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PrMAR-AFATINIB
Afatinib Tablets

PART I: HEALTH PROFESSIONAL INFORMATION

SUMMARY PRODUCT INFORMATION

Route of Dosage Form / All Nonmedicinal Ingredients
Administration Strength
Oral Film-coated Tablets Colloidal silicon dioxide, Croscarmellose

20 mg, 30 mg, 40 mg Sodium, Lactose Monohydrate , Lecithin
afatinib (as afatinib monohydrate, Magnesium stearate,
dimaleate) Microcrystalline cellulose, Polyvinyl
Alcohol-Part. Hydrolyzed, Talc, Titanium
Dioxide, Xanthan gum

INDICATIONS AND CLINICAL USE

MAR-AFATINIB (afatinib tablets) is indicated as monotherapy for the treatment of patients with
locally advanced or metastatic non-small cell lung cancer (NSCLC) of squamous histology
progressing after platinum-based chemotherapy (see CLINICAL TRIALS).

Close monitoring and proactive management of diarrhea is essential for successful MAR-

AFATINIB treatment (see WARNINGS AND PRECAUTIONS).

Geriatrics (> 65 years of age): More adverse events > Common Terminology Criteria for
Adverse Events (CTCAE) Grade 3 were reported for patients > 65 years than patients < 65 years

in clinical trials (see WARNINGS AND PRECAUTIONS. Special Populations).
Pediatrics (< 18 years of age): The safety and efficacy of afatinib have not been studied in

pediatric patients. Treatment of children or adolescents with MAR-AFATINIB is not
recommended.

CONTRAINDICATIONS

MAR-AFATINIB is contraindicated in patients with known hypersensitivity to afatinib or to
any of the ingredients of the product. For a complete listing (see DOSAGE FORMS,
COMPOSITION AND PACKAGING).
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WARNINGS AND PRECAUTIONS

Serious Warnings and Precautions

e MAR-AFATINIB should be administered under the supervision of a qualified health
professional who is experienced in the treatment and management of patients with
cancer.

The following are clinically significant and/or life-threatening adverse events:

e Diarrhea which can result in acute renal insufficiency and severe electrolyte
imbalance (see Gastrointestinal section below, DOSAGE AND
ADMINISTRATION).

e (Qastrointestinal perforation, including fatal cases (see Gastrointestinal section below)

e Severe skin toxicities (see Skin section below)

e Interstitial Lung Disease (ILD) or ILD-like events, including fatalities (see Respiratory
section below)

o Hepatotoxicity, including uncommon events of hepatic failure with fatalities (see
Hepatotoxicity section below)

General

MAR-AFATINIB contains lactose. Patients with rare hereditary conditions of galactose
intolerance, the Lapp lactase deficiency or glucose-galactose malabsorption should not take this
medicine.

Ocular adverse reactions, including blurred vision and keratitis, have been reported in patients
treated with afatinib and may impact patients’ ability to drive or operate machines.

Carcinogenesis and Mutagenesis

Carcinogenicity studies have not been conducted with afatinib. Afatinib demonstrated no
significant mutagenic or genotoxic potential in vitro or in vivo under biological conditions (see
TOXICOLOGY, Genotoxicity).

rdi lar

Left ventricular function

Afatinib inhibits HER2 and left ventricular dysfunction has been associated with HER2

inhibition. In the pivotal trial, all patients in the afatinib arm were measured for left ventricular

ejection fraction (LVEF) at baseline and during the study; however routine LVEF monitoring

was not compulsory for patients in the chemotherapy arm. A total of 52 (25%) patients in the
P'MAR-AFATINIB Product Monograph Page 4 of 35




afatinib arm experienced 10 —20% LVEF decrease from baseline; 12 (5.9%) patients had LVEF
decrease greater than 20%, among which 3 patients experienced LVEF decrease below the lower
limit of normal for the particular study site.

Afatinib has not been studied in patients with abnormal LVEF or those with significant cardiac
history. In patients with cardiac risk factors and those with conditions that can affect left
ventricular function, cardiac monitoring, including an assessment of LVEF at baseline and
during MAR-AFATINIB treatment, should be considered.

In patients who develop relevant cardiac signs/symptoms during treatment or an ejection fraction
below the institution’s lower limit of normal, cardiac consultation as well as MAR-AFATINIB
treatment interruption or discontinuation should be considered.

