Table of Pharmacogenomic Biomarkers in Drug Labeling
Last Updated: 12/2023

Inclusion criteria: germline or somatic gene variants (polymorphisms, mutations), functional deficiencies with a gettnetic etiology, gene expression differences,
chromosomal abnormalities; selected proteins that are used for treatment selection are also included;

Exclusion criteria: non-human genetic factors (e.g., viral or bacterial), biomarkers used for disease diagnostic purposes that are not used to determine dosing or
treatment selection within the diagnosed disease, and biomarkers that are related to a drug other than the referenced drug (e.g., influences the effect of the
referenced drug as a perpetrator of an interaction with another drug)

NDA/ANDA/BLA Drug Therapeutic Biomarker® Labeling Labeling Text
Number, Area* Sections
Label Version
Date
020977, Abacavir Infectious HLA-B Boxed Warning, BOXED WARNING
03/20/2017 Diseases Dosage and WARNING: HYPERSENSITIVITY REACTIONS, and LACTIC ACIDOSIS, AND SEVERE HEPATOMEGALY
Administration, Hypersensitivity Reactions
Contraindications, Serious and sometimes fatal hypersensitivity reactions, with multiple organ involvement, have occurred with ZIAGEN® (abacavir).
Warnings and Patients who carry the HLA-B*5701 allele are at a higher risk of a hypersensitivity reaction to abacavir; although, hypersensitivity reactions have occurred in
Precautions patients who do not carry the HLA-B*5701 allele [see Warnings and Precautions (5.1)].

ZIAGEN is contraindicated in patients with a prior hypersensitivity reaction to abacavir and in HLA-B*5701-positive patients [see Contraindications (4), Warnings
and Precautions (5.1)]. All patients should be screened for the HLA-B*5701 allele prior to initiating therapy with ZIAGEN or reinitiation of therapy with ZIAGEN,
unless patients have a previously documented HLA-B*5701 allele assessment. Discontinue ZIAGEN immediately if a hypersensitivity reaction is suspected,
regardless of HLA-B*5701 status and even when other diagnoses are possible [see Contraindications (4), Warnings and Precautions (5.1)].

Following a hypersensitivity reaction to ZIAGEN, NEVER restart ZIAGEN or any other abacavir-containing product because more severe symptoms, including
death can occur within hours. Similar severe reactions have also occurred rarely following the reintroduction of abacavir-containing products in patients who
have no history of abacavir hypersensitivity [see Warnings and Precautions (5.1)]. (...)

2 DOSAGE AND ADMINISTRATION
2.1 Screening for HLA-B*5701 Allele Prior to Starting ZIAGEN
Screen for the HLA-B*5701 allele prior to initiating therapy with ZIAGEN [see Boxed Warning, Warnings and Precautions (5.1)].

4 CONTRAINDICATIONS
ZIAGEN is contraindicated in patients:
. who have the HLA-B*5701 allele [see Warnings and Precautions (5.1)].

5 WARNINGS AND PRECAUTIONS

5.1 Hypersensitivity Reactions

Serious and sometimes fatal hypersensitivity reactions have occurred with ZIAGEN (abacavir). These hypersensitivity reactions have included multi-organ failure
and anaphylaxis and typically occurred within the first 6 weeks of treatment with ZIAGEN (median time to onset was 9 days); although abacavir hypersensitivity
reactions have occurred any time during treatment [see Adverse Reactions (6.1)]. Patients who carry the HLA B*5701 allele are at a higher risk of abacavir
hypersensitivity reactions; although, patients who do not carry the HLA-B*5701 allele have developed hypersensitivity reactions. Hypersensitivity to abacavir was
reported in approximately 206 (8%) of 2,670 patients in 9 clinical trials with abacavir-containing products where HLA-B*5701 screening was not performed. The
incidence of suspected abacavir hypersensitivity reactions in clinical trials was 1% when subjects carrying the HLA-B*5701 allele were excluded. In any patient
treated with abacavir, the clinical diagnosis of hypersensitivity reaction must remain the basis of clinical decision making.

Due to the potential for severe, serious, and possibly fatal hypersensitivity reactions with ZIAGEN:

. All patients should be screened for the HLA-B*5701 allele prior to initiating therapy with ZIAGEN or reinitiation of therapy with ZIAGEN, unless
patients have a previously documented HLA-B*5701 allele assessment.

. ZIAGEN is contraindicated in patients with a prior hypersensitivity reaction to abacavir and in HLA-B*5701-positive patients.

. Before starting ZIAGEN, review medical history for prior exposure to any abacavir containing product. NEVER restart ZIAGEN or any other
abacavir-containing product following a hypersensitivity reaction to abacavir, regardless of HLA-B*5701 status.

. To reduce the risk of a life-threatening hypersensitivity reaction, regardless of HLA-B*5701 status, discontinue ZIAGEN immediately if a

hypersensitivity reaction is suspected, even when other diagnoses are possible (e.g., acute onset respiratory diseases such as pneumonia, bronchitis,
pharyngltls or influenza; gastroenteritis; or reactions to other medications).

If a hypersensitivity reaction cannot be ruled out, do not restart ZIAGEN or any other abacavir-containing products because more severe
symptoms which may include life-threatening hypotension and death, can occur within hours.

If a hypersensitivity reaction is ruled out, patients may restart ZIAGEN. Rarely, patients who have stopped abacavir for reasons other than
symptoms of hypersensitivity have also experienced life-threatening reactions within hours of reinitiating abacavir therapy. Therefore, reintroduction of ZIAGEN
or any other abacavir containing product is recommended only if medical care can be readily accessed.

. A Medication Guide and Warning Card that provide information about recognition of hypersensitivity reactions should be dispensed with each new
prescription and refill.

208716, Abemaciclib (1) Oncology ESR Indications and 1 INDICATIONS AND USAGE

03/03/2023 (Hormone Receptor) Usage, Adverse 1.1 Early Breast Cancer

* Therapeutic areas do not necessarily reflect the CDER review division.

1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGQO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.


http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&varApplNo=020977
http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&varApplNo=208716
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NDA/ANDA/BLA Drug Therapeutic Biomarker! Labeling
Number, Area* Sections
Label Version

Date

Labeling Text*

Reactions, Clinical
Studies

VERZENIO® (abemaciclib) is indicated:

« in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive,
human epidermal growth factor receptor 2 (HER2)-negative, nodepositive, early breast cancer at high risk of recurrence [see Clinical Studies (14.1)].

1.2 Advanced or Metastatic Breast Cancer

VERZENIO (abemaciclib) is indicated:

« in combination with an aromatase inhibitor as initial endocrine-based therapy for the treatment adult patients with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative advanced or metastatic breast cancer.

« in combination with fulvestrant for the treatment of adult patients with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-
negative advanced or metastatic breast cancer with disease progression following endocrine therapy.

