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abstract

PURPOSE Adagrasib (MRTX849) is an oral, highly selective, small-molecule, covalent inhibitor of KRASG12C. We
report results from a phase I/IB study of adagrasib in non–small-cell lung cancer, colorectal cancer, and other
solid tumors harboring the KRASG12C mutation.

MATERIALS AND METHODS Patients with advanced KRASG12C-mutant solid tumors were treated with adagrasib
150 mg orally once daily, 300 mg once daily, 600 mg once daily, 1,200 mg once daily, or 600 mg orally twice a
day using an accelerated titration design, which transitioned to a modified toxicity probability interval design
when a predefined degree of toxicity was observed or target adagrasib exposure was achieved. Safety,
pharmacokinetics, and clinical activity were evaluated.

RESULTS Twenty-five patients were enrolled and received at least one dose of adagrasib. The recommended
phase II dose (RP2D) was 600mg twice a day on the basis of safety, tolerability, and observed pharmacokinetics
properties. No maximum tolerated dose was formally defined. After a median follow-up of 19.6 months, eight of
15 patients (53.3%; 95% CI, 26.6 to 78.7) with RECIST-evaluable KRASG12C-mutant non–small-cell lung cancer
treated at 600 mg twice a day achieved a confirmed partial response. The median duration of response was
16.4 months (95% CI, 3.1 to not estimable). The median progression-free survival was 11.1 months (95% CI,
2.6 to not estimable). One of two patients with KRASG12C-mutant colorectal cancer treated at 600 mg twice a day
achieved a partial response (duration of response, 4.2 months). At the RP2D, the most common treatment-
related adverse events (any grade) were nausea (80.0%), diarrhea (70.0%), vomiting (50.0%), and fatigue
(45.0%). The most common grade 3-4 treatment-related adverse event was fatigue (15.0%).

CONCLUSION Adagrasib 600 mg twice a day was well tolerated and exhibited antitumor activity in patients with
advanced solid tumors harboring the KRASG12C mutation.

J Clin Oncol 40:2530-2538. © 2022 by American Society of Clinical Oncology

Creative Commons Attribution Non-Commercial No Derivatives 4.0 License

INTRODUCTION

KRAS is the most frequently mutated RAS isoform in
cancer, accounting for approximately 85% of RAS
family mutations observed in human cancers.1-3 In
normal cells, KRAS proteins cycle between guanosine
triphosphate (GTP)–bound on and guanosine
diphosphate–bound off states and initiate effector
binding and intracellular signal transduction when in
the GTP-bound on state.1,2 KRAS has a protein
resynthesis half-life (t1/2) of approximately 24 hours.1,2

Substitution of Gly12 by cysteine prevents GTP hy-
drolysis, thereby maintaining KRAS in a constitutively
active, GTP-bound state; this results in uncontrolled
cellular proliferation and growth, as well as malignant

transformation.2 KRASG12C mutations occur in ap-
proximately 14% of lung adenocarcinomas, 3%-4% of
colorectal cancers (CRCs), and 2% of pancreatic
cancers.1,4,5 The discovery of covalent inhibitors tar-
geting themutated cysteine residue in KRASG12C within
the switch II binding pocket has led to the develop-
ment of clinically active therapies for patients with
tumors harboring the KRASG12C mutation.2,6-8

Adagrasib (MRTX849) is an oral, small-molecule,
covalent inhibitor of KRASG12C that irreversibly and
selectively binds and locks KRASG12C in its inactive,
guanosine diphosphate–bound state.9 Adagrasib was
optimized for desirable properties of a KRASG12C in-
hibitor, including high oral bioavailability, long t1/2
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(approximately 24 hours), extensive tissue distribution, and
central nervous system penetration.9 In preclinical models,
adagrasib demonstrated potent inhibition of KRAS-
dependent signal transduction (cellular half-maximal in-
hibitory concentration [IC50]: approximately 5 nM) and
cancer cell viability, with . 1,000-fold selectivity for
KRASG12C compared with wild-type KRAS.9 At a fixed dose
of 100 mg/kg/day, adagrasib demonstrated broad-
spectrum antitumor activity across a panel of KRASG12C-
positive lung, colon, pancreatic, and other patient- or cell-
derived tumor models implanted in mice.9 Additional
pharmacokinetics (PK) analysis in these tumor models
indicated that maximal and durable antitumor activity was
plasma concentration–dependent and dose-dependent
and required sustained exposure above a defined
threshold to enable inhibition of KRASG12C over the entire
dosing interval.9,10

We report results of the phase I/Ib dose-finding component
of the first-in-human (FIH) KRYSTAL-1 trial, which evalu-
ated the safety, PK, and clinical activity of adagrasib in
patients with KRASG12C-mutant advanced solid tumors
(ClinicalTrials.gov identifier: NCT03785249).

