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Abstract

Adagrasib (MRTX849) is a KRAS®'?¢ inhibitor with favorable properties, including long half-life (23 h), dose-dependent pharmacokinetics, and
central nervous system (CNS) penetration. As of September 1, 2022, a total of 853 patients with KRAS®™?C-mutated solid tumors, including
patients with CNS metastases, had received adagrasib (monotherapy or in combination). Adagrasib-related treatment-related adverse events
(TRAES) are generally mild to moderate in severity, start early in treatment, resolve quickly with appropriate intervention, and result in a low rate
of treatment discontinuation. Common TRAEs seen in clinical trials included gastrointestinal-related toxicities (diarrhea, nausea, and vomiting);
hepatic toxicities (increased alanine aminotransferase/aspartate aminotransferase) and fatigue, which can be managed through dose modifi-
cations, dietary modifications, concomitant medications (such as anti-diarrheals and anti-emetics/anti-nauseants) and the monitoring of liver
enzymes and electrolytes. To manage common TRAEs effectively, it is imperative that clinicians are informed, and patients are fully counseled
on management recommendations at treatment initiation. In this review, we provide practical guidance on the management of adagrasib TRAEs
and discuss some best practices for patient and caregiver counseling to facilitate optimal outcomes for patients. Safety and tolerability data
from the phase Il cohort of the KRYSTAL:1 study will be reviewed and presented with practical management recommendations based on our
experience as clinical investigators.
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Implications for Practice

This article provides recommendations for optimization of care and practical management of the most common adverse events seen
with adagrasib in clinical trials in patients with KRAS®™?-mutated non-small cell lung cancer. The most common treatment-related adverse
events (TRAEs) include gastrointestinal toxicities, hepatic toxicities, and fatigue. TRAEs are largely mild to moderate in severity and can be
managed with appropriate strategies, including dose modification, dietary modifications, concomitant medications, and monitoring. Best
practices for patient counseling are also discussed to ensure optimal outcomes for patients.

Introduction point mutation in codon 12 occurs in approximately 14%
of lung adenocarcinomas.’ Historically, KRAS mutations
have been considered to be undruggable; however, this has
changed with recent advances in the ability to target KRAS¢!2¢
mutations.!

Adagrasib (MRTX849) is a potent, orally available, small-
molecule covalent inhibitor of KRASS'?C, that irreversibly and

Kirsten rat sarcoma viral oncogene homolog (KRAS) is a
membrane-associated guanosine triphosphatase that has the
highest mutation rate of all known oncogenes across human
cancers.! KRAS mutations occur in approximately 25% of
non-small cell lung cancer (NSCLC) cases? and the KRASG!2¢
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selectively binds KRAS®!*¢ in its inactive, GDP-bound state.*’
Adagrasib has favorable properties, including a long half-life
(23 hours), dose-dependent pharmacokinetics, and central ner-
vous system (CNS) penetration.*¢ Clinical activity of adagrasib
has been seen in patients with KRAS!>¢-mutated solid tumors,
including NSCLC, colorectal, pancreatic, and biliary tract
cancers.”'* Data from the registrational Phase Il cohort (N = 116;
cohort A) of the KRYSTAL-1 study (NCT03785249) demon-
strated an objective response rate (ORR) of 43% in patients
with KRASS2¢-mutated NSCLC.” Adagrasib has been shown to
penetrate into the cerebrospinal fluid, resulting in tumor regres-
sion and extended survival in multiple preclinical CNS metasta-
ses models.!! Furthermore, clinical activity was also observed in
patients with NSCLC and both treated, stable CNS metastases
and active, untreated CNS metastases.”'? In addition, adagrasib
has demonstrated a manageable safety profile;”'* further details
and additional safety analyses are provided here. Based on
these data, adagrasib was granted breakthrough status and was
recently approved by the U.S. Food and Drug Administration for
the treatment of NSCLC harboring a KRAS®'> mutation who
have received at least one prior systemic therapy. On December
21,2022, adagrasib was included in the NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines) Non-Small Cell
Lung Cancer with a category 2A recommendation as subsequent
therapy for advanced NSCLC with a KRAS®'?¢ mutation.!* In
addition, the adagrasib marketing application is under review by
the European Medicines Agency.

Here we provide practical guidance on the management of
treatment-related adverse events (TRAEs) most commonly
associated with adagrasib based on first-hand clinical inves-
tigator experience. In addition, we discuss best practices for
AE management and patient counseling to ensure optimal
outcomes for patients at initiation of, and during, adagrasib
treatment. AEs associated with adagrasib are generally mild
to moderate in severity;”'3 however, it is essential that AEs
are proactively and appropriately managed, and that patients
receive adequate counseling and education.