« as monotherapy for the treatment of adult patients with HR-positive, HER2-negative advanced or metastatic breast cancer with disease progression following
endocrine therapy and prior chemotherapy in the metastatic setting.

6 ADVERSE REACTIONS

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence The safety of VERZENIO was evaluated in
monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or
an aromatase inhibitor) alone [see Clinical Studies (14.1)]. Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen
or an aromatase inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median duration of VERZENIO
treatment was 24 months.

Advanced or Metastatic Breast Cancer

MONARCH 3: VERZENIO in Combination with an Aromatase Inhibitor (Anastrozole or Letrozole) as Initial EndocrineBased Therapy
Postmenopausal Women with HR-positive, HER2-negative locoregionally recurrent or metastatic breast cancer with no prior systemic therapy in this disease
setting

MONARCH 3 was a study of 488 women receiving VERZENIO plus an aromatase inhibitor or placebo plus an aromatase inhibitor. Patients were randomly
assigned to receive 150 mg of VERZENIO or placebo orally twice daily, plus physician’s choice of anastrozole or letrozole once daily. Median duration of
treatment was 15.1 months for the VERZENIO arm and 13.9 months for the placebo arm. Median dose compliance was 98% for the VERZENIO arm and 99%
for the placebo arm. (...)

MONARCH 2: VERZENIO in Combination with Fulvestrant

Women with HR-positive, HER2-negative advanced or metastatic breast cancer with disease progression on or after prior adjuvant or metastatic endocrine
therapy

The safety of VERZENIO (150 mg twice daily) plus fulvestrant (500 mg) versus placebo plus fulvestrant was evaluated in MONARCH 2. The data described
below reflect exposure to VERZENIO in 441 patients with HR-positive, HER2-negative advanced breast cancer who received at least one dose of VERZENIO
plus fulvestrant in MONARCH 2. (...)

MONARCH 1: VERZENIO Administered as a Monotherapy in Metastatic Breast Cancer

Patients with HR-positive, HER2-negative breast cancer who received prior endocrine therapy and 1-2 chemotherapy regimens in the metastatic setting
Safety data below are based on MONARCH 1, a single-arm, open-label, multicenter study in 132 women with measurable HR-positive, HER2-negative
metastatic breast cancer. Patients received 200 mg VERZENIO orally twice daily until development of progressive disease or unmanageable toxicity. Median
duration of treatment was 4.5 months. (...)

14 CLINICAL STUDIES

14.1 Early Breast Cancer

VERZENIO in Combination with Standard Endocrine Therapy (monarchE)

Patients with HR-positive, HER2-negative, node-positive early breast cancer at high risk of recurrence

monarchE (NCT03155997) was a randomized (1:1), open-label, two cohort, multicenter study in adult women and men with HR-positive, HER2-negative, node-
positive, resected, early breast cancer with clinical and pathological features consistent with a high risk of disease recurrence. To be enrolled in cohort 1,
patients had to have HR positive, HER2 negative early breast cancer with tumor involvement in at least 1 axillary lymph node (pALN) and either:

« 24 pALN or

« 1-3 pALN and at least one of: — tumor grade 3 — tumor size = 50 mm. Patients with available untreated breast tumor samples were tested retrospectively at
central sites using the Ki-67 IHC MIB-1 pharmDx (Dako Omnis) assay to establish if the Ki-67 score was 220%, specified in the protocol as “Ki-67 high”.

14.2 Advanced or Metastatic Breast Cancer

VERZENIO in Combination with an Aromatase Inhibitor (Anastrozole or Letrozole) (MONARCH 3)

Postmenopausal women with HR-positive, HER2-negative advanced or metastatic breast cancer with no prior systemic therapy in this disease setting
MONARCH 3 was a randomized (2:1), double-blinded, placebo-controlled, multicenter study in postmenopausal women with HR-positive, HER2-negative
advanced or metastatic breast cancer in combination with a nonsteroidal aromatase inhibitor as initial endocrine-based therapy, including patients not previously
treated with systemic therapy for breast cancer. (...)

VERZENIO in Combination with Fulvestrant (MONARCH 2)

* Therapeutic areas do not necessarily reflect the CDER review division.

1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.
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Patients with HR-positive, HER2-negative advanced or metastatic breast cancer with disease progression on or after prior adjuvant or metastatic endocrine
therapy
MONARCH 2 (NCT02107703) was a randomized, placebo-controlled, multicenter study in women with HR-positive, HER2-negative metastatic breast cancer in
combination with fulvestrant in patients with disease progression following endocrine therapy who had not received chemotherapy in the metastatic setting. (...)
VERZENIO Administered as a Monotherapy in Metastatic Breast Cancer (MONARCH 1)
Patients with HR-positive, HER2-negative breast cancer who received prior endocrine therapy and 1-2 chemotherapy regimens in the metastatic setting
MONARCH 1 (NCT02102490) was a single-arm, open-label, multicenter study in women with measurable HR-positive, HER2-negative metastatic breast cancer
whose disease progressed during or after endocrine therapy, had received a taxane in any setting, and who received 1 or 2 prior chemotherapy regimens in the
metastatic setting. (...)
208716, Abemaciclib (2) Oncology ERBB2 Indications and 1 INDICATIONS AND USAGE
03/03/2023 (HER2) Usage, Adverse 1.1 Early Breast Cancer
Reactions, Clinical VERZENIO® (abemaciclib) is indicated:
Studies « in combination with endocrine therapy (tamoxifen or an aromatase inhibitor) for the adjuvant treatment of adult patients with hormone receptor (HR)-positive,

human epidermal growth factor receptor 2 (HER2)-negative, nodepositive, early breast cancer at high risk of recurrence [see Clinical Studies (14.1)].

1.2 Advanced or Metastatic Breast Cancer

VERZENIO (abemaciclib) is indicated:

« in combination with an aromatase inhibitor as initial endocrine-based therapy for the treatment adult patients with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative advanced or metastatic breast cancer.

« in combination with fulvestrant for the treatment of adult patients with hormone receptor (HR)-positive, human epidermal growth factor receptor 2 (HER2)-
negative advanced or metastatic breast cancer with disease progression following endocrine therapy.

« as monotherapy for the treatment of adult patients with HR-positive, HER2-negative advanced or metastatic breast cancer with disease progression following
endocrine therapy and prior chemotherapy in the metastatic setting.

6 ADVERSE REACTIONS

Early Breast Cancer

monarchE: VERZENIO in Combination with Tamoxifen or an Aromatase Inhibitor as Adjuvant Treatment

Adult patients with HR-positive, HER2-negative, node-positive early breast cancer at a high risk of recurrence The safety of VERZENIO was evaluated in
monarchE, a study of 5591 adult patients receiving VERZENIO plus endocrine therapy (tamoxifen or an aromatase inhibitor) or endocrine therapy (tamoxifen or
an aromatase inhibitor) alone [see Clinical Studies (14.1)]. Patients were randomly assigned to receive 150 mg of VERZENIO orally, twice daily, plus tamoxifen
or an aromatase inhibitor, or tamoxifen or an aromatase inhibitor, for two years or until discontinuation criteria were met. The median duration of VERZENIO
treatment was 24 months.

