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ABSTRACT
Background: Mobocertinib has demonstrated durable clinical benefit in platinum-pretreated patients 
(PPP) with epidermal growth factor receptor exon 20 insertion–positive non–small cell lung cancer (NSCLC).
Research design and methods: Pooled safety analysis of two studies included patients with NSCLC 
(N = 257) treated with the recommended phase 2 dose (RP2D) of mobocertinib (160 mg once daily). We 
report overall safety (treatment-emergent adverse events [TEAEs]) in the RP2D population; characteriza-
tion of GI and skin-related events in 114 PPP from a phase 1/2 study (NCT02716116); and clinical activity 
in PPP with and without dose reductions due to TEAEs.
Results: In the RP2D population (N = 257), the most common TEAEs were diarrhea (93%), nausea (47%), 
rash (38%), and vomiting (37%). In PPP (N = 114), median times to diarrhea onset and resolution were 5 and 
2 days, respectively. Median times to onset and resolution of skin-related events were 9 and 78 days, 
respectively. Among PPP with (n = 29) or without (n = 85) dose reductions due to TEAEs, overall response 
rates were 21% and 31% and median durations of response were 5.7 and 17.5 months, respectively.
Conclusions: GI and skin-related events are common with mobocertinib; minimizing dose reductions 
with proactive management may improve clinical outcomes.
Trial Registration: NCT02716116; NCT03807778 

Plain Language Summary
Mobocertinib is a treatment for patients with a certain type of lung cancer. We analyzed the safety of 
mobocertinib in 257 patients with lung cancer. The most common side effects with mobocertinib were 
diarrhea, nausea, vomiting, and skin rash. In 114 patients with lung cancer who were treated in the past 
with chemotherapy that included platinum-based drugs, diarrhea started after about 5 days of mobo-
certinib treatment and went away in about 2 days. Skin-related side effects started after about 9 days 
and went away in about 2.5 months. One-fifth of patients who had to receive a smaller amount of 
mobocertinib because of side effects responded to treatment compared with one-third of patients who 
received the recommended mobocertinib amount. Managing side effects quickly can better help 
patients with lung cancer who are treated with mobocertinib.
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1. Introduction

The development of tyrosine kinase inhibitors (TKIs) has advan-
ced the treatment of patients with non–small cell lung cancer 
(NSCLC) harboring common epidermal growth factor receptor 
gene (EGFR) mutations. However, the efficacy of these therapies 

is limited in patients with EGFR exon 20 insertion (EGFR ex20ins) 
mutations, which occur in 4% to 12% of NSCLC patients with 
mutated EGFR [1–5]. The EGFR TKIs, afatinib, erlotinib, and gefi-
tinib, are associated with response rates of approximately 0% to 
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10% and median progression-free survival (PFS) of 1–3 months in 
patients with EGFR ex20ins-positive (EGFR ex20ins+) metastatic 
NSCLC [6,7]. Osimertinib, a third-generation EGFR TKI, resulted in 
response rates of 0% to 25% (the 25% response rate was obser-
ved at 160 mg daily, twice the currently approved dose) and 
median PFS of 3.6 to 9.7 months in patients with EGFR ex20ins+ 
NSCLC [8–10]. The EGFR ex20ins mutations cause steric hin-
drance resulting in poor binding of these EGFR TKIs, which limits 
their efficacy and narrows the therapeutic window in this patient 
population [11]. Platinum-based chemotherapy appears to be 
more effective in the front-line setting than currently approved 
EGFR TKIs in patients with EGFR ex20ins+ NSCLC [12]. In addition, 
other standard therapies used for patients with NSCLC have 
limited activity in EGFR ex20ins+ NSCLC. For example, retrospec-
tive studies in small cohorts of Asian patients treated with 
immune checkpoint inhibitors have shown modest response 
rates ranging from 0% to 14% and PFS of approximately 
2 months as second-line monotherapy in this patient population 
[13–16]. Docetaxel, which is commonly used as a second-line 
therapy and beyond, has a 14% response rate and a median PFS 
of 3 months in patients with unspecified mutations who have 
progressive disease following platinum-based therapy [17–19].

Mobocertinib is a potent, oral, irreversible TKI specifically 
designed to target in-frame EGFR ex20ins mutations in NSCLC 
[20]. In a phase 1/2 study (NCT02716116), mobocertinib 160 
mg orally once daily (QD) demonstrated clinical activity in 114 
platinum-pretreated patients (PPP) with EGFR ex20ins+ NSCLC 
by independent assessment, with a confirmed overall objec-
tive response rate of 28%, disease control rate of 78%, median 
DoR of 17.5 months, median PFS of 7.3 months, and median 
overall survival of 24.0 months [21]. There were no clinically 
meaningful differences in the area under the concentration– 
time curve (AUC) when mobocertinib was coadministered 
with food compared with fasting conditions, suggesting 
mobocertinib may be taken with or without food [22].

Mobocertinib was granted accelerated approval by the US 
Food and Drug Administration (FDA) in September 2021 for 
the treatment of adult patients with locally advanced or 
mNSCLC with EGFR ex20ins mutations, as detected by an 
FDA-approved test, whose disease has progressed on or after 
platinum-based chemotherapy [23]. The mobocertinib safety 
profile was characterized by notable rates of gastrointestinal 
(GI) and cutaneous adverse events (AEs), most commonly 
diarrhea and rash [21]. This is consistent with previously repor-
ted AEs for the class of EGFR TKIs [24], due to some binding to 
wild-type EGFR and potentially to human epidermal growth 
factor receptor 2 (HER2) [25]. Here, we further characterize the 
safety profile of mobocertinib in a pooled population of 
patients who received the recommended phase 2 dose 
(RP2D) of 160 mg QD (N = 257; the RP2D population). We 
present results of an evaluation of the onset and resolution of 
the most common AEs observed with mobocertinib and an 
assessment of the impact of AEs on dose modifications and 
treatment discontinuation in the PPP population. We also 
present an analysis of mobocertinib dose intensity, incidence 
of AEs, and concomitant medications to manage GI and skin- 
related events among responders to mobocertinib and non-
responders in the PPP population. Finally, we discuss the 
results of an exposure-response analysis conducted to 

determine the relationship between mobocertinib exposure 
and the time to first reported Grade ≥2 diarrhea and to assess 
the impact of various covariates (age, sex, race, performance 
status, and body weight) on diarrhea.