Gastrointestinal

Diarrhea

Diarrhea, including severe diarrhea, has been reported during treatment with afatinib (see
ADVERSE REACTIONS). Diarrhea has resulted in dehydration, clinically significant
hypokalemia and/or renal impairment, and in rare cases fatal outcomes (see ADVERSE
REACTIONS). In the pivotal trials, 74.7% to 96.1% of the patients in the afatinib arm,
experienced diarrhea during the course of the study, of which 9.9% to 14.8% were CTCAE
Grade 3 diarrhea. Diarrhea usually occurred within the first 2 weeks of treatment. Grade 3
diarrhea most frequently occurred within the first 6 weeks of treatment. Serious diarrhea
occurred in 4.6% to 6.6% of patients. Diarrhea led to dose reduction and permanent
discontinuation of afatinib in 14.8% to 19.7% and 1.3% to 4.1% of patients, respectively.

The majority of patients with diarrhea (52.0 to 92.7%) were treated with anti-propulsives.
Close monitoring and proactive management of diarrhea is essential for successful MAR-
AFATINIB treatment. Early and appropriate intervention can prevent the development of more
severe diarrhea. In the protocol of LUX-Lung 3 study, it was recommended that loperamide
should be made available at the start of MAR-AFATINIB therapy and kept with the patient at
all times. The recommendations for diarrhea management were as follows:

o If any diarrhea is experienced (CTCAE Grade 1), 2 tablets of 2 mg loperamide should be
taken immediately, followed by 1 tablet of 2 mg loperamide with every loose bowel
movement, up to a maximum daily dose of 10 tablets, i.e., 20 mg loperamide.

o Patients should be advised to avoid lactose-containing products or any foods known to
aggravate diarrhea.

« Oral hydration is essential regardless of severity; appropriate rehydration (1.5 L/m*/day
plus equivalent of actual fluid loss) and electrolyte replacement has to be ensured for
CTCAE Grade 2 and 3 diarrhea.

e For CTCAE Grade 3 diarrhea or CTCAE Grade 2 diarrhea lasting > 48 hours despite
adequate anti-diarrheal treatment, MAR-AFATINIB must be paused until recovery to
CTCAE Grade < 1. Upon recovery, MAR-AFATINIB should be resumed at a reduced
dose accordingto the dose reduction scheme.
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o If diarrhea does not resolve to CTCAE < 1 within 14 days despite optimal supportive care
and MAR-AFATINIB treatment interruption, the patient must not receive further MAR-
AFATINIB treatment.

Close monitoring and proactive management of diarrhea including adequate hydration combined
with anti-diarrheal agents (e.g., loperamide) is essential for successful MAR-AFATINIB
treatment of patients. Antidiarrheal agents should be readily available to the patients so that
treatment can be initiated at first signs of diarrhea and if necessary, their dose should be
escalated to the highest recommended approved dose. Antidiarrheal agents should be continued
until loose bowel movements cease for 12 hours. Patients with severe diarrhea will require
interruption and dose reduction or discontinuation of MAR-AFATINIB therapy (see DOSAGE
AND ADMINISTRATION). Patients should also be advised to drink an adequate amount of
fluids to make up for the fluid lost through diarrhea. Patients who become dehydrated may
require hospitalization and administration of intravenous electrolytes and fluids.

Prior to the start of MAR-AFATINIB therapy, prescribers should ensure that patients are well
informed of the risk of diarrhea and are able to proactively manage this side effect. Patients
should be provided with contact information of a physician experienced in cancer treatment
and seek advice on diarrhea management.

Patients with significant or recent gastrointestinal disorders with diarrhea as a major symptom,
e.g., Crohn’s disease, malabsorption or severe diarrhea of any etiology were excluded from the
clinical trial. MAR-AFATINIB is not recommended in this patient population.

Gastrointestinal perforations

Gastrointestinal perforation, including fatalities, have been reported during treatment with
afatinib in 0.2% of patients across all randomized controlled clinical trials. In the majority of
cases, gastrointestinal perforation was associated with other known risk factors, including
concomitant medications such as corticosteroids, NSAIDs, or anti-angiogenic agents, an
underlying history of gastrointestinal ulceration, underlying diverticular disease, age, or bowel
metastases at sites of perforation. However, in reported cases, not all patients had predisposing
risk factors. Approximately one third of all reported cases (clinical trial and post-marketing) of
gastrointestinal perforation were fatal. Permanently discontinue MAR-AFATINIB in patients
who develop gastrointestinal perforation.

Hepatic/Biliary/Pancreatic

Hepatotoxicity
Hepatic failure, including fatalities, has been reported during treatment with afatinib in less

than 1% of patients. In patients receiving afatinib 40 mg, the frequencies of alanine amino
transferase (ALT), aspartate amino transferase (AST), alkaline phosphatase (ALKP) and total
bilirubin Grade 2 ranged from 1.7% to 7.2%, 1.7% to 4.6%, 3.2% to 6.4%, and 0% to 1.4%,
respectively. The values > Grade 3 were 0.9% to 2.8%, 1.1% to 2.0%, 1.9% to 4.0% and 0% to
2.2% respectively.