Advanced or Metastatic Breast Cancer

MONARCH 3: VERZENIO in Combination with an Aromatase Inhibitor (Anastrozole or Letrozole) as Initial EndocrineBased Therapy
Postmenopausal Women with HR-positive, HER2-negative locoregionally recurrent or metastatic breast cancer with no prior systemic therapy in this disease
setting

MONARCH 3 was a study of 488 women receiving VERZENIO plus an aromatase inhibitor or placebo plus an aromatase inhibitor. Patients were randomly
assigned to receive 150 mg of VERZENIO or placebo orally twice daily, plus physician’s choice of anastrozole or letrozole once daily. Median duration of
treatment was 15.1 months for the VERZENIO arm and 13.9 months for the placebo arm. Median dose compliance was 98% for the VERZENIO arm and 99%
for the placebo arm.

MONARCH 2: VERZENIO in Combination with Fulvestrant

Women with HR-positive, HER2-negative advanced or metastatic breast cancer with disease progression on or after prior adjuvant or metastatic endocrine
therapy

The safety of VERZENIO (150 mg twice daily) plus fulvestrant (500 mg) versus placebo plus fulvestrant was evaluated in MONARCH 2. The data described
below reflect exposure to VERZENIO in 441 patients with HR-positive, HER2-negative advanced breast cancer who received at least one dose of VERZENIO
plus fulvestrant in MONARCH 2. (...)

MONARCH 1: VERZENIO Administered as a Monotherapy in Metastatic Breast Cancer

Patients with HR-positive, HER2-negative breast cancer who received prior endocrine therapy and 1-2 chemotherapy regimens in the metastatic setting
Safety data below are based on MONARCH 1, a single-arm, open-label, multicenter study in 132 women with measurable HR-positive, HER2-negative
metastatic breast cancer. Patients received 200 mg VERZENIO orally twice daily until development of progressive disease or unmanageable toxicity. Median
duration of treatment was 4.5 months. (...)

14 CLINICAL STUDIES

14.1 Early Breast Cancer

VERZENIO in Combination with Standard Endocrine Therapy (monarchE)

Patients with HR-positive, HER2-negative, node-positive early breast cancer at high risk of recurrence monarchE (NCT03155997) was a randomized (1:1),
open-label, two cohort, multicenter study in adult women and men with HR-positive, HER2-negative, node-positive, resected, early breast cancer with clinical
and pathological features consistent with a high risk of disease recurrence. To be enrolled in cohort 1, patients had to have HR positive, HER2 negative early
breast cancer with tumor involvement in at least 1 axillary lymph node (pALN) and either:

* Therapeutic areas do not necessarily reflect the CDER review division.

1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGQO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.


http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&varApplNo=208716
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* 24 pALN or
« 1-3 pALN and at least one of:
— tumor grade 3
— tumor size = 50 mm.
Patients with available untreated breast tumor samples were tested retrospectively at central sites using the Ki-67 IHC MIB-1 pharmDx (Dako Omnis) assay to
establish if the Ki-67 score was 220%, specified in the protocol as “Ki-67 high”.
14.2 Advanced or Metastatic Breast Cancer
VERZENIO in Combination with an Aromatase Inhibitor (Anastrozole or Letrozole) (MONARCH 3)
Postmenopausal women with HR-positive, HER2-negative advanced or metastatic breast cancer with no prior systemic therapy in this disease setting
MONARCH 3 was a randomized (2:1), double-blinded, placebo-controlled, multicenter study in postmenopausal women with HR-positive, HER2-negative
advanced or metastatic breast cancer in combination with a nonsteroidal aromatase inhibitor as initial endocrine-based therapy, including patients not previously
treated with systemic therapy for breast cancer.
VERZENIO in Combination with Fulvestrant (MONARCH 2)
Patients with HR-positive, HER2-negative advanced or metastatic breast cancer with disease progression on or after prior adjuvant or metastatic endocrine
therapy
MONARCH 2 (NCT02107703) was a randomized, placebo-controlled, multicenter study in women with HR-positive, HER2-negative metastatic breast cancer in
combination with fulvestrant in patients with disease progression following endocrine therapy who had not received chemotherapy in the metastatic setting. (...)
VERZENIO Administered as a Mt herapy in Me ic Breast Cancer (MONARCH 1)
Patients with HR-positive, HER2-negative breast cancer who received prior endocrine therapy and 1-2 chemotherapy regimens in the metastatic setting
MONARCH 1 (NCT02102490) was a single-arm, open-label, multicenter study in women with measurable HR-positive, HER2-negative metastatic breast cancer
whose disease progressed during or after endocrine therapy, had received a taxane in any setting, and who received 1 or 2 prior chemotherapy regimens in the
n ic setting. (...)
208716, Abemaciclib (3) Oncology MKI67 Clinical Studies 14 CLINICAL STUDIES
10/12/2021 14.1 Early Breast Cancer
VERZENIO in Combination with Standard Endocrine Therapy (monarchE)
Patients with HR-positive, HER2-negative, node-positive early breast cancer at high risk of recurrence
monarchE (NCT03155997) was a randomized (1:1), open-label, two cohort, multicenter study in adult women and men with HR-positive, HER2-negative, node-
positive, resected, early breast cancer with clinical and pathological features consistent with a high risk of disease recurrence. To be enrolled, patients had to
have HR-positive HER2-negative early breast cancer with tumor involvement in at least 1 axillary lymph node (pALN) and to be enrolled in cohort 1 had to have
either:
« 24 pALN or
« 1-3 pALN and at least one of:
— tumor grade 3 or
— tumor size 250 mm
Patients enrolled in cohort 2 could not have met the eligibility criteria for cohort 1. To be enrolled in cohort 2, patients had to have 1-3 pALN and Ki-67 score
2>20%. Breast tumor samples were tested at central sites using the Ki-67 IHC MIB-1 pharmDx (Dako Omnis) assay to establish if the Ki-67 score was 220%. (...)
213871, Abrocitinib Dermatology CYP2C19 Dosage and 2 DOSAGE AND ADMINISTRATION
01/14/2022 Administration, 2.4 Recommended Dosage in CYP2C19 Poor Metabolizers
Use in Specific In patients who are known or suspected to be CYP2C19 poor metabolizers, the recommended dosage of CIBINQO is 50 mg once daily [see Use in Specific
Populations, Populations (8.8) and Clinical Pharmacology (12.5)]. If an adequate response is not achieved with CIBINQO 50 mg orally daily after 12 weeks, consider
Clinical increasing dosage to 100 mg orally once daily. Discontinue therapy if inadequate response is seen after dosage increase to 100 mg once daily.
Pharmacology
8 USE IN SPECIFIC POPULATIONS
8.8 CYP2C19 Poor Metabolizers
In patients who are CYP2C19 poor metabolizers, the AUC of abrocitinib is increased compared to CYP2C19 normal metabolizers due to reduced metabolic
clearance. Dosage reduction of CIBINQO is recommended in patients who are known or suspected to be CYP2C19 poor metabolizers based on genotype or
previous history/experience with other CYP2C19 substrates [see Dosage and Administration (2.4) and Clinical Pharmacology (12.5)].
12 CLINICAL PHARMACOLOGY
12.5 Pharmacogenomics
Patients who are CYP2C19 poor metabolizers have little to no CYP2C19 enzyme function compared to CYP2C19 normal metabolizers that have fully functional
CYP2C19 enzymes.
After single doses of abrocitinib, CYP2C19 poor metabolizers demonstrated dose-normalized AUC of abrocitinib values that were 2.3-fold higher when
compared to CYP2C19 normal metabolizers. Approximately 3-5% of Caucasians and Blacks and 15 to 20% of Asians are CYP2C19 poor metabolizers [see
Dosage and Administration (2.4) and Use in Specific Populations (8.8)].
216340, Adagrasib Oncology KRAS Indications and 1 INDICATIONS AND USAGE
12/12/2022 Usage, Dosage KRAZATI is indicated for the treatment of adult patients with KRAS G12C-mutated locally advanced or metastatic non-small cell lung cancer (NSCLC), as