2. Patients and methods

2.1. Patient population

Overall safety data are reported for a pooled population of 
patients from two studies who received at least one dose 
of mobocertinib at the RP2D of 160 mg QD (RP2D popula-
tion; N = 257). This population included 148 patients from 
parts 1 and 2 of the 3-part phase 1/2 study (NCT02716116) 
and 96 patients from part 3 (EXCLAIM). An additional 13 
patients from a phase 1 study in Japan (NCT03807778; part 
1) were included in the pooled population. Study design, 
methods, and eligibility criteria for the phase 1/2 study 
were published previously [21,26]. Briefly, the study inclu-
ded adults (aged ≥18) who had measurable disease by 
Response Evaluation Criteria in Solid Tumors (RECIST) ver-
sion 1.1 [27], Eastern Cooperative Oncology Group (ECOG) 
performance status of 0 or 1, adequate renal, hepatic, and 
bone marrow function, and normal QTc interval [26]. 
Patients in the EXCLAIM extension cohort were required 
to have documented in-frame EGFR ex20ins mutations and 
one or two prior regimens of systemic anticancer chemo-
therapy for locally advanced or metastatic disease [21]. 
Patients who received prior EGFR TKI treatment were allo-
wed, except for those who had an objective response and 
subsequent disease progression during TKI treatment. For 
the Japanese phase 1 study, eligible patients aged 
≥20 years had locally advanced or mNSCLC that was refrac-
tory to standard therapies, with measurable disease per 
RECIST version 1.1, ECOG performance status of 0 or 1, 
adequate renal, hepatic, and bone marrow function, and 
normal QTc interval. Both studies were conducted in accor-
dance with the Declaration of Helsinki for Good Clinical 
Practice and applicable local regulations. All patients pro-
vided written informed consent.

Additional analyses (described below) were conducted on 
data from the PPP population of the phase 1/2 study, which 
included 114 patients (escalation phase [n = 6] + expansion 
cohort 1 [n = 22] + EXCLAIM [n = 86]) who had EGFR ex20ins+ 
NSCLC, were previously treated with platinum-based chemo-
therapy, and who received at least 1 dose of mobocertinib at 
160 mg QD. Among the PPP population, 32 patients were 
identified as responders (those achieving either complete or 
partial response) and 82 patients as nonresponders (those 
achieving stable disease [n = 57], having progressive disease 
[n = 13], or not evaluable [n = 12]).

2.2. Study treatment

In the RP2D population (N = 257), patients received mobocer-
tinib 160 mg QD. Dose modification (interruption, reduction, 
or discontinuation) guidance was prespecified in the protocol. 
Mobocertinib dose could be reduced to 120 mg QD for the 
first reduction and further to 80 mg QD per protocol if a 
second reduction was needed.
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2.3. Definition of adverse event categories

Adverse events were coded based on the Medical Dictionary 
for Regulatory Activities (version 23.0) and graded according 
to the National Cancer Institute Common Terminology Criteria 
for Adverse Events (NCI CTCAE) version 4.0 or 5.0, depending 
on enrollment date. A treatment-emergent AE (TEAE) was 
defined as any AE that occurred from the first dose of the 
study drug and through the end of treatment until 30 days 
after the last dose of the study drug. A treatment-related AE 
(TRAE) was defined as an AE with a reasonable causal rela-
tionship between the study drug or the treatment regimen 
and the AE per investigator assessment. An AE was considered 
a serious AE (SAE) if at least one of the following conditions 
applied: death; life-threatening AE; resulted in a persistent or 
significant incapacity or substantial disruption of the ability to 
conduct normal life functions; inpatient hospitalization or pro-
longation of existing hospitalization; a congenital anomaly/ 
birth defect; occurrence or diagnosis of new cancer that was 
histopathologically different from the tumor under study; and 
a significant medical event. Adverse events of clinical interest 
(AECIs) were chosen based on the following: 1) AEs identified 
by searches of the clinical database considering the context of 
the intended patient population; 2) AEs for commercially avai-
lable EGFR TKIs (e.g. pneumonitis/interstitial lung disease [ILD], 
GI events, skin events, cardiac events, and stomatitis); 3) AEs 
reported within the mobocertinib program (e.g. amylase/ 
lipase increases). The AECIs selected for further presentation 
were pneumonitis/ILD, cardiac disorders, GI toxicities (diar-
rhea, nausea, vomiting), stomatitis, skin-related events, and 
amylase/lipase increases.

2.4. Analyses and statistical methods

In the RP2D population (N = 257), the incidence of all-grade 
TEAEs and TRAEs observed in ≥10% of the patients, Grade ≥3 
TEAEs observed in ≥5 patients, and treatment-related SAEs 
observed in ≥2% of the patients were summarized (data cutoff 
date: 1 November 2020). In addition, the incidences of other 
AECIs were summarized, including GI events (diarrhea, nausea, 
and vomiting), pneumonitis/ILD, cardiac disorders, skin-related 
events, stomatitis, and amylase/lipase increase. Descriptive 
statistical methods were used for the characterization of AEs.