Clinical Trial Experience of Adverse Events
Patterns and Management

KRYSTAL-1 Cohort A Patient Demographics

The phase II cohort of the KRYSTAL-1 study (cohort A)
evaluated adagrasib as monotherapy in patients with pre-
viously treated KRAS¢?¢-mutated NSCLC (N = 116). The
updated data cut-off for this cohort was October 15, 2021
with a median follow-up of 12.9 months (95% confidence
interval [CI] 11.8-13.5) and median duration of treatment
of 5.7 months (range 0-19.6). The median age of patients in
this trial was 64 years at the beginning of treatment (range
25-89), 96% were current or former smokers, and 84%
had an Eastern Cooperative Oncology Group performance
status score of 1. All patients (100%) had received previous
platinum-based chemotherapy for NSCLC, and 114 patients
(98%) had received both platinum-based chemotherapy and
an immune checkpoint inhibitor; the median number of prior
systemic therapies was 2.7

KRYSTAL-1 Cohort A Summary of TRAEs
TRAE:s (attributed by the investigators) of any grade occurred
in 97% of patients and, of these, 18% were grade 1 and 35%

were grade 2. Overall, 41% of patients experienced a grade
3 TRAE and 3% experienced a grade 4 TRAE (Table 1). The
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most common grade >3 TRAEs were increases in serum lipase
(6%) and anemia (5%); there was one case of acute pancre-
atitis. The most common TRAEs were gastrointestinal (GI)-
related events (diarrhea, nausea, or vomiting), fatigue, and
increased alanine aminotransferase (ALT)/aspartate amino-
transferase (AST); the majority of these TRAEs were grades
1-2. New onset TRAEs generally occurred early in treatment
(Fig. 1), with >92% occurring within the first 9 weeks.

TRAEs Leading to Dose Reductions, Interruptions,
and Discontinuations

TRAE: led to dose reductions in 60 patients (52%) and dose
interruptions in 71 patients (61%). The most common rea-
sons were Gl-related (diarrhea, nausea, or vomiting), hepatic
(ALT/AST increase), and fatigue (Table 2). The initial dose
reduction was from adagrasib 600 mg BID to adagrasib 400
mg BID, with an additional reduction to adagrasib 600 mg
once daily, if needed. Among patients with a tumor response
(n = 48), 44% of patients maintained a dose of 600 mg
BID all or most of the time (>50% of treatment duration),
as defined by timing of first dose reduction, while 42% of
patients received 400 mg BID, 10% received 600 mg once
daily, and 2% received 200 mg BID for the majority of treat-
ment (>50% of treatment duration).” Overall, 8 patients (7%)
discontinued adagrasib due to TRAEs. Evaluations are ongo-
ing with a lower dose of adagrasib 400 mg BID in clinical
trials.

Adverse Event Management
Recommendations

Patients and caregivers should be fully informed on
adagrasib-related AEs prior to initiation of therapy.
Coordination of care with healthcare providers is essential to
assure that patients recognize toxicities and manage adverse
effects appropriately since even Grade 2 AEs can be unpleas-
ant and impact activities of daily living (Supplementary Table
S1). In instances where supportive care measures are not
sufficient and dose interruption or reduction is required, it
is important that dose modifications are introduced at the
appropriate time to quickly address the toxicity.

Clinical Management of Common Adverse Events
GI Toxicity: Diarrhea, Nausea, Vomiting, Decreased Appetite

Diarrhea, nausea, and vomiting were the most commonly
occurring AEs seen with adagrasib in cohort A of the
KRYSTAL-1 study, occurring in 63%, 62%, and 47% of
patients, respectively; decreased appetite also occurred in
24% of patients. Median time to onset for diarrhea, nausea,
and vomiting events was 8 days (interquartile range [IQR]
2-28), 7 days (IQR 1-15), and 8 days (IQR 2-36), respectively
(Supplementary Fig. S1). Median time from onset to resolu-
tion was 14 days (IQR 6-39), 21 days (IQR 10-56), and §
days (IQR 2-24), respectively.

Gl-related TRAEs were manageable with dose reductions/
interruptions and/or use of supportive concomitant med-
ications (including treatment and prophylaxis as needed),
with overall use of anti-diarrheals in 48% and anti-emetics/
anti-nauseants in 87% of patients. It should be noted that of
the diarrhea and nausea cases that resolved, the majority were
managed using supportive concomitant medications, whereas
only a small minority of patients required a dose reduction
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Table 1. Maximum grade TRAEs reported in cohort A of the KRYSTAL:1 study.