MATERIALS AND METHODS

Study Objectives

The objectives of this study were to evaluate the safety and
tolerability of adagrasib, characterize its plasma PK pa-
rameters, determine biologically relevant dose levels, es-
tablish the maximum tolerated dose, identify the
recommended phase II dose (RP2D), and assess its clinical
activity in patients with advanced KRASG12C-mutant solid
tumors.

Dose-Escalation Segment Design

The dose-escalation portion of the study used two con-
secutive phase I designs. The study began with an
accelerated titration (AT) design, which transitioned to a

modified toxicity probability interval (mTPI) design when a
predefined degree of toxicity was observed or target ada-
grasib exposure was achieved. The AT design was used to
limit the number of patients treated at potentially sub-
therapeutic doses during the dose-escalation segment. For
any specific regimen, the maximum tolerated dose was
defined as the dose associated with the probability of dose-
limiting toxicity (DLT) occurring in 30% of patients during
the first treatment cycle. Intrapatient dose escalation was
allowed within protocol-defined limits for individual patients
during the dose-escalation portion of the trial.

Choice of Starting Dose

The recommended clinical starting dose of adagrasib was
chosen on the basis of the highest nonseverely toxic dose
(HNSTD), derived from 28-day GLP dog toxicology studies,
with dog as the most sensitive species. With the HNSTD of
25 mg/kg/day, taking one sixth of the HNSTD and cor-
recting for the body surface area equate to a recommended
human dose of 2.31 mg/kg/day or 162 mg/day for a 70-kg
patient. Thus, 150 mg/day was used as a safe starting dose
for this FIH trial.

Choice of First Dosing Regimen

On the basis of a projected human oral t1/2 of approximately
15 hours, a once-daily dosing regimen for adagrasib was
chosen. The protocol allowed for exploration of alternative
dosing regimens during the dose-escalation phase, in-
cluding twice-a-day dosing or intermittent dosing in 3- or 4-
week cycles, depending on the emergent safety/tolerability
and PK results.

Patients

Eligible patients were $ 18 years old with a histologically
confirmed diagnosis of an unresectable or metastatic solid
tumor malignancy harboring a KRASG12C mutation in the
tumor tissue or circulating tumor DNA on the basis of
polymerase chain reaction or next-generation sequencing.

CONTEXT

Key Objective
This KRYSTAL-1 phase I/IB study reports on the safety, tolerability, recommended phase II dose, and preliminary efficacy of

adagrasib, a potent covalent KRASG12C inhibitor, in advanced solid tumors harboring KRASG12C mutation.
Knowledge Generated
The recommended phase II dose of adagrasib is 600 mg orally twice daily. At this dose, eight of 15 patients (53.3%; 95% CI,

26.6 to 78.7) with RECIST-evaluable KRASG12C-mutant non–small-cell lung cancer (NSCLC) and one of two patients with
KRASG12C-mutant colorectal cancer achieved a confirmed partial response. Median duration of response and median
progression-free survival among patients with KRASG12C-mutant NSCLC were 16.4 months and 11.1 months,
respectively.

Relevance
This study provides evidence of robust preliminary clinical efficacy to justify developing adagrasib as a novel KRASG12C

inhibitor in patients with KRASG12C-mutant NSCLC and colorectal cancer and potentially those with other advanced
tumors harboring KRASG12C mutation.
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Patients were enrolled using the result from a sponsor-
approved or local test, and central confirmation of
KRASG12C before study entry was not required. Key inclu-
sion criteria were measurable or evaluable disease, ade-
quate bone marrow and organ function, an Eastern
Cooperative Oncology Group performance status score
of # 1, a life expectancy of at least 3 months, and ability to
sign an independent review board–approved informed
consent form. Patients’ most recent prior systemic therapy
and radiation therapy had to be . 2 weeks before the first
adagrasib dose. Key exclusion criteria included the pres-
ence of active brain metastases or leptomeningeal carci-
nomatosis. For detailed information on eligibility criteria,
see the Data Supplement (online only).