Additional analyses were conducted in the PPP population 
of the phase 1/2 study (N = 114). In the PPP population, GI and 
skin-related events were further characterized based on grade, 
onset, and time to resolution. An ad hoc analysis was perfor-
med to evaluate any association between QTc interval pro-
longation and AEs or electrolyte imbalances. GI events leading 
to dose modifications were also analyzed. Additionally, to 
examine the potential impact of AEs and dose modifications 
on clinical activity, an analysis of treatment exposure, inci-
dence of GI and skin-related events, and use of concomitant 
medications was conducted in confirmed responders versus 
nonresponders from the PPP population.

An exposure-response analysis was conducted in patients 
from all three parts of the phase 1/2 study who received 
mobocertinib doses ranging from 5 mg to 180 mg (N = 295; 
data cutoff: 29 May 2020) to describe the relationship between 

daily exposure and time to first reported Grade ≥2 diarrhea 
and to explore the effect of additional risk covariates (age, sex, 
race, ECOG status, and body weight) related to diarrhea. The 
time to first reported Grade ≥2 diarrhea data were merged 
with the patient covariates and individual daily exposures 
predicted by a previously developed population pharmacoki-
netic model [28]. Daily exposure was defined as the AUC of 
the sum of mobocertinib, metabolite AP32960, and metabolite 
AP32914 exposures in molar units on a given day. Kaplan– 
Meier plots of time to first Grade ≥2 diarrhea events were 
generated and analyzed using a parametric time-to-event 
model using NONMEM (version 7.3, ICON Development Solu-
tions, Hanover, MD). Equation 1 relates the probability of 
being event-free (survival) up to time t, S(t), to the hazard 
function h(t):

S tð Þ ¼ e� ò
t
0 h τð Þdτ (1) 

The hazard function was modeled according to Equation 2:

hðtÞ ¼ h0ðtÞ � expðβAUC � AUC þ β1 � X1 þ . . .þ βn � xnÞ (2) 

h0(t) was a flexible parametric baseline hazard function 
based on natural cubic splines. βAUC represented the linear 
effect of exposure (AUC) on the log-hazard scale, and β1 to βn 

the coefficients (log-hazard ratios [HR]) describing the linear 
effects of potential or known risk factors (covariates, X1 to Xn).

Following the construction of a base model (including 
exposure), the final model was developed by eliminating pre-
dictors (other than exposure) from a full model including all 
relevant risk factors. Risk factors that were not statistically 
significant at the α = 0.001 level were iteratively eliminated 
until all remaining predictors were statistically significant (P 
< 0.001).

The impact of mobocertinib exposure on HRs was based on 
a decrease in exposure of 753 nM.hr/day, which reflected the 
predicted change in dose of 40 mg (dose reduction from 160 
mg to 120 mg).

3. Results

3.1. Overall safety analysis

On 1 November 2020, the data cutoff date, a total of 257 
patients were included in the RP2D population for the overall 
safety analysis. Among the 208 patients who discontinued 
study treatment, reasons included disease progression (clinical 
or RECIST version 1.1) in 136 (53%), AEs in 29 (11%), withdra-
wal by patient in 15 (6%), and new anticancer therapy in 3 
(1%). The median age was 61.0 years, most patients were 
female (66%), and most had received prior platinum-based 
chemotherapy (77%; Table 1). Median (min, max) time on 
study treatment was 6.1 months (0.0, 40.3). Approximately 
50% of the patients had a duration of exposure of ≥6 months. 
The median (min, max) number of days dosed was 168.0 (1, 
1213), and median (min, max) dose intensity was 149.7 mg/ 
day (38.3, 160.0). Patient and disease characteristics in the PPP 
population were similar to those in the RP2D population, 
except for a higher proportion of Asian patients in the PPP 
population (40% in RP2D vs 60% in PPP; Table 1).

EXPERT REVIEW OF ANTICANCER THERAPY 97



3.1.1. Adverse event overview
In the RP2D population, TEAEs were reported in all treated 
patients and TRAEs were reported in 253 patients (98%; Table 
2). Grade ≥3 TEAEs were observed in 172 patients (67%). SAEs 
were observed in 118 patients (46%) and treatment-related 
SAEs in 43 patients (17%). TEAEs resulted in dose modifica-
tions in 176 patients (68%), including treatment interruption in 
158 patients (61%), dose reduction in 81 patients (32%), and 
treatment discontinuation in 48 patients (19%). A similar ove-
rall safety profile was observed in the PPP population 
(Table 2).

3.1.2. Treatment-emergent, treatment-related, and serious 
adverse events
Table 3 summarizes TEAEs observed in ≥10% of the patients, 
Grade ≥3 TEAEs in ≥5 patients, and TRAEs observed in ≥10% 
of the patients in the RP2D population. GI events were the 
most frequently reported TRAEs, including diarrhea (91%), 
nausea (40%), and vomiting (28%). Skin-related events were 
the second most frequently reported TRAEs, including rash 
(37%), dry skin (28%), paronychia (28%), dermatitis acneiform 
(19%), pruritus (16%), and rash maculopapular (16%). The 
most frequently reported Grade ≥3 TEAE was diarrhea, which 
was observed in 51 patients (20%). Other frequently reported 
Grade ≥3 TEAEs were anemia (7%) and hypertension (7%). 
Treatment-emergent SAEs observed in ≥2% of the patients 
included dyspnea (6%), diarrhea (5%), vomiting (5%), 

pneumonia (4%), acute kidney injury (3%), nausea (2%), dehy-
dration (2%), respiratory failure (2%), NSCLC (2%), and pyrexia 
(2%); most common treatment-related SAEs (≥2% of the 
patients) were diarrhea (4%), vomiting (4%), dehydration 
(2%), and acute kidney injury (2%). Table 5 summarizes 
TEAEs observed in ≥10% of the patients, Grade ≥3 TEAEs in 
≥5 patients, and TRAEs observed in ≥10% of the patients in 
the PPP population, which were similar to those observed in 
the RP2D population.