and
Administration,

determined by an FDA-approved test [see Dosage and Administration (2.1)], who have received at least one prior systemic therapy.

* Therapeutic areas do not necessarily reflect the CDER review division.
1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.


http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&varApplNo=208716
http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&varApplNo=213871
http://www.accessdata.fda.gov/scripts/cder/daf/index.cfm?event=overview.process&varApplNo=216340
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Adverse 2 DOSAGE AND ADMINISTRATION
Reactions, Clinical 2.1 Patient Selection
Pharmacology, Select patients for treatment of locally advanced or metastatic NSCLC with KRAZATI based on the presence of KRAS G12C mutation in plasma or tumor
Clinical Studies specimens [see Clinical Studies (14)]. If no mutation is detected in a plasma specimen, test tumor tissue.
Information on FDA-approved tests for the detection of a KRAS G12C mutation is available at: https://www.fda.gov/CompanionDiagnostics.
6 ADVERSE REACTIONS
Non-Small Cell Lung Cancer
The safety of adagrasib was evaluated in patients with KRAS G12C-mutated, locally advanced or metastatic NSCLC in KRYSTAL-1 [see Clinical Studies (14)].
Patients received adagrasib 600 mg orally twice daily (n = 116). Among patients who received adagrasib, 45% were exposed for 6 months or longer and 4%
were exposed for greater than one year. (see Tables 3 and 4)
12 CLINICAL PHARMACOLOGY
12.3 Pharmacokinetics
The pharmacokinetics of adagrasib were studied in healthy subjects and in patients with KRAS G12C-mutated NSCLC and are presented as mean (percent
coefficient of variation) unless otherwise specified.
Adagrasib AUC and Cmax increase dose proportionally over the dose range of 400 mg to 600 mg (0.67 to 1 times the approved recommended dose). Adagrasib
steady-state was reached within 8 days following administration of the approved recommended dosage and accumulation was approximately 6-fold.
14 CLINICAL STUDIES
The efficacy of adagrasib was evaluated in KRYSTAL-1 (NCT03785249), a multicenter, singlearm, open-label expansion cohort study. Eligible patients were
required to have locally advanced or metastatic KRAS G12C-mutated NSCLC who previously received treatment with a platinumbased regimen and an immune
checkpoint inhibitor, an Eastern Cooperative Oncology Group Performance Status (ECOG PS) of 0 or 1, and at least one measurable lesion as defined by
Response Evaluation criteria in Solid Tumors (RECIST v1.1). Identification of a KRAS G12C mutation was prospectively determined by local testing using tissue
specimens. Patients received adagrasib 600 mg orally twice daily until unacceptable toxicity or disease progression. Tumor assessments were performed every
6 weeks. The major efficacy outcome measures were confirmed objective response rate (ORR) and duration of response (DOR) as evaluated by blinded
independent central review (BICR) according to RECIST v1.1.
In the efficacy population, KRAS G12C mutation status was determined by prospective local testing using tumor tissue specimens. Of the 112 patients with
KRAS G12C mutation, tissue samples from 88% (98/112) patients were tested retrospectively using the QIAGEN therascreen KRAS RGQ PCR Kit. While 89%
(87/98) of patients were positive for KRAS G12C mutation, 11% (11/98) did not have a KRAS G12C mutation identified. In addition, plasma samples from
63% (71/112) patients were tested retrospectively using Agilent Resolution ctDx FIRST assay. While 66% (47/71) of patients were positive for KRAS G12C
mutation, 34% (24/71) did not have a KRAS G12C mutation identified. (...)
125427, Ado-Trastuzumab Oncology ERBB2 Indications and 1 INDICATIONS AND USAGE
05/03/2019 Emtansine (HER2) Usage, Dosage 1.1 Metastatic Breast Cancer (MBC)

and
Administration,
Adverse
Reactions, Clinical
Pharmacology,
Clinical Studies

KADCYLA®, as a single agent, is indicated for the treatment of patients with HER2-positive, metastatic breast cancer who previously received trastuzumab and
a taxane, separately or in combination.

Patients should have either:

. Received prior therapy for metastatic disease, or

. Developed disease recurrence during or within six months of completing adjuvant therapy.

1.2 Early Breast Cancer (EBC)

KADCYLA, as a single agent, is indicated for the adjuvant treatment of patients with HER2- positive early breast cancer who have residual invasive disease after
neoadjuvant taxane and trastuzumab -based treatment.

Select patients for therapy based on an FDA-approved companion diagnostic for KADCYLA [see Dosage and Administration (2.1)]

2 DOSAGE AND ADMINISTRATION

2.1 Patient Selection

Select patients based on HER2 protein overexpression or HER2 gene amplification in tumor specimens [see Indications and Usage (1), Clinical Studies (14)].
Assessment of HER2 protein overexpression and/or HER2 gene amplification should be performed using FDA-approved tests specific for breast cancers by
laboratories with demonstrated proficiency. Information on the FDA-approved tests for the detection of HER2 protein overexpression and HER2 gene
amplification is available at: http://www.fda.gov/CompanionDiagnostics.

Improper assay performance, including use of sub-optimally fixed tissue, failure to utilize specified reagents, deviation from specific assay instructions, and
failure to include appropriate controls for assay validation, can lead to unreliable results.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed in practice.

The data in the WARNINGS AND PRECAUTIONS reflect exposure to KADCYLA as a single agent at 3.6 mg/kg given as an intravenous infusion every 3 weeks
(21-day cycle) in 1624 patients including 884 patients with HER2-positive metastatic breast cancer and 740 patients with HER2- positive early breast cancer
(KATHERINE ftrial).

