (%) 14 (8) 6 (3)

Not evaluable, No. (%) 10 (6) 29 (17)

Confirmed DCR, No. (%) [95% CI] 155 (87) [81 to 91] 140 (80) [73 to 86]

Investigator-assessed confirmed objective responsea

No. of patients 67 53

% (95% CI) 37 (30 to 45) 30 (24 to 38)

CR, No. (%) 1 (1) 3 (2)

PR, No. (%) 66 (37) 50 (29)

Stable disease, No. (%)b 98 (55) 91 (52)

PD, No. (%) 8 (5) 10 (6)

Not evaluable, No. (%) 6 (3) 21 (12)

Confirmed DCR, No. (%) [95% CI] 165 (92) [87 to 96] 144 (82) [76 to 88]

DoR in confirmed responders, months, median (95% CI)

BICR-assessed n 5 58 n 5 53

12.0 (8.5 to 23.6) 8.4 (5.7 to 11.0)

Investigator-assessed n 5 67 n 5 53

8.3 (6.9 to 11.5) 9.7 (4.5 to 11.3)

Time to response, months, median (range)

BICR-assessed n 5 58 n 5 53

1.5 (1.2-9.7) 2.8 (1.3-8.5)

Investigator-assessed n 5 67 n 5 53

1.4 (1.2-8.4) 1.9 (1.3-20.7)

Abbreviations: BICR, blinded independent central review; CR, complete response; DCR, disease control rate; DoR, duration of response;
PD, progressive disease; PR, partial response.
aObjective response by RECIST version 1.1.
bStable disease observed ≥6 weeks after first study drug administration.
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comparable with previous results with mobocertinib in the
phase I/II study in platinum-pretreated patients with EGFR
ex20ins1 NSCLC.17 In that study, the median PFS was
7.3 months,17 compared with 6.8 months in patients who
crossed over to mobocertinib in the current study.

The safety and tolerability of mobocertinib were consistent
with previous reports.16,17 Nonew safety signalswere identified.
The overall incidence of TEAEs and rates of discontinuation
because of TEAEs were similar between treatment arms. Dose
reductions and interruptions because of TEAEs were more
frequent in the mobocertinib arm than in the chemotherapy
arm, whereas dose delays were considerably more frequent
with chemotherapy. The incidences of any-grade and
grade ≥3 treatment-related diarrhea in EXCLAIM-2 were
consistent with those observed in the phase I/II study.16 The
high rate of diarrhea was reflected in a decreased TTD in di-
arrhea with mobocertinib compared with chemotherapy in the
patient-reportedEORTCQLQ-C30 symptomscale. As expected,
any-grade nausea was more prevalent with chemotherapy,
consistent with previous reports.27,28 Myelosuppression, a
substantial medical burden associated with chemotherapy,29

was less common with mobocertinib than chemotherapy.

Compared with chemotherapy, mobocertinib demonstrated
clinically meaningful delays in TTD of the LC13 lung cancer
composite end point and cognitive function but was associated
with earlier worsening of diarrhea and appetite loss. These
results align with a previous evaluation of PROs after mobo-
certinib treatment in patients with EGFR ex20ins1NSCLC who
had previously received platinum-based chemotherapy.30

On the basis of these interim results from EXCLAIM-2, the
trial did not fulfill the legal and regulatory data requirements
of the accelerated approval granted by the FDA and the
conditional marketing approvals granted in other coun-
tries.31 Takeda has voluntarily withdrawn all marketing
authorizations for mobocertinib globally. The accelerated
approval pathway is intended for treatments that potentially
fulfill a high unmet medical need for patients with serious or
life-threatening diseases. Although EXCLAIM-2 did not
meet its primary end point, the results provide additional
supportive evidence of clinical activity with mobocertinib in
patients with EGFR ex20ins1NSCLC, shown in the phase I/II
study that led to mobocertinib’s accelerated approval.16 The
clinical activity of mobocertinib compares favorably with
that observed historically in other studies of single-agent
first-generation EGFR TKIs as first-line therapy in patients
with NSCLC with EGFR-sensitizing mutations, for which the
median PFS ranged from 4.7 to 16.6 months in a systematic
review.32 The confirmatory EXCLAIM-2 study was designed
as a head-to-head comparison of mobocertinib against
standard-of-care chemotherapy, rather than as an add-on
combination study comparing mobocertinib plus chemo-
therapy versus chemotherapy alone, which was used in
PAPILLON, the confirmatory phase III trial for amivanta-
mab,8 the only other agent currently approved for EGFR
ex20ins1 NSCLC. In PAPILLON, median PFS with ami-
vantamab plus chemotherapy (11.4 months [95% CI, 9.8 to
13.7])was significantly longer thanwith chemotherapy alone
(6.7 months [95% CI, 5.6 to 7.3]).8 It is unclear why PFS in
patients treated with chemotherapy alone differed between
the PAPILLON and EXCLAIM-2 studies, despite similar
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FIG 3. TTD in patient-reported lung cancer symptoms. TTD in the EORTC QLQ-LC13 composite lung
cancer symptom score (cough, dyspnea, and chest pain). A clinically meaningful change was defined
as an 11.1-point (for dyspnea) or 33.3-point (for cough or chest pain) deterioration for the EORTC QLQ-
LC13 composite score scale. EORTC, European Organization for Research and Treatment of Cancer;
HR, hazard ratio; NE, not estimable; QLQ-LC13, quality-of-life questionnaire-lung cancer 13; TTD, time
to deterioration.
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TABLE 3. Safety Overview and TEAEs of Any Grade Reported in ≥15% of Patients and Grade ≥3 TEAEs Reported in ≥3% of Patients