3.1.3. Adverse events of clinical interest
Among the AECIs in the RP2D population, the most common 
were GI events, with an overall incidence of TRAEs of 94%. 
Grade ≥3 GI TEAEs were observed in 22% of the patients. GI 
SAEs were observed in 9% of the patients, and 7% of the 
patients discontinued treatment due to GI AEs.

Treatment-related skin events were observed in 84% of the 
patients. Grade ≥3 skin-related TEAEs were observed in 5% of 
the patients. No skin-related SAEs were observed, and 2% of 
the patients discontinued treatment due to skin-related AEs.

Treatment-related increase in amylase was observed in 16% 
of the patients; Grade ≥3 increased amylase was observed in 
4% of the patients, with no SAEs and 1 patient (<1%) discon-
tinuing treatment. Treatment-related increase in lipase was 
observed in 14% of the patients; Grade ≥3 increased lipase 
was observed in 4% of the patients, with no SAEs and no 
patients discontinuing treatment.

Table 1. Patient demographic and baseline characteristics.

Characteristic RP2D population (N = 257) PPP population (N = 114)

Age, median (SD), y 61.0 (24–86) 60 (27–84)
Sex, female, n (%) 169 (66) 75 (66)
Race, n (%)

Asian 102 (40) 68 (60)
White 140 (54) 42 (37)
Black or African American 12 (5) 3 (3)
Not reported 3 (1) 1 (1)

ECOG performance status, n (%)
0 83 (32) 29 (25)
1 174 (68) 85 (75)

Stage at study entry, n (%)a

IIIA 1 (<1) 0
IIIB 3 (1) 1 (0.9)
IV 244 (95) 113 (99)

Site involvement at study entry, n (%)
Brain 102 (40) 40 (35)
Bone 117 (46) 47 (41)
Liver 55 (21) 24 (21)
Lung 232 (90) 110 (97)
Other 202 (79) 93 (82)

Median no. of prior lines of systemic anticancer therapy, n (range)b 2.0 (1–8)c 2.0 (1–7)
Number of prior systemic anticancer lines, n (%)b

1 76 (31)c 47 (41)
≥2 140 (57)c 67 (59)

Prior systemic anticancer therapy, n (%)b

Platinum-based chemotherapy 189 (77) 114 (100)
Immunotherapy 86 (35) 49 (43)
EGFR TKI 30 (12) 29 (25)

Baseline brain metastases, n (%) 102 (40) 40 (35)
Median time on mobocertinib treatment, mo (range) 6.1 (0.0–40.3) 7.4 (0.0–34.0)

ECOG, Eastern Cooperative Oncology Group; EGFR, epidermal growth factor receptor; PPP, platinum-pretreated patients; RP2D, recommended phase 
2 dose; TKI, tyrosine kinase inhibitor. 

aInformation missing for 9 patients in RP2D population. 
bPatients could have been counted in more than one category. 
cData available for 244 patients. 
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Table 2. Summary of AEs.

Category of AE, n (%) RP2D population (N = 257) PPP population (N = 114)

Any TEAE 257 (100) 114 (100)
Any TRAE 253 (98) 113 (99)
Grade ≥3 TEAEs 172 (67) 79 (69)
Treatment-related Grade ≥3 TEAEs 108 (42) 54 (47)
Treatment-emergent SAEs 118 (46) 56 (49)
Treatment-related treatment-emergent SAEs 43 (17) 22 (19)
TEAEs resulting in study drug dose modification 176 (68) 73 (64)
TEAEs resulting in study drug discontinuation 48 (19) 19 (17)
TEAEs resulting in study drug interruption 158 (61) 61 (54)
TEAEs resulting in study drug dose reduction 81 (32) 29 (25)
On-study deaths 29 (11) 12 (11)

AE, adverse event; PPP platinum-pretreated patients; RP2D, recommended phase 2 dose; SAE, serious adverse event; TEAE, treatment-emergent 
adverse event; TRAE, treatment-related adverse event. 

Table 3. TEAEs in ≥10% of the patients, Grade ≥3 TEAEs (in ≥5 patients), and TRAEs in ≥10% of the patients in the RP2D population (N = 257).

Event, n (%) TEAEs in ≥10% of patients Grade ≥3 TRAEs in ≥10% of patients

Patients with any event 257 (100) 172 (67) 253 (98)

Diarrhea 240 (93) 51 (20) 235 (91)
Nausea 121 (47) 8 (3) 102 (40)

Rash 97 (38) 1 (<1) 94 (37)
Vomiting 96 (37) 6 (2) 72 (28)

Decreased appetite 91 (35) 5 (2) 70 (27)
Dry skin 77 (30) 0 71 (28)
Anemia 77 (30) 17 (7) 42 (16)

Stomatitis 74 (29) 9 (4) 69 (27)
Paronychia 73 (28) 1 (<1) 72 (28)

Blood creatinine increased 74 (29) 6 (2) 46 (18)
Fatigue 67 (26) 5 (2) 49 (19)

Amylase increased 52 (20) 9 (4) 40 (16)
Dermatitis acneiform 51 (20) 2 (<1) 49 (19)

Weight decreased 51 (20) 3 (1) 30 (12)
Pruritus 48 (19) 1 (<1) 40 (16)
Dyspnea 46 (18) 13 (5) 4 (2)

Rash maculopapular 40 (16) 4 (2) 40 (16)
Lipase increased 41 (16) 11 (4) 37 (14)

Gastroesophageal reflux disease 38 (15) 1 (<1) 31 (12)
Alopecia 37 (14) 0 27 (11)

Aspartate aminotransferase increased 35 (14) 2 (<1) 24 (9)
Headache 36 (14) 0 8 (3)
Back pain 35 (14) 5 (2) 4 (2)

Hypertension 34 (13) 17 (7) 9 (4)
Hypokalemia 34 (13) 7 (3) 17 (7)