* Therapeutic areas do not necessarily reflect the CDER review division.
1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.
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Metastatic Breast Cancer
In clinical trials, KADCYLA has been evaluated as single-agent in 884 patients with HER2- positive metastatic breast cancer. The most common (= 25%)
adverse reactions were fatigue, nausea, musculoskeletal pain, hemorrhage, thrombocytopenia, headache, increased transaminases, constipation and epistaxis.
The adverse reactions described in Table 3 were identified in patients with HER2-positive metastatic breast cancer treated in the EMILIA trial [see Clinical
Studies (14.1)]. Patients were randomized to receive KADCYLA or lapatinib plus capecitabine. The median duration of study treatment was 7.6 months for
patients in the KADCYLA-treated group and 5.5 months and 5.3 months for patients treated with lapatinib and capecitabine, respectively. (...)
Early Breast Cancer
KADCYLA has been evaluated as a single-agent in 740 patients with HER2-positive early breast cancer.
The adverse reactions described in Table 5 were identified in patients with HER2-positive early breast cancer treated in the KATHERINE trial [see Clinical
Studies (14.2)]. Patients were randomized to receive KADCYLA or trastuzumab. The median duration of study treatment was 10 months for patients in the
KADCYLA-treated group and 10 months for patients treated with trastuzumab. (...)
12 CLINICAL PHARMACOLOGY
12.2 Pharmacodynamics
Cardiac Electrophysiology
The effect of multiple doses of KADCYLA (3.6 mg/kg every 3 weeks) on the QTc interval was evaluated in an open label, single arm study in 51 patients with
HER2-positive metastatic breast cancer. No large changes in the mean QT interval (i.e., > 20 ms) were detected in the study.
12.3 Pharmacokinetics
Effect of Hepatic Impairment
The liver is a primary organ for eliminating DM1 and DM1-containing catabolites. The pharmacokinetics of ado-trastuzumab emtansine and DM1-containing
catabolites were evaluated after the administration of 3.6 mg/kg of KADCYLA to metastatic HER2-positive breast cancer patients with normal hepatic function
(n=10), mild (Child-Pugh A; n=10) and moderate (ChildPugh B; n=8) hepatic impairment. (...)
14 CLINICAL STUDIES
14.1 Metastatic Breast Cancer
The efficacy of KADCYLA was evaluated in a randomized, multicenter, open-label trial (EMILIA) (NCT00829166) of 991 patients with HER2-positive,
unresectable locally advanced or metastatic breast cancer. Prior taxane and trastuzumab-based therapy was required before trial enroliment. Patients with only
prior adjuvant therapy were required to have disease recurrence during or within six months of completing adjuvant therapy. Breast tumor samples were
required to show HER2 overexpression defined as 3+ IHC or FISH amplification ratio = 2.0 determined at a central laboratory. (...)
14.2 Early Breast Cancer
KATHERINE (NCT01772472) was a randomized, multicenter, open-label trial of 1486 patients with HER2-positive, early breast cancer. Patients were required to
have had neoadjuvant taxane and trastuzumab-based therapy with residual invasive tumor in the breast and/or axillary lymph nodes. Patients received
radiotherapy and/or hormonal therapy concurrent with study treatment as per local guidelines. Breast tumor samples were required to show HER2
overexpression defined as 3+ IHC or ISH amplification ratio = 2.0 determined at a central laboratory using Ventana's PATHWAY anti-HER2-/neu (4B5) Rabbit
Monoclonal Primary Antibody or INFORM HER2 Dual ISH DNA Probe Cocktail assays. Patients were randomized (1:1) to receive KADCYLA or trastuzumab.
Randomization was stratified by clinical stage at presentation, hormone receptor status, preoperative HER2-directed therapy (trastuzumab, trastuzumab plus
additional HER2-directed agent[s]), and pathological nodal status evaluation after preoperative therapy.
KADCYLA was given intravenously at 3.6 mg/kg on Day 1 of a 21-day cycle. Trastuzumab was given intravenously at 6 mg/kg on Day 1 of a 21-day cycle.
Patients were treated with KADCYLA or trastuzumab for a total of 14 cycles unless there was recurrence of disease, withdrawal of consent, or unacceptable
toxicity. At the time of the major efficacy outcome analysis, median treatment duration was 10 months for both KADCYLA- and trastuzumab-treated patients.
Patients who discontinued KADCYLA for reasons other than disease recurrence could complete the remainder of the planned HER2-directed therapy with
trastuzumab if appropriate based on toxicity considerations and investigator discretion.
(...) The majority of patients (77%) had received an anthracycline-containing neoadjuvant chemotherapy regimen. Twenty percent of patients received another
HER2-targeted agent in addition to trastuzumab as a component of neoadjuvant therapy; 94% of these patients received pertuzumab. (...)

07/07/2021, Aducanumab- Neurology APOE Warnings and 5 WARNINGS AND PRECAUTIONS

761178 avwa Precautions, 5.1 Amyloid Related Imaging Abnormalities

Clinical Studies

ARIA-E was observed in 35% of patients treated with ADUHELM 10 mg/kg, compared to 3% of patients on placebo. The incidence of ARIA-E was higher in
apolipoprotein E €4 (ApoE €4) carriers than in ApoE €4 non-carriers (42% and 20%, respectively). (...)

14 CLINICAL STUDIES

In Studies 1 and 2, patients were randomized to receive ADUHELM low dose (3 or 6 mg/kg for ApoE €4 carriers and noncarriers, respectively), ADUHELM high
dose (10 mg/kg), or placebo every 4 weeks for 18 months, followed by an optional, dose-blind, long-term extension period. Both studies included an initial
titration period of up to 6 months to the maximum target dose. At the beginning of the study, ApoE €4 carriers were initially titrated up to a maximum of 6 mg/kg
in the high dose group, which was later adjusted to 10 mg/kg.

201292, Afatinib Oncology EGFR Indications and

10/11/2019 Usage, Dosage
and
Administration,
Adverse

1 INDICATIONS AND USAGE

1.1 EGFR Mutation-Positive, Metastatic Non-Small Cell Lung Cancer

GILOTRIF is indicated for the first-line treatment of patients with metastatic non-small cell lung cancer (NSCLC) whose tumors have non-resistant epidermal
growth factor receptor (EGFR) mutations as detected by an FDA-approved test [see Clinical Pharmacology (12.1) and Clinical Studies (14.1)].

* Therapeutic areas do not necessarily reflect the CDER review division.

1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGQO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.
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Limitation of Use: The safety and efficacy of GILOTRIF have not been established in patients whose tumors have resistant EGFR mutations [see Clinical Studies
(14.1)].