Assessments and End Points

Adverse events (AEs), including clinically significant lab-
oratory abnormalities, were graded using the National
Cancer Institute Common Terminology Criteria for Adverse
Events version 5.0 reported from the day of the first dose of
study treatment until at least 28 days after the last dose.

Patients treated during the dose-escalation phase and
selected patients enrolled in dose-expansion cohorts par-
ticipated in a 96-hour single-dose PK lead-in period. Serial
plasma samples for PK evaluation were collected in each
patient over 24 hours on specified days after the first dose
and during multiple-dose administration.

Baseline disease assessments were performed at screen-
ing within 28 days of starting adagrasib using computed
tomography or magnetic resonance imaging. On-study
disease assessments were performed every 6 weeks af-
ter the first dose. Imaging results were evaluated by the
investigator to assess disease response as per RECIST 1.1.
A best response of complete response/partial response
(CR/PR) required a confirmatory assessment at least
4 weeks ($ 28 days) after the first CR/PR. A best response
of stable disease (SD) required a duration of at least 32 days
from the date of the first dose; otherwise, it was listed as
nonevaluable.

Statistical Analyses

The safety analysis population included all patients who
received at least one dose of adagrasib. The PK-evaluable
population consisted of all patients who received adagrasib
and had adequate and reliable PK data available. Patients
who received at least one dose of adagrasib, had an
evaluable baseline tumor assessment, and at least one
postbaseline tumor assessment were evaluated for clinical
response. Descriptive statistics for overall response rate, on
the basis of investigator assessment, were analyzed. The
time-to-event end points, including duration of response
(DOR), progression-free survival (PFS), and overall survival
(OS), were reported descriptively and were summarized
using the Kaplan-Meier method. Additional details on the
statistical analysis can be found in the Data Supplement.

Trial Oversight

This study was approved by an institutional review board at
each participating site. The trial was conducted in accor-
dance with Good Clinical Practice guidelines, defined by
the International Conference on Harmonization. All patients
provided written informed consent before initiation of study
procedures.

RESULTS

Patient Demographics and Baseline Characteristics

A total of 25 patients were enrolled and received at least one
dose of adagrasib. The cutoff date for this analysis was
August 15, 2021, with a median follow-up time for the
overall population of 22.8 months (95% CI, 18.7 to 23.4).
Patient demographics and baseline characteristics are
summarized in Table 1.

TABLE 1. Patient Demographics and Baseline Characteristics
Demographic or Characteristic All Patients (N 5 25)

Median age, years (range) 61 (40-76)

Sex, No. (%)

Male 10 (40.0)

Female 15 (60.0)

Ethnicity, No. (%)

White 23 (92.0)

Black or African American 1 (4.0)

Asian 1 (4.0)

ECOG PS, No. (%)

Grade 0 12 (48.0)

Grade 1 13 (52.0)

Smoking history, No. (%)

Lifetime nonsmoker 7 (28.0)

Current smoker 0 (0)

Former smoker 18 (72.0)

Primary tumor type, No. (%)

NSCLC 18 (72.0)

CRC 4 (16.0)

Mucinous appendiceal carcinoma 2 (8.0)

Duodenal adenocarcinoma 1 (4.0)

Stage, No. (%)

IIIB 2 (8.0)

IV 23 (92.0)

MedianNo. of prior therapies, NSCLC (range) 3 (0-8)

Median No. of prior therapies, CRC (range) 4 (3-5)

Median No. of prior therapies, others (range) 1 (1-3)

Abbreviations: CRC, colorectal cancer; ECOG PS, Eastern
Cooperative Oncology Group performance status; NSCLC, non–small-
cell lung cancer.
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Patient Disposition and DLTs

The first four patients enrolled were treated using the AT
dose-escalation design, with one patient assigned to each
of the four dose levels (150 mg, 300 mg, 600 mg, and
1,200 mg once daily). The numbers of patients assigned to
each dose and cohorts are shown in Figure 1, and patient

characteristics by dose levels are summarized in the Data
Supplement. No DLTs were observed at the first three dose
levels. At 1,200 mg once daily, one patient was determined
to have met the criteria for protocol-defined DLT (, 80%
dose intensity of cycle 1 doses) because of postdose emesis
likely caused by pill burden (12 pills taken at one time). As a