Lymphocyte count decreased 30 (12) 8 (3) 13 (5)
Hypomagnesemia 32 (12) 1 (<1) 13 (5)

Dehydration 31 (12) 8 (3) 21 (8)
Constipation 29 (11) 1 (<1) 5 (2)
Rhinorrhea 29 (11) 0 16 (6)

Alanine aminotransferase increased 28 (11) 4 (2) 20 (8)
Dry mouth 27 (11) 0 23 (9)

Dyspepsia 26 (10) 0 20 (8)
Hyponatremia 25 (10) 7 (3) 3 (1)

Mucosal inflammation 25 (10) 0 24 (9)
Hypophosphatemia 21 (8) 5 (2) 10 (4)

ECG QTc prolonged 20 (8) 5 (2) 18 (7)
Pneumonia 18 (7) 11 (4) 2 (<1)
Mouth ulceration 15 (6) 0 14 (5)

Acute kidney injury 12 (5) 6 (2) 5 (2)
Hypoxia 12 (5) 6 (2) 1 (<1)

ECG, electrocardiogram; RP2D, recommended phase 2 dose; TEAE, treatment-emergent adverse event; TRAE, treatment-related adverse event. 
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Treatment-related stomatitis was observed in 27% of the 
patients, with 4% of the patients experiencing Grade ≥3 
TEAEs. There were no SAEs of treatment-related stomatitis, 
and <1% of the patients discontinued treatment.

Treatment-related cardiac disorders, which include cardiac 
failure and QTc interval prolongation, were observed in 12% of 
the patients; Grade ≥3 treatment-emergent cardiac disorders 
were observed in 13% of the patients, 11% with SAEs, and 2% 
discontinuing. Cardiac failure (including congestive cardiac 
failure, decreased ejection fraction, and cardiomyopathy) 
occurred in 2.3% of the patients. Grade 3 cardiac failure 
occurred in 0.8% of the patients. Grade 4 and fatal cardiac 
failure occurred in one patient each (0.4%). QTc interval pro-
longation (including electrocardiogram QT prolongation and 
ventricular arrhythmia) occurred in 8% of the patients. Grade 3 
QTc interval prolongation occurred in 1.6% of the patients and 
Grade 4 QTc interval prolongation occurred in 1 patient (0.4%).

Treatment-related pneumonitis/ILD was observed in 2% of 
the patients, with Grade ≥3 TEAEs in <1% of the patients, 2% 
of the patients with SAEs, and 2% of the patients 
discontinuing.

To manage AEs, doses of mobocertinib can be reduced to 
120 mg daily (first reduction) or 80 mg daily (second reduc-
tion). Recommendations for dosage adjustments due to AECIs 
observed with mobocertinib are shown in Supplemental 
Table S1. Briefly, dose interruption is recommended in cases 
of Grade 2 or 3 QTc interval prolongation, suspicion of ILD/ 
pneumonitis, Grade 2 decreased ejection fraction, intolerable 
or recurrent Grade 2 or 3 diarrhea, and first occurrence of 
Grade 4 diarrhea. Mobocertinib should be permanently dis-
continued for patients who experience Grade 4 or recurrent 
Grade 2 or 3 QTc interval prolongation, confirmed ILD/pneu-
monitis (any grade), Grade >2 heart failure or Grade 3 or 4 
decreased injection fraction, or recurrent Grade 4 diarrhea. 
AECIs were managed per recommendations in the US pre-
scribing information (Supplemental Table S2). Early manage-
ment of skin disorders or diarrhea induced by EGFR TKIs may 
avoid worsening of symptoms (Table 4) [29,30].

3.2. Characterization of GI events in the PPP population

In the PPP population (N = 114), 106 patients (93%) experien-
ced any-grade diarrhea and 25 patients (22%) experienced 
Grade 3/4 diarrhea, including 24 with Grade 3 and 1 with 
Grade 4 (Table 5). The onset of diarrhea was rapid, with a 
median onset of 5 days; 56% of the patients had the onset of 
diarrhea within 2–7 days of treatment initiation (Figure 1). In 
patients who experienced Grade 3 diarrhea, the median time 
to first onset was 14 days. Among patients with any-grade 
diarrhea (n = 106), 59 patients (56%) had resolution of all 
diarrhea events. The median time to resolution of all-grade 
diarrhea was 2 days, and the median time to resolution of 
Grade 3 diarrhea was 6.5 days. A total of 105 QTc interval 
prolongation events occurred in 40 patients. Diarrhea was 
observed within 7 days before the onset of QTc prolongation 
in 34% (36/105) of these events; Grade ≥2 electrolyte imba-
lances were observed within 7 days before the onset in 4% (4/ 
105) of these events.

In the PPP population, diarrhea led to mobocertinib dose 
modifications in 31 patients (27%), including dose reduction in 
12 patients (11%) and dose interruption in 24 patients (21%). 
Diarrhea resulted in treatment discontinuation in five patients 
(4%). Diarrhea was managed with antipropulsive medication in 
74% of the patients, most commonly loperamide-containing 
medications (74%) and diphenoxylate/atropine preparations 
(13%). The use of these medications was similar in responders 
and nonresponders (75% and 73%, respectively).

Other reported GI events were nausea and vomiting, which 
were among the most frequently reported TRAEs with rates of 
34% and 30%, respectively. The median time to resolution of 
nausea was 22 days, and the median time to resolution of 
vomiting was 5 days. A total of 6 patients (5%) had a dose 
reduction due to nausea and 3 patients (3%) due to vomiting. 
Anti-emetic medications were used in 40 patients (35%), most 
commonly prochlorperazine preparations (22%). The use of 
these medications was similar in responders and nonrespon-
ders (31% and 37%, respectively).