2 DOSAGE AND ADMINISTRATION

2.1 Patient Selection for EGFR Mutation-Positive Metastatic NSCLC

2.1 Patient Selection for Non-Resistant EGFR Mutation-Positive Metastatic NSCLC Select patients for first-line treatment of metastatic NSCLC with GILOTRIF
based on the presence of nonresistant EGFR mutations in tumor specimens [see Indications and Usage (1.1) and Clinical Studies (14.1)]. Information on FDA-
approved tests for the detection of EGFR mutations in NSCLC is available at: http://www.fda.gov/CompanionDiagnostics.

6 ADVERSE REACTIONS

6.1 Clinical Trials Experience

The data described below reflect exposure to GILOTRIF as a single agent in LUX-Lung 3, a randomized, active-controlled trial conducted in patients with EGFR
mutation-positive, metastatic NSCLC, and in LUX-Lung 8, a randomized, active controlled trial in patients with metastatic squamous NSCLC progressing after
platinum-based chemotherapy.(...)

EGFR Mutation-Positive, Metastatic NSCLC

(...) The data in Tables 1 and 2 below reflect the exposure of 229 EGFR-tyrosine kinase inhibitor-naive, GILOTRIF-treated patients with EGFR mutation-
positive, metastatic, non-squamous NSCLC enrolled in a randomized, multicenter, open-label trial (LUX-Lung 3). (...)

14 CLINICAL STUDIES

14.1 EGFR Mutation-Positive Non-Small Cell Lung Cancer

The efficacy and safety of GILOTRIF in the first-line treatment of 345 patients with EGFR mutation-positive, metastatic [Stage IV and Stage IlIb with pleural
and/or pericardial effusion as classified by the American Joint Commission on Cancer (AJCC, 6th edition)] non-small cell lung cancer (NSCLC) were established
in a randomized, multicenter, open-label trial (LUX-Lung 3 [NCT00949650]). Patients were randomized (2:1) to receive GILOTRIF 40 mg orally once daily
(n=230) or up to 6 cycles of pemetrexed/cisplatin (n=115). Randomization was stratified according to EGFR mutation status (exon 19 deletion vs exon 21 L858R
vs other) and race (Asian vs non-Asian). The major efficacy outcome was progression-free survival (PFS) as assessed by an independent review committee
(IRC). Other efficacy outcomes included overall response rate (ORR) and overall survival (OS). EGFR mutation status was prospectively determined for
screening and enroliment of patients by a clinical trial assay (CTA). Tumor samples from 264 patients (178 randomized to GILOTRIF and 86 patients
randomized to chemotherapy) were tested retrospectively by the companion diagnostic therascreen® EGFR RGQ PCR Kit, which is FDA-approved for selection
of patients for GILOTRIF treatment.

Among the patients randomized, 65% were female, median age was 61 years, baseline ECOG performance status was 0 (39%) or 1 (61%), 26% were
Caucasian and 72% were Asian. The majority of the patients had a tumor sample with an EGFR mutation categorized by the CTA as either exon 19 deletion
(49%) or exon 21 L858R substitution (40%), while the remaining 11% had other mutations.

Pre-specified exploratory subgroup analyses were conducted according to the stratification factor of EGFR mutation category. See Figure 2 and text below
Figure 2.

Overall Response Rate In Other EGFR Mutations

The efficacy of GILOTRIF in patients with NSCLC harboring non-resistant EGFR mutations (S768I, L861Q, and G719X) other than exon 19 deletions or exon 21
L858R substitutions was evaluated in a pooled analysis of such patients enrolled in one of three clinical trials (LUX-Lung 2 [NCT00525148], LUX-Lung 3
[NCT00949650], and LUX-Lung 6 [NCT01121393]). « LUX-Lung 2 was a single arm, multicenter study of afatinib 40 or 50 mg orally once daily until disease
progression or intolerable side effects. EGFR status was determined by bi-directional Sanger sequencing of tumor tissue.

» LUX-Lung 3 was a randomized, multicenter study comparing treatment with afatinib 40 mg orally once daily to intravenous cisplatin 75 mg/m2 plus pemetrexed
500 mg/m2 every 21 days for up to 6 cycles. EGFR status was determined by the therascreen® EGFR RGQ PCR Kit.

« LUX-Lung 6 was a randomized, multicenter study comparing treatment with afatinib 40 mg to intravenous gemcitabine 1000 mg/m2 on day 1 and day 8 plus
cisplatin 75 mg/m2 on day 1 of a 3-week schedule for up to 6 cycles. EGFR status was determined by the therascreen® EGFR RGQ PCR Kit.

Among the 75 GILOTRIF treated patients with uncommon EGFR mutations, 32 patients had a non-resistant EGFR mutation. Among the 32 patients with a
confirmed non-resistant EGFR mutation, the median age was 60.5 years (range 32-79), 66% were female, 97% were Asian, 3% were other races, 38% had an
ECOG PS of 0, 63% had an ECOG PS 1, 66% were never smokers, 28% were former smokers, and 6% were current smokers. Baseline disease characteristics
were 97% Stage |V disease, 3% Stage IlIb disease, and 88% had received no prior systemic therapy for advanced or metastatic disease.

The number of patients, the number of responders, and durations of response in subgroups defined by identified mutation(s) are summarized in Table 6.

208434, Alectinib Oncology ALK Indications and

06/05/2018 Usage, Dosage
and
Administration,
Adverse
Reactions, Clinical
Pharmacology,
Clinical Studies

1 INDICATIONS AND USAGE

ALECENSA is indicated for the treatment of patients with anaplastic lymphoma kinase (ALK)-positive metastatic non-small cell lung cancer (NSCLC) as detected
by an FDA-approved test.

2 DOSAGE AND ADMINISTRATION

2.1 Patient Selection

Select patients for the treatment of metastatic NSCLC with ALECENSA based on the presence of ALK positivity in tumor specimens [see Indications and Usage
(1) and Clinical Studies (14)].

Information on FDA-approved tests for the detection of ALK rearrangements in NSCLC is available at http://www.fda.gov/CompanionDiagnostics

6 ADVERSE REACTIONS
6.1 Clinical Trials Experience

* Therapeutic areas do not necessarily reflect the CDER review division.