Event Any grade Grade 1 Grade 2 Grade 3 Grade 4
Any TRAE, n (%) 113 (97%) 21 (18%) 40 (35%) 47 (41%) 3(3%)
Most common TRAEs, 7 (%)*

Diarrhea 3(63%) 56 (48%) 6 (14%) 1(1%) 0
Nausea 2 (62%) 44 (38%) 3(20%) 5 (4%) 0
Vomiting 5(47%) 42 (36%) 2 (10%) 1(1%) 0
Fatigue 7 (41%) 9(16%) 3(20%) 5(4%) 0
ALT increase 2 (28%) 6 (14%) 1(10%) 4 (3%) 1(1%)
Blood creatinine increase 0(26%) 1(18%) 8 (7%) 1(1%) 0
AST increase 9 (25%) 5(13%) 0(9%) 4 (3%) 0
Decreased appetite 8 (24%) 10 (9%) 14 (12%) 4 (3%) 0
Anemia 21 (18%) 6 (5%) 9 (8%) 6(5%) 0
Amylase increase 0(17%) 11 (10%) 8 (7%) 1(1%) 0
Electrocardiogram QT ¢ prolongation 9 (16%) 10 (9%) 4 (3%) 5 (4%) 0
Lipase increase 6 (14%) 2 (2%) 7 (6%) 7 (6%) 0
Blood alkaline phosphatase increase 2 (10%) 3 (3%) 4 (3%) 5 (4%) 0
Dysgeusia 2 (10%) 8 (7%) 4 (3%) 0 0
Hyponatremia 2 (10%) 4 (3%) 3 (3%) 5 (4%) 0
Edema peripheral 2 (10%) 10 (9%) 2 (2%) 0 0
Serious TRAE 0(17%) — — — —

*Occurring in >10% of patients (any grade). Two grade 5 TRAEs occurred; one patient had cardiac failure (patient had a medical history of pericardial
effusion but cardiac failure was not due to tamponade), and one patient had pulmonary hemorrhage (patient had a hilar lesion that infiltrated the

pulmonary artery and led to a vascular rupture).

Adapted from Supplementary Table S3 by Jianne et al’, with permission from Massachusetts Medical Society.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; QT ¢, QT corrected interval; TRAE, treatment-related adverse event.
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Figure 1. TRAE onset (cycle length 3 weeks). TRAE, treatment-related
adverse event.

or interruption due to diarrhea or nausea. Some clinical trial
investigators chose to pre-dose patients who were experienc-
ing Gl-related AEs with both an anti-diarrheal and anti-emetic
~30 minutes prior to taking adagrasib throughout their treat-
ment; patients were also given very small quantities of crack-
ers or yogurt either directly prior to dosing or with dosing. In
addition, some patients required regular IV hydration during
initial cycles of the trial. It should be noted that all safety data
for adagrasib to date relate to the capsule formulation, which
is administered in a fasted state. After additional formulation
development, all adagrasib clinical trials have now switched
to the tablet formulation. Data in normal healthy volunteers
with administration of single-dose adagrasib demonstrated
lower incidence of diarrhea, nausea, and vomiting with the
tablet versus capsule formulation (19.4% vs 35.1%, 13.9%
vs 32.4%,and 0% vs 2.7%, respectively) and lower incidence
for the tablet fed versus fasted conditions (12.5% vs 47.4%,
6.3% vs 36.8%, and 0% vs 21.1%, respectively) (Mirati data

on file). The ability to take adagrasib as a tablet with food
may help to manage Gl-related adverse events.

GI Toxicity: Diarrhea

Management strategies to minimize diarrhea include dietary
modifications such as eating small meals and avoiding greasy
or spicy food, milk, caffeine, and alcohol. If diarrhea devel-
ops, patients may benefit from the B-R-A-T diet (bananas,
rice, apple sauce, toast/decaffeinated tea) and maintaining flu-
ids (6-8 large glasses of water, clear liquids, or soup per day).
Medications such as diphenoxylate-atropine may be used to
treat diarrhea. Oral administration of loperamide at low doses
can be used; however, loperamide should be used with caution
in certain patients, including those with underlying bradycar-
dia, congestive heart failure (CHF), or prolonged QT¢ due to
the risk of Torsades de Pointes (Table 3). Potassium and mag-
nesium levels should be evaluated in patients with diarrhea
to ensure they are maintained in appropriate range (Table 4).
Dose modification guidance for diarrhea (per adagrasib clini-
cal study protocols) is shown in Table 5.

GI Toxicity: Nausea and/or Vomiting

Nausea and/or vomiting typically occur early in treatment
(commonly within an hour of dosing) and tend to diminish
over time; administering the tablet formulation of adagrasib
with food may help to prevent nausea and vomiting from
occurring. Patients should ensure adequate oral intake (eg,
by eating smaller, more frequent meals) and maintain flu-
ids; electrolytes should be monitored and supplemented as
required. The engagement of a dietician may be helpful to
optimize both calories and oral intake. Chronic nausea and/
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Table 2. TRAEs leading to dose reduction, interruption, or
discontinuation.?