TEAE

Mobocertinib (n 5 179) Chemotherapy (n 5 163)a

Any Grade, No. (%) Grade ≥3, No. (%) Any Grade, No. (%) Grade ≥3, No. (%)

Overview of TEAEs

≥One TEAE 178 (99) 111 (62) 160 (98) 86 (53)

≥One TRAE 177 (99) 82 (46) 154 (95) 60 (37)

≥One serious TEAE 64 (36) — 41 (25) —

TEAE leading to

Dose modificationb 137 (77) — 103 (63) —

Dose interruption 125 (70) — 9 (6) —

Dose reduction 81 (45) — 32 (20) —

Treatment discontinuation 33 (18) — 33 (20) —

TEAEs of any grade reported in ≥15% or of
grade ≥3 reported in ≥3% of patients

Diarrhea 172 (96) 36 (20) 30 (18) 2 (1)

Paronychia 84 (47) 1 (1) 1 (1) 0

Decreased appetite 77 (43) 4 (2) 47 (29) 2 (1)

Stomatitis 72 (40) 7 (4) 23 (14) 0

Nausea 66 (37) 2 (1) 77 (47) 3 (2)

Dermatitis acneiform 63 (35) 2 (1) 3 (2) 0

Dry skin 61 (34) 1 (1) 8 (5) 0

Fatigue 56 (31) 4 (2) 56 (34) 3 (2)

Increased blood creatinine 53 (30) 2 (1) 11 (7) 1 (1)

Increased lipase 53 (30) 11 (6) 8 (5) 0

Anemia 52 (29) 10 (6) 68 (42) 16 (10)

Vomiting 46 (26) 4 (2) 42 (26) 2 (1)

Increased amylase 45 (25) 3 (2) 8 (5) 0

Weight decreased 43 (24) 2 (1) 12 (7) 0

Pruritus 35 (20) 0 8 (5) 0

Alopecia 34 (19) 0 17 (10) 0

Cough 34 (19) 0 26 (16) 0

Increased ALT 33 (18) 3 (2) 46 (28) 4 (3)

COVID-19 33 (18) 1 (1) 27 (17) 1 (1)

Mouth ulceration 32 (18) 1 (1) 6 (4) 0

Back pain 30 (17) 2 (1) 26 (16) 1 (1)

Increased AST 28 (16) 0 44 (27) 0

QT-interval prolonged on ECG 28 (16) 5 (3) 2 (1) 1 (1)

Constipation 22 (12) 1 (1) 78 (48) 0

Asthenia 20 (11) 4 (2) 24 (15) 0

Dyspnea 18 (10) 0 27 (17) 4 (3)

Headache 18 (10) 1 (1) 27 (17) 0

Decreased platelet count 10 (6) 1 (1) 26 (16) 5 (3)

Decreased WBC count 9 (5) 1 (1) 28 (17) 5 (3)

Decreased neutrophil count 8 (4) 2 (1) 34 (21) 12 (7)

Decreased lymphocyte count 18 (10) 6 (3) 7 (4) 1 (1)

Neutropenia 2 (1) 1 (1) 27 (17) 14 (9)

Abbreviations: TEAE, treatment-emergent adverse event; TRAE, treatment-related adverse event.
aTwelve patients randomly assigned to chemotherapy did not receive treatment.
bA dose modification was defined as any of the following: dose reduction, dose rate reduction, dose interruption, drug withdrawal, dose delay, or
drug infusion interruption.
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inclusion criteria.8 The mobocertinib accelerated approval
experience highlights the need to thoroughly assess the pros
and cons of potential study designs of phase III confirmatory
trials for full regulatory approval. Several EGFR TKIs in
clinical development for patients with EGFR ex20ins1
NSCLC, including sunvozertinib/DZD9008 (phase III, Clin-
icalTrials.gov identifier: NCT05668988), zipalertinib/CLN-
081 (phase III, ClinicalTrials.gov identifier: NCT05973773),

and ORIC-114 (phase I/II, ClinicalTrials.gov identifier:
NCT05315700), may provide additional treatment options
for this patient population.

In conclusion, the EXCLAIM-2 trial did not meet its primary
end point. The efficacy of mobocertinib was not superior to
platinum-based chemotherapy for first-line treatment of
EGFR ex20ins1 NSCLC.
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