3.3. Exposure response analysis for Grade ≥2 diarrhea

An exposure-response analysis was conducted to characterize 
the relationship between the combined exposures of mobo-
certinib and its two active metabolites (AP32960 and 
AP32914) and time to first Grade ≥2 diarrhea with emphasis 
on understanding the risk factors that may impact diarrhea. 
Mobocertinib exposure was identified as a statistically signifi-
cant predictor of Grade ≥2 diarrhea in the base model.

Compared with the base model including only exposure as 
predictor, only age ≥75 versus <75 years and exposure were 
found to be statistically significant in the final model at 
α = 0.001 level. There was no effect of race, baseline disease 
severity, gender, or body weight on the risk of Grade ≥2 
diarrhea. In the final model, statistically significant predictors 
of Grade ≥2 diarrhea were mobocertinib plasma exposure 
with 40-mg dose change: HR: 1.11 (95% confidence interval 
[CI]: 1.04–1.19) and age: ≥75 versus <75 years; HR: 2.13 (95% 
CI, 1.38–3.30). The Kaplan–Meier plot for time to diarrhea in 
patients by exposure and age is shown in Figure 2 based on 
observed data from 291 participants (4 participants treated 
with mobocertinib 180 mg were not included). The observed 
and model-predicted probability of Grade ≥2 diarrhea based 
on the final time-to-event model is shown in Supplemental 
Figure S1.

3.4. Characterization of skin toxicity and concomitant 
medication use in the PPP population

In the PPP population (N = 114), skin-related TEAEs of all 
grades were observed in 105 patients (92%); however, only 
4% of the patients experienced Grade 3 events, and no Grade 
4 or 5 events were reported. Rash was the most common skin- 
related TEAE (46%; no Grade 3), followed by paronychia (39%; 
<1% Grade 3/4), dry skin (33%; no Grade 3), pruritus (25%; 
<1% Grade 3), alopecia (20%); dermatitis acneiform (19%; no 
Grade 3), and rash maculopapular (14%; 2% Grade 3). The 
median time to onset of all-grade skin-related events was 
9 days, and the median time to onset of Grade 3 skin-related 
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events was 56 days. The median time to resolution of all-grade 
events (n = 195) was 78 days and of events with a maximum 
Grade 3 (n = 3) was 38 days.

Clinical management of skin-related events included 
the use of topical corticosteroids in 43% of the patients 
(including hydrocortisone in 12%), topical antibiotics in 
28% of the patients (including clindamycin/clindamycin 
phosphate in 21% and mupirocin in 18%), oral doxycy-
cline/doxycycline hyclate/doxycycline hydrochloride (16%), 
and oral minocycline/minocycline hydrochloride (11%). 
The use of concomitant medications to manage skin-rela-
ted events was more common among responders to 
mobocertinib versus nonresponders. Concomitant corticos-
teroids were used in 18 of 32 (56%) responders versus 31 
of 82 (38%) nonresponders, and topical antibiotics were 
used in 14 (44%) responders versus 18 (22%) 
nonresponders.

3.5. Drug exposure and adverse events among 
responders and nonresponders in the PPP population

An analysis of treatment exposure was conducted to examine 
the potential impact of AEs and dose modifications on clinical 
activity of mobocertinib. Overall, patients in the PPP population 
with confirmed responses to mobocertinib had greater treat-
ment exposure. Although the median relative dose intensity 
was similar (100%) between confirmed responders (n = 32) to 
mobocertinib and nonresponders (n = 82), responders received a 
median cumulative mobocertinib dose of 59,200 mg versus 
19,340 mg in nonresponders. Time on study treatment was 
longer, and the median number of treatment days was higher 
among responders versus nonresponders (Figures 3a,b). Among 
responders, 22 (69%) had a duration of exposure ≥12 months 
versus 14 (17%) among nonresponders. Among patients with 
baseline brain metastases (n = 40), median times on treatment 

Table 4. Suggested management of diarrhea and skin disorders observed with EGFR TKIs.

Diarrhea [30]
Nonpharmacologic intervention

Dietary changes ● Adopt the BRAT diet (i.e. bananas, rice, applesauce, and toast)
● Eliminate greasy, spicy, and fried foods
● Eliminate cruciferous vegetables
● Avoid dairy products

Fluid intake ● Drink 3–4 l of fluid daily

Probiotics ● Supplementation with probiotics

Pharmacologic intervention
Mild (Grade 1) ● Stop laxatives

● Drink 8–10 glasses of clear fluids daily
● Immediately start loperamide: 4 mg (2 tablets) followed by 2 mg (1 tablet) after each loose stool (up to 20 mg daily) until 

bowel movements cease for 12 hours

Moderate (Grade 
2)

● See Grade 1 management PLUS
● Continue loperamide
● Assess for dehydration and electrolyte imbalance
● Consider intravenous fluids and electrolyte replacement

Severe (Grade 3) ● See Grade 2 management PLUS
● Use stool cultures to rule out an infectious process
● Apply aggressive intravenous fluid replacement for 24 hours or more
● Use hospitalization to monitor the patient’s progress
● Consider prophylactic antibiotics if the patient is also neutropenic

Skin disorders [29]
Acneiform rash

Mild (Grade 1) ● Apply hydrocortisone valerate topically twice daily as needed

Moderate (Grade 
2)

● Oral minocycline 100 mg twice daily for 4 weeks AND hydrocortisone valerate topically twice daily as needed

Severe (Grade 3) ● Oral minocycline 100 mg twice daily for 4 weeks AND hydrocortisone valerate topically twice daily as needed

Stomatitis or mucositis
Mild (Grade 1) ● Apply triamcinolone in dental paste 2–3 times daily as needed

Moderate (Grade 
2)

● Apply triamcinolone in dental paste 2–3 times daily as needed AND oral erythromycin 250–350 mg daily OR minocycline 50 
mg daily

Severe (Grade 3) ● Apply clobetasol ointment 2–3 times daily as needed AND oral erythromycin 500 mg daily OR minocycline 100 mg daily

Paronychia
Local care ● Petroleum jelly emollition

● Antimicrobial soaks
● Cushioning of affected areas

Mild or 
moderate 
(Grade 1 or 2)

● Apply betamethasone valerate 2–3 times daily as needed

Severe (Grade 3) ● Apply clobetasol cream 2–3 times daily as needed

Abbreviations: EGFR TKIs, epidermal growth factor receptor tyrosine kinase inhibitors 
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were 14.0 months (range: 10.1–18.8) for responders and 
3.7 months (range: 0.7–19.3) for nonresponders. Among patients 
without baseline brain metastases (n = 74), median times on 
treatment were 12.8 months (range: 4.4–34.0) in responders 
and 6.5 months (range: 0.0–26.2) in nonresponders.