Periodic liver function testing should be performed for all patients. MAR-AFATINIB dose
interruption may be necessary in patients who experience worsening of liver function (see

DOSAGE AND ADMINISTRATION). In patients who develop severe hepatic impairment
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while taking MAR-AFATINIB, treatment should be discontinued.
Immun

Potential for allergic, immune-based adverse reactions

Afatinib binds to plasma proteins and hemoglobin via covalent binding (see DETAILED
PHARMACOLOGY). The presence of covalently modified proteins in the blood may
constitute a possible risk for allergic, immune-based adverse reactions.

Ophthalmologic

Keratitis

Symptoms such as acute or worsening eye inflammation, lacrimation, light sensitivity, blurred
vision, eye pain and/or red eye should be referred promptly to an ophthalmology specialist. In
the pivotal trials, the overall rate of keratitis ranged from 0.3% to 2.2%. Grade 3 keratitis was
reported in 1 (0.4%) patient. If a diagnosis of ulcerative keratitis is confirmed, treatment with
MAR-AFATINIB should be interrupted or discontinued. If keratitis is diagnosed, the benefits
and risks of continuing treatment should be carefully considered. MAR-AFATINIB should be
used with caution in patients with a history of keratitis, ulcerative keratitis or severe dry eye.
Contact lens use is also a risk factor for keratitis and ulceration (see ADVERSE

REACTIONS).

Respiratory

Interstitial Lung Disease (ILD)

ILD or ILD-like events (such as lung infiltration, pneumonitis, acute respiratory distress
syndrome (ARDS), alveolitis allergic), including fatalities, were reported in patients receiving
afatinib for treatment of NSCLC. Drug related ILD-like events were reported in 0.7% of patients
treated with afatinib across all clinical trials (including 0.5% of patients with CTCAE Grade > 3
ILD-like adverse reactions). In LUX-Lung 3 and 8, the incidence of drug-related ILD- like
events was 1.3%. ILD-like events were fatal in 0.4% to 0.8% of patients, respectively (see
ADVERSE REACTIONS).

Careful assessment of all patients with an acute onset and/or unexplained worsening of
pulmonary symptoms (dyspnea, cough, fever) should be performed to exclude ILD. MAR-
AFATINIB should be interrupted pending investigation of these symptoms. If ILD is diagnosed,
MAR-AFATINIB should be permanently discontinued and appropriate treatment instituted as
necessary.

Patients with a history of ILD have been excluded in clinical trials. MAR-AFATINIB is not
recommended for this patient subpopulation.

Skin

Skin related adverse events

Grade 3 cutaneous reactions characterized by bullous, blistering, and exfoliating lesions occurred

in 6 (0.15%) of the 3865 patients who received afatinib across clinical trials. In LUX-Lung 3 and
8, the overall incidence of cutaneous reactions consisting of rash, erythema, and acneiform rash

P'MAR-AFATINIB Product Monograph Page 7 of 35



ranged from 70% to 90% and the incidence of Grade 3 cutaneous reactions ranged from 6.6% to
16.2%. Palmar-plantar erythrodysaesthesia syndrome (PPE) was observed in 1.5% to 6.6% of
patients. Grade 3 CTCAE PPE was reported in 0% to1.3% of patients.

In general, rash manifests as a mild or moderate erythematous and acneiform rash, which may
occur or worsen in areas exposed to sun. Bullous, blistering and exfoliative skin conditions have
been reported including rare cases suggestive of Stevens-Johnson syndrome (SJS) and toxic
epidermal necrolysis (TEN).

In vitro studies have shown that afatinib has phototoxic potential and in rats afatinib
accumulated in the retina and skin (see TOXICOLOGY).

Patients should be advised to avoid sun exposure or wear sufficient sun protection. Early
intervention of dermatologic reactions can facilitate continuous MAR-AFATINIB treatment.
Patients with prolonged or severe skin reactions require temporary interruption of therapy, dose
reduction or discontinuation (see DOSAGE AND ADMINISTRATION), additional therapeutic
intervention, and referral to a specialist with expertise in managing these dermatologic effects.
MAR-AFATINIB treatment should be discontinued if the patient develops severe bullous,
blistering or exfoliating conditions.

Paronychia

In the pivotal studies paronychia was reported in 11.0% to 56.8% of patients. Grade 3 paronychia
was reported in 0.5% to 11.4% of patients. Paronychia led to dose reduction in 0.8% to 13.1% of
patients and 0.3% to 0.9% of patients discontinued.

The frequency or severity of paronychia may be reduced by prevention measures and good skin
care. Patients should be advised to avoid trauma to the nails or finger tips and avoid chemicals
that can be harmful, such as soaps, detergents and nail products. Patients should be advised to
keep the hands clean and dry. If mild paronychia develops, topical antibiotics/antiseptics and/or
steroids may be beneficial. For moderate to severe cases, topical or systemic antibiotics and/or
steroids as well as periodic silver nitrate application may be beneficial.