Event Adagrasib

monotherapy (N=116)

TRAE:s leading to dose reduction, 7 (%) 60 (52%)
Gl-related TRAEs® 23 (20%)
ALT increase 12 (10%)
Fatigue 11 (9%)
AST increase 7 (6%)
TRAE:s leading to dose interruption, 7 (%) 71 (61%)
Gl-related TRAEs® 26 (22%)
Fatigue 14 (12%)
ALT increase 11 (9%)
AST increase 10 (9%)
TRAE:s leading to discontinuation, 7 (%) 8 (7%)
Ejection fraction decrease 2 (2%)
Transaminase increase 1(1%)
Hypotension 1(1%)
Pyrexia 1(1%)
Unknown 3 (3%)

“Dose reductions and interruptions shown for only the most commonly
occurring TRAEs (GI related, ALT/AST increase, and fatigue).

"Mostly diarrhea, nausea, or vomiting. Some patients experienced
abdominal pain (1 = 1), dyspepsia (7 = 1), or pancreatitis (rz = 1) that led to
dose reductions, and abdominal pain (7 = 2), abdominal distension (n = 1),
or pancreatitis (7 = 1) that led to dose interruptions.

Adapted from Jinne PA et al’, with permission from Massachusetts
Medical Society (the full list is available in Supplementary Table S4).
Abbreviations: ALT, alanine aminotransferase; AST, aspartate
aminotransferase; GI, gastrointestinal; TRAE, treatment-related adverse
event.

Table 3. Recommendations for concomitant medications to be avoided.

The Oncologist, 2023, Vol. 28, No. 4

or vomiting may be treated using anti-emetics appropriate
for the patient; choice of anti-emetic should be determined
by patient-specific factors, and tolerability of anti-emetic
side effects. For example, prochlorperazine may be associ-
ated with sedation that adversely affects the patient; dose
reduction of prochlorperazine or use of lorazepam could be
considered in this case. Since ondansetron is known to pro-
long QTc (Table 3), doses up to 4 mg every 6 hours (maxi-
mum total daily dose 16 mg) should only be given in patients
without underlying bradycardia, CHE, or congenital long
QT syndrome; potassium and magnesium levels should be
obtained at the beginning of each cycle and supplemented
if below the reference range, and regular ECGs should be
performed. For acute nausea/vomiting, 5-HT3 receptor
antagonists (including palonosetron) and a short course of
dexamethasone can be given, or NK1 receptor antagonists
(eg, aprepitant). Refractory nausea/vomiting can be treated
with olanzapine. If a patient vomits after taking adagrasib,
they should not take an additional dose, but wait until their
next dose is due. Dose modification guidance for nausea and
vomiting (per adagrasib clinical study protocols) is shown in
Table 5.

Guidance should be given to patients who take medica-
tions for gastric acidity since adagrasib solubility is maxi-
mal at low pH. While 53% of patients in cohort A of the
KRYSTAL-1 study were treated with proton pump inhibitors
(PPIs), consideration should be given around the concomi-
tant use of PPIs due to a potential decrease in exposure of
adagrasib. Importantly, as PPIs are available over the counter,
patients should be counseled to talk to healthcare providers
prior to initiation of any medications for gastric symptoms.
Alternatives, such as antacids or H2 blockers, may be used;
20% of patients were treated with H2 blockers in cohort A

Class Examples of medications/substances to avoid

Potential effect

QT-prolonging medications

ondansetron®

CYP3A substrates with narrow  Alprazolam, cyclosporine, fentanyl, lovastatin, naloxegol,

therapeutic index rivaroxaban, simvastatin
Strong inducers of CYP3A

CYP2D6 substrates with nar-
row therapeutic index®

Thioridazine, pimozide

CYP2C9 substrates with nar- Warfarind
row therapeutic index®
Substrates of P-gp Digoxin

Azithromycin, chlorpromazine, ciprofloxacin, citalopram,
clarithromycin, erythromycin, escitalopram, fluconazole,
gatifloxacin, levofloxacin, loperamide?, moxifloxacin,

Carbamazepine, enzalutamide, rifampin, St. John’s wort

Effect of co-administering medicinal products
known to prolong the QT ¢ interval with adagrasib
is unknown

When not feasible to avoid concomitant admin-
istration of such drugs, conduct periodic ECG
monitoring

Increased exposure of CYP3A substrates, potentially
increasing risk of SAEs associated with concomitant
medication

Decreased exposure to adagrasib, potentially reduc-
ing efficacy

Increased exposure of CYP2D6 substrate, poten-
tially increasing risk of toxicities associated with
concomitant medication

Increased exposure of CYP2C9 substrate, poten-
tially increasing risk of toxicities associated with
concomitant medication

Increased exposure of P-gp substrate, potentially
increasing risk of toxicities associated with concom-
itant medication

Note: this is not a comprehensive list of medications to avoid.