The incidence of Grade ≥3 TEAEs was higher in nonrespon-
ders than in responders to mobocertinib (73% [60/82] vs 59% 
[19/32], respectively; Figure 3c). Nonresponders also had a 
higher incidence of SAEs (57% [47/82] vs 28% [9/32]), TEAEs 
leading to dose reduction (28% [23/82] vs 19% [6/32]) and 
TEAEs leading to treatment discontinuation (22% [18/82] vs 
3% [1/32]; Figures 3d–f). TEAEs whose incidence was notably 
higher (>10%) in responders versus nonresponders included 
paronychia (66% [21/32] vs 28% [23/82]) and rash (56% [18/32] 
vs 41% [34/82]). Among PPP with (n = 29) and without (n = 85) 
dose reductions due to TEAEs, overall response rates (ORRs) 
per IRC were 21% (6/29; 95% CI: 8–40) and 31% (26/85; 95% CI: 
21–42), and median duration of response was 5.7 (95% CI: 3.7– 
not evaluable) and 17.5 months (95% CI: 7.4–not evaluable), 
respectively.

4. Discussion

The current analyses characterized the safety profile of oral 
mobocertinib 160 mg QD, an irreversible, oral EGFR exon 20– 
targeted therapy, in a pooled population of 257 patients with 
NSCLC. The most common TEAEs associated with mobocerti-
nib treatment are GI and skin-related events, which were most 
frequently low grade and effectively managed with concomi-
tant medications and dose modifications. At a median time on 
treatment of 6.1 months, all patients experienced TEAEs of any 
grade (67% were Grade ≥3 TEAEs). However, most (68%) 
patients’ TEAEs were managed with dose modifications, and 
19% discontinued treatment because of TEAEs.

The most frequent TRAEs in patients treated with mobo-
certinib were GI related, with diarrhea being the most 
common of these events. Most diarrhea events were Grade 1 
or 2 in severity, and diarrhea events led to dosage reductions 
in 11% of the patients in the PPP population (N = 114). Mobo-
certinib-induced diarrhea had a rapid onset and was generally 
managed by dose modifications, which included drug inter-
ruptions, dose reductions, or discontinuation. Additionally, 

Table 5. TEAEs in ≥10% of the patients, Grade ≥3 TEAEs in ≥5 patients, and TRAEs in ≥10% of the patients in the PPP population (N = 114).

Event, n (%) TEAEs in ≥10% of patients Grade ≥3 TRAEs in ≥10% of patients

Patients with any event 114 (100) 79 (69) 113 (99)
Diarrhea 106 (93) 25 (22) 104 (91)
Rash 52 (46) 0 51 (45)
Decreased appetite 48 (42) 1 (<1) 40 (35)
Vomiting 47 (41) 3 (3) 34 (30)
Nausea 46 (40) 5 (4) 39 (34)
Paronychia 44 (39) 1 (<1) 43 (38)
Anemia 39 (34) 7 (6) 20 (18)
Blood creatinine increased 38 (33) 5 (4) 29 (25)
Dry skin 38 (33) 0 35 (31)
Pruritus 29 (25) 1 (<1) 24 (21)
Stomatitis 29 (25) 5 (4) 27 (24)
Weight decreased 27 (24) 1 (<1) 15 (13)
Amylase increased 26 (23) 5 (4) 21 (18)
Cough 26 (23) 0 2 (2)
Back pain 24 (21) 2 (2) 2 (2)
Alopecia 23 (20) 0 17 (15)
Dermatitis acneiform 22 (19) 0 21 (18)
Fatigue 22 (19) 3 (3) 16 (14)
Lipase increased 22 (19) 5 (4) 22 (19)
Dyspnea 19 (17) 6 (5) 1 (<1)
Gastroesophageal reflux disease 17 (15) 0 14 (12)
Rhinorrhea 17 (15) 0 12 (11)
Rash maculopapular 16 (14) 2 (2) 16 (14)
Hypokalemia 15 (13) 4 (4) 6 (5)
Hypomagnesemia 7 (6) 1 (<1) 7 (6)
Constipation 14 (12) 1 (<1) 2 (2)
ECG QTc prolonged 14 (12) 4 (4) 12 (11)
Hypertension 14 (12) 8 (7) 3 (3)
Mouth ulceration 14 (12) 0 14 (12)
Aspartate aminotransferase increased 13 (11) 0 8 (7)
Asthenia 13 (11) 1 (<1) 6 (5)
Dyspepsia 13 (11) 0 10 (9)
Platelet count decreased 13 (11) 1 (<1) 10 (9)
Pyrexia 13 (11) 1 (<1) 2 (2)
Abdominal pain 12 (11) 2 (2) 4 (4)
Alanine aminotransferase increased 11 (10) 1 (<1) 9 (8)
Dizziness 11 (10) 0 3 (3)
Headache 11 (10) 0 4 (4)
Hypocalcemia 11 (10) 0 2 (2)
Upper respiratory infection 11 (10) 0 0