Screened: 35 patients
Screen failure: 10 patientsa

Screening

Phase 1

Enrolled: 10 patients 

Phase 1 expansion

Enrolled: 7 patients 

Phase 1b

Enrolled: 8 patients 

Dose level 150 mg once daily

Enrolled: 1 patient 

Dose level 300 mg once daily

Enrolled: 1 patient 

Dose level 600 mg once daily

Enrolled: 1 patient 

Dose level 1,200 mg once daily

Enrolled: 1 patient 

Dose level 600 mg twice a day

Enrolled: 6 patients 

Dose level 600 mg twice a day

Enrolled: 7 patients

Dose level 600 mg once daily

Enrolled: 1 patient 

Dose level 600 mg twice a day

Enrolled: 7 patients

FIG 1. Disposition of study patients. aScreen failures were not distinguished by phase.

Target efficacious average concentration on the basis of the
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FIG 2. Mean (1SD) plasma adagrasib concentration–time profiles (PK profiles): (A) after a single 600-mg oral dose and (B) after a 600-mg twice-a-day
regimen in the steady state under fasting conditions. PK, pharmacokinetics; SD, standard deviation.
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result, oncedaily dose escalationwas discontinued, twice-a-day
dosing was initiated, and the phase I segment was transitioned
from the AT design to the mTPI design. A total of 23 patients
were evaluable for DLTs (two patients missed $ 20% of their
planned dose because of reasons unrelated to adagrasib). Five
patients (21.7%) experienced one or more DLTs. The number
and nature of DLTs per dose cohort and detailed descriptions of
DLTs are provided in the Data Supplement.

PK

Single-dose PK. Adagrasib single-dose exposure increased
with increasing doses from 150 mg to 600 mg (Data
Supplement). However, assessment of dose proportionality
in exposure over the 150- to 600-mg dose range was limited
by only one patient enrolled at 150-mg and 300-mg doses.
As shown in Figure 2A and Table 2, the median time to
reach the maximum plasma concentration (tmax) after a
single 600-mg oral dose of adagrasib under fasting con-
ditions (n 5 5) was 4.17 (range, 2-10.10) hours and the
arithmetic mean t1/2 was 23.0 (range, 16.3-27.9) hours.

Multiple-dose PK. After multiple-dose administration of
adagrasib 600 mg twice a day under fasting conditions, the
steady state was reached by cycle 1, day 8. The median
tmax on cycle 1, day 8, was 2.96 (range, 0.48-4.30) hours
(Table 2). The geometric mean minimum plasma con-
centration (Cmin) on cycle 1, day 8 was 2,693 ng/mL, which
exceeded the 1,544-ng/mL target efficacious average
concentration derived from observed maximal antitumor
efficacy in the least sensitive preclinical xenograft model
(Fig 2B; Table 2).9 Multiple doses of 600 mg twice a day
resulted in an approximately five- to six-fold accumulation
of adagrasib and a low peak-to-trough ratio (PTR) of 1.07 in
the steady state (Table 2). No additional accumulation of
adagrasib was observed after cycle 1, day 8. Compared
with the 600-mg twice-a-day regimen, multiple doses of
150 mg and 300 mg once daily resulted in lower drug
accumulation (approximately three- to four-fold) and a
higher PTR (approximately three) in individual patients
(Data Supplement).

Determination of the RP2D

Among the first cohort of six evaluable patients treated at
600mg twice a day, one patient experienced a DLT. Although
the mTPI algorithm recommends dose escalation in this
scenario, the sponsor and investigators decided to continue
evaluation of 600 mg twice a day, noting that preliminary PK
results showed drug concentration levels at or above the
predicted efficacious level. Together with two subsequent
serial cohorts at the 600-mg twice-a-day dose level, a total of
three of the 18 DLT-evaluable patients experienced DLTs.
Thus, 600 mg twice a day was chosen as the RP2D.