*Oral administration of loperamide at 0.5-1 mg per dose, up to 3 mg daily in patients without underlying bradycardia, congestive heart failure, or

congenital long QT syndrome.

®QOral administration of ondansetron at doses up to 4 mg every 6 hours, with a maximum total daily dose of 16 mg, in patients without underlying

bradycardia, congestive heart failure, or congenital long QT syndrome.

“If alternative treatments cannot be used, consider a dose reduction of the concomitant drug.
If warfarin is co-administered, conduct additional international normalized ratio monitoring.
Abbreviations: BCRP, breast cancer resistance protein; CYP, cytochrome P450 enzyme; P-gp, P-glycoprotein 1; QT, QT interval; SAE, serious adverse event.
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Table 4. Management strategies for common TRAEs.

TRAE Management strategies
Diarrhea Diarrhea prevention
¢ Dietary modifications (eg, eating small meals and avoiding greasy or spicy food, milk, caffeine, and alcohol)
Diarrhea management
e B-R-A-T diet (bananas, rice, apple sauce, toast/decaffeinated tea)
e Maintaining of fluids (6-8 large glasses of water, clear liquids, or soup per day)
e Treatment with anti-diarrheals, such as diphenoxylate-atropine
e Treatment with loperamide orally at low doses for patients without underlying bradycardia, CHF, or congenital long QT
syndrome due to risk of Torsades de Pointes
o Monitor potassium and magnesium levels and supplement if below the reference range
o Perform regular ECGs
e Dose modifications (Table 5)
Nausea and e Administering the tablet formulation of adagrasib with food
vomiting e Eating smaller, more frequent meals
e Maintaining liquids
® Monitoring electrolytes and supplementing as required
e Engagement of dietician
e For chronic nausea/vomiting: anti-emetics appropriate for the patient; choice of anti-emetic should be determined by
patient-specific factors, and tolerability of anti-emetic side effects
o Treatment with ondansetron up to 4 mg every 6 hours (maximum total daily dose of 16 mg) for patients without underly-
ing bradycardia, CHF, or congenital long QT syndrome
> Monitor potassium and magnesium levels and supplement if below the reference range
e Perform regular ECGs
e For acute nausea/vomiting: treatment with 5-HT3 receptor antagonists (including palonosetron) and a short course of
dexamethasone, or NK1 receptor antagonists
e For refractory nausea/vomiting: treatment with olanzapine
e For patients who take medications for gastric acidity, consideration should be given around the concomitant use of proton
pump inhibitors (PPIs) due to a potential decrease in exposure of adagrasib
> Antacids or H2 blockers may be used instead
e Dose modifications (Table 5)
Fatigue e Exercising (taking plenty of breaks)
e Staying hydrated
e Keeping a normal sleep routine
e Assessing potential contributing factors
e Treatment with medications such as methylphenidate and modafinil (may decrease appetite so patients should be moni-
tored)
e Dose modifications (Table 5)
ALT/AST/alka- e Monitoring liver enzymes regularly during treatment (every month for 3 months if the patient does not experience abnor-

line phospha-
tase increase

Electrocar-
diogram QTc¢
prolongation

Blood creati-
nine increase

malities)
e Evaluating contributing factors
For significant hepatotoxicity, treatment with glucocorticoids can be considered
Dose modifications (Table 5)

Managing electrolyte deficiencies (eg, potassium, magnesium, etc.)

Baseline ECGs and additional monitoring as clinically indicated (including in patients with symptomatic QT prolongation)
Dose modifications (Table 5)

Further information source: Credible Meds (https://www.crediblemeds.org/everyone)

Assessing volume status and applying a low threshold for fluid replacement

Monitoring blood creatinine levels regularly during treatment (every month for 3 months if the patient does not experi-
ence abnormalities)

Nonsteroidal anti-inflammatory drugs (such as ibuprofen for pain) should be avoided or used with caution when creati-
nine is elevated

Dose modifications (Table 5)

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECG, electrocardiogram; QTc, QT corrected interval; TRAE, treatment-

related adverse event.

of the KRYSTAL-1 study. In addition, an acid buffering agent
such as sucralfate may also be used.

Fatigue

In cohort A of the KRYSTAL-1 study, fatigue was reported
as a TRAE in 41% of patients. Median time to onset was 15
days (IQR 8-36) and median time from onset to resolution
was 29 days (IQR 15-61). Treatment-related fatigue led to

dose reductions and interruptions in 11 patients (9%) and 14
patients (12%), respectively.