ECG, electrocardiogram; PPP, platinum-pretreated patients; TEAE, treatment-emergent adverse event; TRAE, treatment-related adverse event. 
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antipropulsive medications, such as loperamide and dipheno-
xylate/atropine, were used in 74% of the patients in the PPP 
population to manage diarrhea. It is recommended that 
patients have loperamide on hand to treat the first instance 
of diarrhea. The exposure-response analysis showed a statisti-
cally significant influence of mobocertinib exposure and age 
≥75 years on time to first Grade ≥2 diarrhea, predicting a 
higher risk of diarrhea in older patients (HR: 2.13; 95% CI, 
1.38 – 3.30). A systemic exposure-response analysis was per-
formed for AEs, including diarrhea; the results of the analysis 
showed no statistically significant relationship between 

systemic exposure and Grade 1 or higher diarrhea (P 
= 0.156) [31]. In the phase 1/2 clinical trial, improvements in 
symptoms of nausea and vomiting were observed when 
mobocertinib was administered with food (data not shown); 
additional analyses of this trend are ongoing. GI AEs can lead 
to dehydration and electrolyte imbalances, which can increase 
the risk of QTc interval prolongation [32]. In our study, among 
QTc interval prolongation events (105 events in 40 patients), 
diarrhea and Grade ≥2 electrolyte imbalances within 7 days 
prior to onset were observed in 34% and 4% of QTc interval 
prolongation events, respectively; no statistical correlation 

Figure 1. The onset of any-grade and Grade 3/4 treatment-emergent diarrhea in PPP population (n = 106 reporting diarrhea; each patient counted once at first 
reported onset). PPP, platinum-pretreated patients.
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Figure 2. Kaplan–Meier plot of time to first Grade ≥2 diarrhea by mobocertinib dose group and age (N = 291).
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between diarrhea, electrolyte abnormalities, and QTc interval 
prolongation was observed. Skin-related events were also 
among the most common AEs observed with mobocertinib. 
Most skin-related events were low grade, started within the 
first 2 weeks of treatment, and were managed with skin care 
and proactive use of topical corticosteroids and/or antibiotics.

The AEs observed with mobocertinib are consistent with 
known AEs associated with EGFR TKIs in the class [24], with no 
new safety signals observed. Diarrhea also is commonly observed 
with other EGFR TKIs, including afatinib (incidence 83%), dacomi-
tinib (86%), osimertinib (41%), and poziotinib (26%, Grade ≥3 
TRAE) [33–37]. The mechanism of TKI-induced diarrhea is unclear, 
but it is likely due to the expression of EGFR in the normal GI 
mucosa [25], which may result in secretory diarrhea [24,38]. 
Although mobocertinib targets EGFR ex20ins mutations, signifi-
cant molecular heterogeneity of EGFR ex20ins exist [5], and 
adverse effects related to EGFR wild-type also may occur. The 
types and severity of skin-related events observed with mobocer-
tinib are also consistent with those reported with the EGFR TKI 
class [24], with low frequency of severe events. Unlike some other 
TKIs [39], mobocertinib was not associated with severe skin reac-
tions such as Stevens-Johnson syndrome or toxic epidermal 
necrolysis.

Our analysis showed that patients in the PPP population 
with confirmed responses to mobocertinib had greater 

treatment exposure, mostly reflected by longer time on 
treatment observed with responders versus nonresponders 
(median of 13.1 months vs 5.8 months, respectively). In 
addition, nonresponders had higher rates of Grade ≥3 
TEAEs, TEAEs leading to treatment discontinuation, and 
SAEs leading to treatment modifications (including treat-
ment interruptions). Although ORR and DoR were more 
favorable among patients without dose reductions due to 
TEAEs versus those with dose reductions due to TEAEs (31% 
[26/85; 95% CI: 21 –42] and 21% [6/29; 95% CI: 8 –40], 
respectively, and 17.5 months [95% CI: 7.4 –not evaluable], 
and 5.7 months [95% CI: 3.7 –not evaluable], respectively), 
the 95% CIs overlap. However, our analysis did not differen-
tiate between responses occurring before and after the 
dose reduction, and the sample size was small (only six 
responders among patients with dose reductions). These 
results suggest the importance of maintaining mobocertinib 
dose intensity through supportive measures to manage AEs. 
Effective and early management of AEs can mitigate the 
impact of decreased drug exposure due to dose reduction 
or treatment discontinuation. The onset of mobocertinib- 
induced diarrhea is within the first 7 days of treatment, 
and early management may allow for fewer required dose 
modifications. Additionally, patient education is critical in 
the early identification and management of AEs [24]. Of 
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Figure 3. Median (range) time on mobocertinib treatment (a) and median (range) number of days of mobocertinib treatment (b) among confirmed responders and 
nonresponders. Panels c–f show the percentage of responders and nonresponders who experienced Grade ≥3 TEAEs, any-grade SAEs, TEAEs leading to 
mobocertinib dose reduction, and TEAEs leading to mobocertinib treatment discontinuation. IRC, independent review committee; SAE, serious adverse event; 
TEAE, treatment-emergent adverse event.
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note, the results of a retrospective analysis showed that the 
presence (vs absence) of brain metastases and the presence 
(vs absence) of TP53 mutations were associated with shorter 
PFS among patients with ex20ins+ NSCLC treated with EGFR 
TKIs [7]. Results from the mobocertinib phase 1/2 study 
included in the current analysis showed IRC-confirmed 
ORRs of 18% (95% CI, 7–33%) and 34% (95% CI, 23–46%) 
in patients with and in those without baseline brain metas-
tases, respectively [21].

5. Conclusions

The most common mobocertinib-related adverse events (GI 
and skin toxicities) are manageable. Patient education, early 
identification, timely and aggressive management, and ongo-
ing assessment may help reduce GI toxicities, thereby mini-
mizing the need for dose reduction and maintaining exposure 
to mobocertinib for better potential efficacy.
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