1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGQO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is

represented by a molecular phenotype or gene signature, and in some cases the biomal
I Referenced figures and tables may be found in the labeling available at Drugs@FDA.
Blue text represents the most recent addtions and/or changes since last posted version.

rker was inferred based on the labeling language.
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Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed in practice.
Previously Untreated ALK-Positive Metastatic NSCLC
The safety of ALECENSA was evaluated in 152 patients with ALK-positive NSCLC in the ALEX study. The median duration of exposure to ALECENSA was 17.9
months. (...)
ALK-Positive Metastatic NSCLC Previously Treated with Crizotinib
The safety of ALECENSA was evaluated in 253 patients with ALK-positive non-small cell lung cancer (NSCLC) treated with ALECENSA in two clinical trials,
Studies NP28761 and NP28673. (...)
12 CLINICAL PHARMACOLOGY
12.3 Pharmacokinetics
The pharmacokinetics of alectinib and its major active metabolite M4 have been characterized in patients with ALK-positive NSCLC and healthy subjects.
In patients with ALK-positive NSCLC, the geometric mean (coefficient of variation %) steady-state maximal concentration (Cmax,ss) for alectinib was 665 ng/mL
(44%) and for M4 was 246 ng/mL (45%) with peak to trough concentration ratio of 1.2. (...)
Absorption
Alectinib reached maximal concentrations at 4 hours following administration of ALECENSA 600 mg twice daily under fed conditions in patients with ALK-
positive NSCLC. (...)
Distribution
The apparent volume of distribution is 4,016 L for alectinib and 10,093 L for M4.
Alectinib and M4 are bound to human plasma proteins greater than 99%, independent of drug concentration.
Alectinib concentrations in the cerebrospinal fluid in patients with ALK-positive NSCLC approximate estimated alectinib free concentrations in the plasma. (...)
Elimination
The apparent clearance (CL/F) is 81.9 L/hour for alectinib and 217 L/hour for M4. The geometric mean elimination half-life is 33 hours for alectinib and 31 hours
for M4 in patients with ALK-positive NSCLC.
14 CLINICAL STUDIES
Previously Untreated ALK-Positive Metastatic NSCLC
The efficacy of ALECENSA for the treatment of patients with ALK-positive NSCLC who had not received prior systemic therapy for metastatic disease was
established in an open-label, randomized, active-controlled, multicenter study (ALEX: NCT02075840). Patients were required to have an ECOG performance
status of 0-2 and ALK-positive NSCLC as identified by the VENTANA ALK (D5F3) CDx assay. (...)
ALK-Positive Metastatic NSCLC Previously Treated with Crizotinib
The safety and efficacy of ALECENSA were established in two single-arm, multicenter clinical trials: NP28761 (NCT01588028) and NP28673 (NCT01801111).
Patients with locally advanced or metastatic ALK-positive NSCLC, who have progressed on crizotinib, with documented ALK-positive NSCLC based on an
FDAapproved test, and ECOG PS of 0-2 were enrolled in both studies. (...)

125291, Alglucosidase Inborn Errors of GAA Warnings and 5 WARNINGS AND PRECAUTIONS

02/18/2020 Alfa Metabolism Precautions 5.2 Imnmune-Mediated Reactions
Immune-mediated cutaneous reactions have been reported with alglucosidase alfa including necrotizing skin lesions [see Adverse Reactions (6.3)]. Systemic
immune-mediated reactions, including possible type Ill inmune-mediated reactions have been observed with alglucosidase alfa. These reactions occurred
several weeks to 3 years after initiation of alglucosidase alfa infusions. Skin biopsy in one patient demonstrated deposition of anti-rhGAA antibodies in the lesion.
Another patient developed severe inflammatory arthropathy in association with pyrexia and elevated erythrocyte sedimentation rate. Nephrotic syndrome
secondary to membranous glomerulonephritis was observed in some Pompe disease patients treated with alglucosidase alfa who had persistently positive anti-
rhGAA IgG antibody titers. In these patients, renal biopsy was consistent with immune complex deposition. Patients improved following treatment interruption.
Therefore, patients receiving alglucosidase alfa should undergo periodic urinalysis [see Adverse Reactions (6.3)]. (...)
5.5 Risk of Antibody Development
Patients with infantile-onset Pompe disease should have a cross-reactive immunologic material (CRIM) assessment early in their disease course and be
managed by a clinical specialist knowledgeable in immune tolerance induction in Pompe disease to optimize treatment. Inmune tolerance induction
administered prior to and in conjunction with initiation of alglucosidase alfa has been reported to aide tolerability of alglucosidase alfa in CRIM-negative patients.
CRIM status has been shown to be associated with immunogenicity and patients’ responses to enzyme replacement therapies. CRIM-negative infants with
infantile-onset Pompe disease treated with alglucosidase alfa have shown poorer clinical response in the presence of high sustained IgG antibody titers and
positive inhibitory antibodies compared to CRIM-positive infants [see Adverse Reactions (6.2)]. In clinical studies, the majority of patients developed IgG
antibodies to alglucosidase alfa, typically within 3 months of treatment. There is evidence to suggest that some patients who develop high and sustained IgG
antibody titers, including CRIM-negative patients (i.e., patients in whom no endogenous GAA protein was detected by Western blot analysis and/or predicted
based on the genotype), may experience reduced clinical alglucosidase alfa treatment efficacy, such as loss of motor function, ventilator dependence, or death.

12/16/2020, Allopurinol Oncology HLA-B Warnings WARNINGS

020298 WARNINGS: DISCONTINUE ALOPRIM AT THE FIRST APPEARANCE OF SKIN RASH OR OTHER SIGNS WHICH MAY INDICATE A HYPERSENSITIVITY

REACTION. Serious and sometimes fatal dermatologic reactions, including toxic epidermal necrolysis (TEN), Stevens-Johnson syndrome (SJS), and drug
reaction with eosinophilia and systemic symptoms (DRESS) have been reported in patients taking allopurinol. These reactions occur in approximately 5 in
10,000 (0.05%) patients taking allopurinol. Other serious hypersensitivity reactions that have been reported include exfoliative, urticarial and purpuric lesions;
generalized vasculitis; and irreversible hepatotoxicity.

* Therapeutic areas do not necessarily reflect the CDER review division.

1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.
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The HLA-B*58:01 allele is a genetic marker for severe skin reactions indicative of hypersensitivity to allopurinol. Patients who carry the HLA-B*58:01 allele are at
a higher risk of allopurinol hypersensitivity syndrome (AHS), but hypersensitivity reactions have been reported in patients who do not carry this allele. The
frequency of this allele is higher in individuals of African, Asian (e.g., Han Chinese, Korean, Thai), and Native Hawaiian/Pacific Islander ancestry. Prior to starting
ALOPRIM, consider testing for the HLA-B*58:01 allele in genetically at-risk populations. The use of ALOPRIM is not recommended in HLA-B*58:01 positive
patients unless the benefits clearly outweigh the risks.

212526,
05/04/2022

Alpelisib (1) Oncology

ERBB2
(HER2)

Indication and
Usage, Dosage
and
Administration,
Adverse
Reactions, Clinical
Studies

1 INDICATIONS AND USAGE

PIQRAY is indicated in combination with fulvestrant for the treatment of postmenopausal women, and men, with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative, PIK3CAmutated, advanced or metastatic breast cancer as detected by an FDA-approved test following
progression on or after an endocrine-based regimen.

2 DOSAGE AND ADMINISTRATION

2.1 Patient Selection

Select patients for the treatment of HR-positive, HER2-negative advanced or metastatic breast cancer with PIQRAY, based on the presence of one or more
PIK3CA mutations in tumor tissue or plasma specimens [see Clinical Studies (14)]. If no mutation is detected in a plasma specimen, test tumor tissue.
Information on FDAapproved tests for the detection of PIK3CA mutations in breast cancer is available at: http://www.fda.gov/CompanionDiagnostics.