Symptoms of fatigue include chronic tiredness and impaired
judgment. Management strategies for fatigue include exercise
(taking plenty of breaks), staying hydrated, and keeping a
normal sleep routine. Fatigue may be caused by many factors,
including some of the symptoms already discussed; poten-
tial contributing factors (eg, electrolyte imbalance, reduced
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Table 5. Suggested dose modifications.
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AEs AEs by grade

Guidance

GI toxicities Grade 1/2 AEs

Grade 3 nausea >72h
Grade 3/4 vomiting >24h
Grade 3 diarrhea >48h

Symptomatic grade 3/4 amylase or lipase elevation

Other grade 3 AEs

Grade 4 diarrhea

Grade 3/4 pancreatitis

Other grade 4 AEs
Hepatic toxicities

increase)

Grade 2 ALT/AST increase

Grade 3 ALT/AST increase

Grade 3 increased bilirubin <22 days

Grade 4 ALT/AST increase
Hy’s Law Case
Grade 3 increased bilirubin >22 days

Other Grade 3/4 AEs

Cardiac toxicities
on at least 2 ECGs <22 days

QTcF prolongation >500 ms and increase >60 ms

on at least 2 ECGs >22 days

Grade 1/2 AEs (not including grade 2 ALT/AST

QTcF prolongation >500 ms and increase >60 ms

Interrupt/modify dose at healthcare provider and patient
discretion

Interrupt adagrasib until < grade 1 or return to baseline, and
decrease one dose level

CT scan to rule in/out acute pancreatitis. Interrupt adagrasib
until < grade 1 or return to baseline, and may resume one dose
level lower

Interrupt adagrasib until < grade 1 or return to baseline, and
may resume at same dose level or one dose level lower

Discontinue adagrasib

Interrupt/modify dose at healthcare provider and patient
discretion

Decrease one dose level

Interrupt adagrasib until < grade 1 or return to baseline, and
decrease one dose level

Discontinue adagrasib

Interrupt adagrasib until < grade 1 or return to baseline, and
may resume at same dose level or one dose level lower

Interrupt adagrasib until < grade 1 or return to baseline (<15
ms above baseline), check electrolytes, and decrease one or two
dose levels

Discontinue adagrasib

Decrease in LVEF >20% from baseline and below

LLN

Symptomatic left ventricular systolic dysfunction

Other grade 3/4 AEs
Other toxicities Grade 1/2 AEs
Grade 3/4 fatigue or asthenia <8 days
Grade 3/4 creatinine increased <22 days
Other lab-based grade 3/4 AEs

Grade 3/4 creatinine increased >22 days
Other grade 3 AEs

Other grade 4 AEs

Interrupt adagrasib until < grade 1 or return to baseline, and
may resume at one dose level lower

Interrupt/modify dose at healthcare provider and patient
discretion

Interrupt adagrasib until < grade 1 or return to baseline, and
may resume at same or lower dose level

Interrupt adagrasib until < grade 1 or return to baseline, and
may resume at same dose level or one dose level lower
Discontinue adagrasib

Interrupt adagrasib until < grade 1 or return to baseline, and
resume one or more dose levels lower

Interrupt adagrasib until < grade 1 or return to baseline, and
may resume at a lower dose level (only if not life-
threatening and can be managed; otherwise permanently
discontinue adagrasib)

Sequential dose reduction steps: 400 mg BID, 600 mg once daily (may be split into BID dosing for tolerability).
Abbreviations: AE, adverse event; ALT, alanine aminotransferase; AST, aspartate aminotransferase; ECG, electrocardiogram; GI, gastrointestinal; LLN,
lower limit of normal; LVEEF, left ventricular ejection fraction; QT cE QT corrected interval by Fredericia.

calorie intake, iron or B12 deficiencies, hypothyroidism, etc.)
should be evaluated and management strategies implemented
along with correcting other underlying abnormalities. In
addition, medications such as methylphenidate and modaf-
inil, which are used in the management of cancer-related
fatigue, could be considered based on patient-specific consid-
erations." Clinical investigators observed that medications to
combat fatigue were rarely used during the KRYSTAL-1 study
and counseling patients to take additional rest was often used

instead. Dose modification guidance for fatigue (per adagra-
sib clinical study protocols) is shown in Table 5.