Safety

Overall, 23 patients (92.0%) experienced treatment-related
adverse events (TRAEs), including nine patients (36%) who
experienced a grade 3/4 TRAE. The most common TRAEs

were nausea (76.0%), diarrhea (72.0%), vomiting
(48.0%), and fatigue (40.0%). Among the 20 patients
treated at the RP2D of 600 mg twice a day, the most
common TRAEs (any grade) were nausea (80.0%), diarrhea
(70.0%), vomiting (50.0%), and fatigue (45.0%). The most
common grade 3/4 TRAE was fatigue (15.0%). One patient
(4.0%) with underlying pneumonitis associated with prior
irradiation and systemic therapy experienced treatment-
related grade 5 pneumonitis. Thirteen (65.0%) patients

TABLE 2. Pharmacokinetics of 600-mg Adagrasib Twice a Day After
Single andMultiple Oral Dose Administration Under Fasting Conditions

Parameter

600 mg Twice a Day

No. gMean (gCV%)a

Single doseb

AUC‘ (h 3 ng/mL) 5 37,139 (142.2)

Cmax (ng/mL) 5 984 (94.7)

tmax (h) 5 4.17 (2.00-10.10)c

t1/2 (h) 5 23.0 (16.3)

CL/F (L/h) 5 16.0 (140.8)

Vz/F (L) 5 527 (139.7)

Steady state

AUCt,ss (h 3 ng/mL) 4 31,600 (44.0)

Cmax,ss (ng/mL) 8 3,253 (36.9)

Cmin,ss (ng/mL) 8 2,693 (39.1)

tmax,ss (h) 8 2.96 (0.48-4.30)c

CL/F (L/h) 4 18.8 (45.6)

PTR 8 1.07 (12.9)

Rac (AUC) 4 6.44 (68.6)

Rac (Cmax) 8 5.40 (96.4)

Abbreviations: AUC0-‘, area under the plasma concentration–time
curve from time 0 to infinity; AUCt,ss, area under the plasma
concentration–time curve over the dosing interval in the steady state;
CL/F, apparent clearance after oral administration, calculated from the
quotient dose/AUC0-‘; Cmax, observed maximum plasma
concentration during a sample interval; Cmax,ss, observed maximum
plasma concentration during a sample interval in the steady state;
Cmin,ss, minimum observed concentration during a sampling interval in
the steady state; CV, coefficient of variation; gMean, geometric mean;
PK, pharmacokinetics; PTR, peak-to-trough ratio; Rac (AUC),
accumulation ratio, calculated from AUCt at C1D8, relative to
AUC0-12 h (for twice-a-day regimen) in the PK lead-in period or at
C1D1; Rac (Cmax), accumulation ratio, calculated from Cmax at C1D8,
relative to Cmax after the first dose administration; t1/2, terminal
elimination half-life; tmax, observed time to maximum plasma
concentration during a sampling interval; tmax,ss, observed time to
maximum plasma concentration during a sampling interval in the
steady state; Vz/F, apparent volume of distribution during the terminal
phase after nonintravenous administration.

aData reported as geometric mean (geometric mean CV%).
bSamples for PK analysis were collected from 0 to 96 hours postdose

after a single oral dose administration.
ctmax reported as median (min-max).
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required treatment interruption or dose reduction because
of TRAEs. The most common TRAEs leading to treatment
interruption or dose reduction at 600 mg twice a day were
nausea (25.0%), diarrhea, vomiting, and fatigue (each
20.0%). The median dose compliance was 97.1%, and the
median relative dose intensity was 90.8%. Table 3 sum-
marizes the most frequently observed TRAEs for all dose
cohorts and at the RP2D.

Antitumor Activity

The evaluation of antitumor activity reported here was by
investigator review and included 20 patients enrolled and
treated at the RP2D (Data Supplement and Fig 3). Of these
20 patients, the primary diagnosis was KRASG12C-mutant
non–small-cell lung cancer (NSCLC; n 5 16), KRASG12C-
mutant CRC (n 5 2), and KRASG12C-mutant mucinous
appendiceal carcinoma (n 5 2), respectively.

TABLE 3. Summary of TRAEs With an Incidence of $ 10% in Either Cohort, or With Grade $ 3 Events

TRAE

Any Grade, No. (%) Grade ‡ 3, No. (%)

Total 600 mg Twice a Day
(n 5 20)

All Patients
(N 5 25)

Total 600 mg Twice a Day
(n 5 20)

All Patients
(N 5 25)

Nausea 16 (80.0) 19 (76.0) 0 (0) 0 (0)

Diarrhea 14 (70.0) 18 (72.0) 0 (0) 0 (0)

Vomiting 10 (50.0) 12 (48.0) 0 (0) 0 (0)

Fatigue 9 (45.0) 10 (40.0) 3 (15.0) 3 (12.0)

Blood creatinine increased 7 (35.0) 7 (28.0) 0 (0) 0 (0)

AST increased 7 (35.0) 7 (28.0) 1 (5.0) 1 (4.0)