6 ADVERSE REACTIONS

6.1 Clinical Trial Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed in practice.

The safety of PIQRAY was evaluated in a randomized, double-blind, placebo-controlled trial (SOLAR-1) in 571 patients with HR-positive, HER2-negative,
advanced or metastatic breast cancer enrolled into two cohorts, with or without a PIK3CA mutation [see Clinical Studies (14)]. (...)

14 CLINICAL STUDIES

SOLAR-1 (NCT02437318) was a randomized, double-blind, placebo-controlled trial of PIQRAY plus fulvestrant versus placebo plus fulvestrant in 572 patients
with HR-positive, HER2-negative, advanced or metastatic breast cancer whose disease had progressed or recurred on or after an aromatase inhibitor-based
treatment (with or without CDK4/6 combination). Patients were excluded if they had inflammatory breast cancer, diabetes mellitus Type 1 or uncontrolled Type 2,
or pneumonitis. Randomization was stratified by presence of lung and/or liver metastasis and previous treatment with CDK4/6 inhibitor(s). Overall, 60% of
enrolled patients had tumors with one or more PIK3CA mutations in tissue, 50% had liver/lung metastases, and 6% had previously been treated with a CDK4/6
inhibitor. (...)

212526,
05/04/2022

Alpelisib (2) Oncology

ESR
(Hormone Receptor)

Indication and
Usage, Dosage
and
Administration,
Adverse
Reactions, Clinical
Studies

1 INDICATIONS AND USAGE

PIQRAY is indicated in combination with fulvestrant for the treatment of postmenopausal women, and men, with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative, PIK3CAmutated, advanced or metastatic breast cancer as detected by an FDA-approved test following
progression on or after an endocrine-based regimen.

2 DOSAGE AND ADMINISTRATION

2.1 Patient Selection

Select patients for the treatment of HR-positive, HER2-negative advanced or metastatic breast cancer with PIQRAY, based on the presence of one or more
PIK3CA mutations in tumor tissue or plasma specimens [see Clinical Studies (14)]. If no mutation is detected in a plasma specimen, test tumor tissue.
Information on FDAapproved tests for the detection of PIK3CA mutations in breast cancer is available at: http://www.fda.gov/CompanionDiagnostics.

6 ADVERSE REACTIONS

6.1 Clinical Trial Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed in practice.

The safety of PIQRAY was evaluated in a randomized, double-blind, placebo-controlled trial (SOLAR-1) in 571 patients with HR-positive, HER2-negative,
advanced or metastatic breast cancer enrolled into two cohorts, with or without a PIK3CA mutation [see Clinical Studies (14)]. (...)

14 CLINICAL STUDIES

SOLAR-1 (NCT02437318) was a randomized, double-blind, placebo-controlled trial of PIQRAY plus fulvestrant versus placebo plus fulvestrant in 572 patients
with HR-positive, HER2-negative, advanced or metastatic breast cancer whose disease had progressed or recurred on or after an aromatase inhibitor-based
treatment (with or without CDK4/6 combination). Patients were excluded if they had inflammatory breast cancer, diabetes mellitus Type 1 or uncontrolled Type 2,
or pneumonitis. Randomization was stratified by presence of lung and/or liver metastasis and previous treatment with CDK4/6 inhibitor(s). Overall, 60% of
enrolled patients had tumors with one or more PIK3CA mutations in tissue, 50% had liver/lung metastases, and 6% had previously been treated with a CDK4/6
inhibitor. (...)

212526,
05/04/2022

Alpelisib (3) Oncology

PIK3CA

Indication and
Usage, Dosage
and
Administration,

1 INDICATIONS AND USAGE

PIQRAY is indicated in combination with fulvestrant for the treatment of postmenopausal women, and men, with hormone receptor (HR)-positive, human
epidermal growth factor receptor 2 (HER2)-negative, PIK3CA-mutated, advanced or metastatic breast cancer as detected by an FDA-approved test following
progression on or after an endocrine-based regimen.

* Therapeutic areas do not necessarily reflect the CDER review division.
1 Representative biomarkers are listed based on standard nomenclature as per the Human Genome Organization (HUGO) symbol and/or simplified descriptors using other common conventions. Listed
biomarkers do not necessarily reflect the terminology used in labeling. The term “Nonspecific” is provided when labeling does not explicitly identify the specific biomarker(s) or when the biomarker is
represented by a molecular phenotype or gene signature, and in some cases the biomarker was inferred based on the labeling language.

I Referenced figures and tables may be found in the labeling available at Drugs@FDA.

Blue text represents the most recent addtions and/or changes since last posted version.
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2 DOSAGE AND ADMINISTRATION

2.1 Patient Selection

Select patients for the treatment of HR-positive, HER2-negative advanced or metastatic breast cancer with PIQRAY, based on the presence of one or more
PIK3CA mutations in tumor tissue or plasma specimens [see Clinical Studies (14)]. If no mutation is detected in a plasma specimen, test tumor tissue.
Information on FDAapproved tests for the detection of PIK3CA mutations in breast cancer is available at: http://www.fda.gov/CompanionDiagnostics.

6 ADVERSE REACTIONS

6.1 Clinical Trial Experience

Because clinical trials are conducted under widely varying conditions, adverse reaction rates observed in the clinical trials of a drug cannot be directly compared
to rates in the clinical trials of another drug and may not reflect the rates observed in practice.

14 CLINICAL STUDIES

SOLAR-1 (NCT02437318) was a randomized, double-blind, placebo-controlled trial of PIQRAY plus fulvestrant versus placebo plus fulvestrant in 572 patients
with HR-positive, HER2-negative, advanced or metastatic breast cancer whose disease had progressed or recurred on or after an aromatase inhibitor-based
treatment (with or without CDK4/6 combination). Patients were excluded if they had inflammatory breast cancer, diabetes mellitus Type 1 or uncontrolled Type 2,
or pneumonitis. Randomization was stratified by presence of lung and/or liver metastasis and previous treatment with CDK4/6 inhibitor(s). Overall, 60% of
enrolled patients had tumors with one or more PIK3CA mutations in tissue, 50% had liver/lung metastases, and 6% had previously been treated with a CDK4/6
inhibitor.

There were 341 patients enrolled by tumor tissue in the cohort with a PIK3CA mutation and 231 enrolled in the cohort without a PIK3CA mutation. Of the 341
patients in the cohort with a PIK3CA mutation, 336 (99%) patients had one or more PIK3CA mutations confirmed in tumor tissue using the FDA-approved
therascreen® PIK3CA RGQ PCR Kit. Out of the 336 patients with PIK3CA mutations confirmed in tumor tissue, 19 patients had no plasma specimen available
for testing with the FDA-approved therascreen® PIK3CA RGQ PCR Kit. Of the remaining 317 patients with PIK3CA mutat