Hepatic: AST/ALT/Alkaline Phosphatase Increase

In the KRYSTAL-1 study, increased ALT and AST were
reported as a TRAE in 28% and 25% of patients, respec-
tively. Median time to onset of increased ALT and AST was
22 days (IQR 15-26) and 22 days (IQR 15-35), respectively,
and median time from onset to resolution was 14 days (IQR
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8-22) and 11 days (IQR 6-22), respectively. Treatment-related
alkaline phosphatase increase occurred in 12 patients (10%);
median time to onset was 25 days (IQR 18-46), and median
time from onset to resolution was 12 days (IQR 8-20).
Treatment-related increase in ALT, AST, and alkaline phos-
phatase led to relatively low rates of dose reductions and
interruptions. There were no Hy’s Law cases (defined as ALT
>3 times upper limit of normal [ULN] and total bilirubin >2
times ULN) reported to date in the adagrasib clinical devel-
opment program.

Mild transaminitis is most commonly asymptomatic, there-
fore liver enzymes should be monitored regularly during
treatment (every month for 3 months if the patient does not
experience abnormalities). More frequent monitoring of liver
function (including AST, ALT, alkaline phosphatase, and bil-
irubin) is advised for patients with transaminase increases.
When transaminases are increased it is important to evaluate
other potential contributing factors such as alcohol use, acet-
aminophen, other medications, and medical conditions. In the
case of more significant hepatotoxicity, treatment with gluco-
corticoids can be considered. Dose modification guidance for
hepatic toxicities (per adagrasib clinical study protocols) is
shown in Table S.

Blood Creatinine Flevation

Treatment-related blood creatinine increase occurred in 26 %
of patients in cohort A of the KRYSTAL-1 study. Median time
to onset was 11 days (IQR 8-46) and median time from onset
to resolution was 19 days (IQR 14-36). The increase led to
dose reductions and interruptions in 1 patient (1%) and 7
patients (6 %), respectively.

Blood creatinine increases may represent pre-renal or post-
renal causes, so volume status should be assessed and a low
threshold for fluid replacement should be applied. Blood cre-
atinine levels should be monitored regularly during treatment
(every month for 3 months if the patient does not experience
abnormalities). Nonsteroidal anti-inflammatory drugs (such
as ibuprofen for pain) should be avoided or used with caution
when creatinine is elevated. Preclinical models have not sup-
ported evidence for nephrotoxicity due to adagrasib. It should
be noted that mild blood creatinine increases may be artificial
(eg, due to multidrug and toxin extrusion transporter 1 inhi-
bition) and have no effect on the glomerular filtration rate.'®
Dose modification guidance for blood creatinine elevation (per
adagrasib clinical study protocols) is shown in Table 5.

Cardiac Toxicity: QT Prolongation

In cohort A of the KRYSTAL-1 study, treatment-related ECG
QT prolongation occurred in 16% of patients. Median time
to onset was 8 days (IQR 7-8) and median time from onset to
resolution was 17 days (IQR 14-43). Treatment-related ECG
QT prolongation led to a low rate of dose reductions and
interruptions. The mean QTc¢ (by Fredericia) interval change
from baseline for adagrasib was 17.93 ms; no patient had any
evidence of clinical arrhythmias. In general, QTc increases
occurred once patients reached steady-state drug concentra-
tions at 8 days but did not generally increase later in treat-
ment. Patients with certain cardiac abnormalities, including a
prolonged QT c interval >480 ms during the screening period
or a family or medical history of congenital long QT syn-
drome, were excluded from the study.
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A corrected QT interval above 500 ms or an increase
of >60 ms from baseline is considered grade 3, which may
pose a risk to the patient.'”'® QT prolongation is usually
asymptomatic, but can cause syncope and ventricular
arrhythmias, including Torsades de Pointes. Baseline ECGs
and additional/routine assessments should be performed as
clinically indicated (including in patients with symptomatic
QT prolongation). Management strategies include correct-
ing modifiable risk factors, such as electrolyte deficiencies
(eg, potassium and magnesium) and additional monitoring
(eg, regular electrocardiograms). Dose interruption along
with cardiologist referral should be considered when QTc¢
prolongation is grade >3; dose modification guidance for
cardiac toxicities (per adagrasib clinical study protocols) is
shown in Table 5.

Other TRAEs

In the KRYSTAL-1 study, treatment-related pneumonitis was
reported in 5% of patients in cohort A, of which 3% were
grades 1-2 and 2% were grade 3. Patients should be moni-
tored for new or worsening respiratory symptoms indicative of
pneumonitis (eg, dyspnea, cough, fever), and a CT scan should
be considered. Since treatment-related pneumonitis cases in
KRYSTAL-1 generally improved with treatment interruption,
adagrasib should be withheld in patients with suspected pneu-
monitis and permanently discontinued if grade >3 and no other
potential causes of pneumonitis can be identified. Prompt initi-
ation of steroids and a pulmonology consult should be consid-
ered, especially for moderate and severe cases of pneumonitis.