Decreased appetite 7 (35.0) 7 (28.0) 1 (5.0) 1 (4.0)

Skin hyperpigmentation 6 (30.0) 6 (24.0) 0 (0) 0 (0)

Anemia 5 (25.0) 6 (24.0) 1 (5.0) 1 (4.0)

QT prolonged 5 (25.0) 6 (24.0) 0 (0) 1 (4.0)

ALT increased 5 (25.0) 5 (20.0) 1 (5.0) 1 (4.0)

Blood alkaline phosphatase increased 4 (20.0) 4 (16.0) 0 (0) 0 (0)

Dysgeusia 4 (20.0) 4 (16.0) 0 (0) 0 (0)

Lipase increased 4 (20.0) 4 (16.0) 1 (5.0) 1 (4.0)

Abdominal pain 3 (15.0) 3 (12.0) 0 (0) 0 (0)

Peripheral edema 3 (15.0) 3 (12.0) 0 (0) 0 (0)

Pneumonitis 3 (15.0) 3 (12.0) 1a (5.0) 1a (4.0)

Rash 3 (15.0) 3 (12.0) 0 (0) 0 (0)

Decreased weight 3 (15.0) 3 (12.0) 0 (0) 0 (0)

Dizziness 2 (10.0) 3 (12.0) 0 (0) 1 (4.0)

Upper abdominal pain 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Amylase increased 2 (10.0) 2 (8.0) 1 (5.0) 1 (4.0)

Blood creatine phosphokinase increased 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Dry mouth 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Dyspnea 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Decreased cardiac ejection fraction 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Peripheral sensory neuropathy 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Pruritus 2 (10.0) 2 (8.0) 0 (0) 0 (0)

Hyperglycemia 1 (5.0) 1 (4.0) 1 (5.0) 1 (4.0)

Hypokalemia 1 (5.0) 1 (4.0) 1 (5.0) 1 (4.0)

Vertigo 0 (0) 1 (4.0) 0 (0) 1 (4.0)

NOTE. Data cutoff: August 15, 2021; median follow-up: 22.8 months.
Abbreviation: TRAE, treatment-related adverse event.
aOne patient with a history of chronic radiation-induced pneumonitis died of treatment-related pneumonitis.
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At the time of the data cutoff, 15 of 16 patients with
KRASG12C-mutant NSCLC at 600 mg twice a day were
evaluable for response. After a median follow-up time of
19.6 months, the confirmed overall response rate was
53.3% (95% CI, 26.6 to 78.7; Fig 3) and the median DOR
was 16.41 months (95% CI, 3.1 to not estimable; range,
2.8-16.9 months). Two responses occurred in later cycles
in patients who had been receiving treatment for longer
than 10 months. Four patients had ongoing responses with

durations of 16.9, 12.6, 5.4, and 2.8 months, respectively,
at the time of the data cutoff (Fig 3).

Among the 16 patients with KRASG12C-mutant NSCLC
enrolled and treated at the RP2D, the median PFS was
11.1 months (95% CI, 2.6 to not estimable; range,
0-22.41 months). Kaplan-Meier estimates of PFS at 6 and
12 months were 64.3% (95% CI, 34.3 to 83.3) and 50.0%
(95% CI, 22.9 to 72.2), respectively (Data Supplement).
The median OS was NR (95% CI, 3.1 to not estimable) and
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ranged from 2.1 to 23.41 months (Data Supplement). OS
rates for these patients at 6 and 12 months were 73.3%
(95% CI, 43.6 to 89.1) and 66.7% (95% CI, 37.5 to 84.6),
respectively. Nine of the 16 patients were alive at the time of
the data cutoff on August 15, 2021, including five patients
who were still receiving treatment.

In addition, a confirmed PR was observed in one of the two
patients with KRASG12C-mutant CRC at the 600-mg twice-a-
day dose, with a DOR of 4.2 months. SD was reported in the
two patients with mucinous appendiceal carcinoma (Fig 3).
One patient with metastatic KRASG12C-mutant appendiceal
adenocarcinoma and peritoneal carcinomatosis achieved a
significant biochemical response, characterized by a de-
crease in the carcinoembryonic antigen level from a pre-
treatment baseline of 509 ng/mL to, 5 ng/mL; this patient
had a duration of disease control of 24.8 months at the time
of the data cutoff.