Treatment-related skin hyperpigmentation was reported in
9% of patients in cohort A of the KRYSTAL-1 study;” how-
ever, it is the opinion of the clinical investigators that this was
largely under-reported as it may not be noticeable in patients
with darker skin tones. For some patients, such as those with
fair skin tones, skin hyperpigmentation can present as a both-
ersome orange pigment; therefore, it is important to counsel
patients that this is a potential side effect of treatment with
adagrasib.

Recommended Frequency of Monitoring

The clinical investigators recommend monitoring liver func-
tion tests once per month for the first 3 months followed by a
standard-of-care (SOC) frequency. Other blood tests, includ-
ing blood counts, chemistry, amylase, and lipase should be
monitored in accordance with SOC, or when clinically war-
ranted. ECGs should be monitored prior to treatment and as
early as 1 week after initiating treatment, then monitored as
clinically indicated. More frequent ECG monitoring should
be considered in patients with congestive heart failure, brad-
yarrhythmias, electrolyte abnormalities, and in patients who
are unable to avoid concomitant medications that are known
to prolong the QT interval.

Concomitant Medications/Drug Interactions

There are some medications that should be avoided for
patients taking adagrasib. Some examples are given in Table
3, and it is recommended that healthcare providers review all
of the patient’s medications carefully for potential drug-drug
interactions prior to initiation of adagrasib and routinely
throughout therapy. As some medications that should be
avoided may be used to treat AEs associated with adagrasib,
it is paramount that providers are aware of these restrictions
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and alternative management strategies that can be adopted
instead. Any patients who are given concomitant medica-
tions that could impact QT¢ should be monitored at base-
line and at regular intervals. It is also important to counsel
patients about medications that they should not take when
being treated with adagrasib and discuss any potential drug
interactions. Patients should be advised to report to their cli-
nician any medications or herbal remedies they are taking/
planning to take; many of these are over-the-counter products
(eg, PPIs), which they may not realize have the potential for
drug interactions.

Patient Counseling

Counseling for patients on what side effects to expect, antici-
pated timing of side effects, and how they can be managed is
very important. Effective counseling is a vital part of the suc-
cessful and safe use of cancer therapies and helps patients to
manage side effects without having to attend the clinic as reg-
ularly. In addition, studies have shown that providing infor-
mation and support to patients is important for improving
medication adherence; in fact, patient education can signifi-
cantly improve compliance with medication across a broad
range of conditions and disease severities."** Verbal and
written information should be combined, and patients should
understand the importance of openly and rapidly communi-
cating about their AEs. Patients should have supportive care
medications readily available if they experience certain side
effects, such as anti-emetics/anti-diarrheals if they experience
GI toxicity. In other cases (although more rarely), patients
may be prescribed prophylactic treatment to take in antici-
pation of AEs occurring. It is also helpful to highlight the use
of oral fluids and foods that may prevent or help mitigate
GI toxicity. Patients should be advised to tell their oncologist
about any other medications they are taking for non-cancer
related illnesses, to review for potential interactions. Patients
should also be encouraged to keep dietary diaries to detect
other medications, supplements, or food that may interact
with adagrasib.

Discussion

Historically, KRAS mutations were considered to be undrug-
gable, and as such there have been limited therapy options for
patients with advanced solid tumors harboring a KRAS®!12¢
mutation.! However, advances have been made in the abil-
ity to target KRAS¢?C-mutated solid tumors, including the
approval of sotorasib in 2021 and adagrasib in 2022 for
patients with metastatic KRAS¢?¢-mutated NSCLC.?!??
Adagrasib, a selective covalent inhibitor of KRAS2¢ has
demonstrated manageable tolerability and promising clini-
cal activity in patients with KRASS"?“-mutated NSCLC, col-
orectal, pancreatic, and biliary tract cancers, and in patients
with KRASS2C-mutated NSCLC and CNS metastases.”'*!?
The data presented in this manuscript are from patients with
KRAS¢2¢-mutated NSCLC who were treated with adagrasib
monotherapy; a similar safety profile for adagrasib has been
seen across studies in other tumor types and combination reg-
imens to date.®1%:23

AEs associated with adagrasib are generally mild to mod-
erate in severity and can be managed with concomitant
medications and dose modifications; 87% of patients were
treated with anti-emetics and 48 % received anti-diarrheals,
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but the discontinuation rate for adagrasib due to TRAEs
was low (7%). The most common TRAEs are Gl-related
and should be managed with supportive care, anti-
diarrheals, and anti-emetics. The ability to take adagra-
sib as a tablet with food may help to manage Gl-related
adverse events.

Conclusion

Adagrasib-related TRAEs are generally mild and manage-
able with dose modifications (interruptions and/or reduc-
tions), concomitant medications (such as anti-diarrheals
and anti-emetics), lifestyle changes, and individual patient
counseling. Proactive toxicity management and patient
education are key to assisting the patient in their treatment
course.
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