PFS durations for the two patients with KRASG12C-mutant
CRC treated at the 600-mg twice-a-day dose were 3.3 and
5.5months, respectively. OS durations for these two patients
were 9.5 months and 10.5 months, respectively. PFS du-
rations for the two patients with KRASG12C-mutant mucinous
appendiceal carcinoma were 8.3 months and 24.8 months,
respectively. At the time of the data cutoff, OS durations for
these two patients were 23.2 and 26.2 months, respectively,
and both patients were still alive. Among the five patients
who began treatment at other dose levels, four achieved SD
and one had PD as a best response (Fig 3).

DISCUSSION

This FIH, phase I/IB study demonstrated that adagrasib, a
highly selective and potent oral small-molecule inhibitor of
KRASG12C, was well tolerated and showed evidence of
clinical activity at 600 mg twice a day in patients with
advanced solid tumors harboring the KRASG12C mutation.

In the current study, adagrasib exhibited favorable PK
properties, including oral bioavailability, long t1/2 (approx-
imately 24 hours), extensive tissue distribution (apparent
volume of distribution: 527 L), and sustained plasma
concentrations, as evidenced by a relatively flat plasma
concentration–time profile and low PTR variability.9 The
dose-dependent PK and preliminary clinical activity of
adagrasib support its ongoing evaluation as both mono-
therapy and in selected combination therapy strategies.

Studies conducted in nonclinical tumor models have indi-
cated that maintaining plasma concentrations above the
target threshold for the full-dose interval is important for
maximizing antitumor efficacy, as new protein synthesis can
result in uninhibited KRASG12C in the absence of adequate

levels of inhibitor.9 The sustained exposure of adagrasib above
the target threshold over the entire dosing interval at the 600-
mg twice-a-day dose level is predicted to enable inhibition of
newly synthesized KRASG12C and prevent a rebound in KRAS-
dependent extracellular signal–regulated kinase signaling—a
critical factor for durable antitumor activity.9

During the dose escalation (single patient AT design) in this
study, a DLT of capsule burden intolerance was observed at
1,200 mg once daily (involving twelve 100 mg pills).
Consequently, 600-mg twice-a-day dosing was selected for
the phase Ib expansion and ultimately for the phase II
expansion because of the desired observed safety and PK
and initial signs of efficacy. In addition, on the basis of
preclinical modeling, 600-mg twice-a-day PK data have
shown that exposure of adagrasib at the steady state dose is
2-fold above the exposure required for a maximal response
in the least sensitive animal models, whereas once daily
dosing only achieved exposure above that required for
maximal responses in themore sensitive preclinical models.

During the study, 65% of patients had treatment interruption
or reduction because of TRAEs, which were primarily gas-
trointestinal in nature and included diarrhea, nausea, or
vomiting. These TRAEs were generally low grade, occurred
early in treatment, and typically resolved on their own (with
occasional prophylaxis—eg, primarily prochlorperazine for
nausea/vomiting and loperamide as an option for diarrhea).
Although the mechanism of the gastrointestinal AEs is not
currently known, the presentation was consistent with local
irritation that might have resulted from the capsule formu-
lation. In normal healthy volunteers, data suggest a lower
rate of gastrointestinal AEs with a tablet formulation after a
single dose [data on file]; the safety of the tablet is being
further explored in KRYSTAL-1 (ClinicalTrials.gov identifier:
NCT03785249) and in the Expanded Access Program
(ClinicalTrials.gov identifier: NCT05162443).

On the basis of these encouraging phase I/Ib results, two
pivotal registration-enabling phase III clinical trials are ongo-
ing. KRYSTAL-12 compares adagrasib with docetaxel in
previously treatedKRASG12C-mutant NSCLC (ClinicalTrials.gov
identifier: NCT04685135); KRYSTAL-10 compares ada-
grasib in combination with cetuximab versus chemotherapy
in the second-line treatment of KRASG12C-mutant CRC
(ClinicalTrials.gov identifier: NCT04793958). In addition,
trials evaluating adagrasib as monotherapy or in combi-
nation with other agents in KRASG12C-mutant NSCLC, CRC,
and other solid tumors are ongoing (KRYSTAL-2 [Clinical-
Trials.gov identifier: NCT04330664], KRYSTAL-7 [Clin-
icalTrials.gov identifier: NCT04613596], and KRYSTAL-14
[ClinicalTrials.gov identifier: NCT04975256]).
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