Drug Interactions

P-glycoprotein (P-gp) interactions

Strong inhibitors of P-gp if administered prior to MAR-AFATINIB may lead to increased
exposure to afatinib and therefore should be used with caution. If P-gp inhibitors need to be
taken, they should be administered simultaneously with or after MAR-AFATINIB. Concomitant
treatment with strong inducers of P-gp may decrease exposure to afatinib (see DOSAGE AND_
ADMINISTRATION, DRUG INTERACTIONS and DETAILED PHARMACOLOGY

Drug-drug Interactions).

ial Population

Pregnant Women: Based on the mechanism of action, afatinib has the potential to cause fetal
harm (see TOXICOLOGY).
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Administration of afatinib to pregnant rabbits at doses of 5 mg/kg/day or greater resulting in
exposures 0.2 times human AUC and greater was associated with increased post implantation
loss and, in animals showing maternal toxicity, abortion at late gestational stages. There were
reduced fetal weights as well as visceral and dermal variations.

There are no studies in pregnant women using afatinib. MAR-AFATINIB should not be used
in pregnant women. Women of childbearing potential should be advised to avoid becoming
pregnant while receiving treatment with MAR-AFATINIB. Adequate contraceptive methods
should be used during therapy and for at least 2 weeks after the last dose. If the patient
becomes pregnant while receiving MAR-AFATINIB, the patient should be apprised of the
potential hazard to the fetus.

Fertility: Fertility studies in humans have not been performed with afatinib. Nonclinical
toxicology studies have shown effects on reproductive organs. In a dedicated fertility study in
rats, there was an increase in the incidence of low or no sperm count at 6 mg/kg or greater,
though overall fertility was not affected. Females showed a mild decrease in the number of
corpora lutea at the highest dose of 8 mg/kg.

Nursing Women: Non-clinical data in lactating rats showed that afatinib was excreted into milk
of the dams. The average concentrations in milk at time points 1 hour and 6 hours post dose were
approximately 80 and 150-fold above the respective concentration in plasma (see
TOXICOLOGY). Based on this finding, it is likely that afatinib is excreted in human milk.
Mothers should be advised against breast-feeding while receiving MAR-AFATINIB until

at least 2 weeks after last dose.

Pediatrics (<I8 years of age): The safety and efficacy of afatinib have not been studied in
pediatric patients. Treatment of children or adolescents with MAR-AFATINIB is not
recommended.

Geriatrics (>65 years of age): Elderly patients may be more likely to experience a higher grade
of some adverse events associated with EGFR inhibition particularly diarrhea. In patients treated
with afatinib 40 mg (n=497) monotherapy CTCAE grade 3 and 4 AEs were reported in 38.8% of
patients <65 and in 53.9% of those > 65. Grade 3 diarrhea was reported in 8.2% of patients

<65 and in 14.4% of those > 65. Elderly patients should be closely monitored for drug-related
toxicities.

Female gender, lower body weight and underlying renal impairment: Higher exposure to
afatinib has been observed in female patients, patients with lower body weight and those with
underlying renal impairment. This could result in a higher risk of developing EGFR mediated
adverse events such as diarrhea, rash and stomatitis. Closer monitoring is recommended in
patients with these risk factors.

Renal impairment: Exposure to afatinib was found to be increased in patients with moderate or
severe renal impairment. Adjustments to the starting dose are not necessary in patients with mild
or moderate renal impairment. In patients with severe renal impairment (estimated glomerular
filtration rate [eGFR*] 15 to 29 mL/min/1.73 m?, administer MAR-AFATINIB at a starting dose
of 30 mg once daily. MAR-AFATINIB treatment in patients with eGFR <15 mL/min or on
dialysis were not studied and is not recommended.
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*Use the Modification of Diet in Renal Disease [MDRD] formula to estimate eGFR.

Hepatic impairment: Patients with severe hepatic impairment (Child Pugh C) were not studied.
Treatment with MAR-AFATINIB is not recommended for these patients.

Monitoring and L.aboratory Tests

Clinical Chemistry: Liver function tests should be performed at baseline and periodically
during MAR-AFATINIB therapy. Close monitoring of liver function testing should be
considered in patients with hepatic impairment (see Hepatic/Biliarv/Pancreatic).

Renal function and serum electrolytes including potassium should be monitored particularly in
patients at high risk of dehydration (see Gastrointestinal).

Left Ventricular Function Testing: In patients with cardiac risk factors and those with

conditions that can affect left ventricular function, cardiac monitoring, including an assessment
of LVEF at baseline and during MAR-AFATINIB treatment, should be considered.

ADVERSE REACTIONS

Clinical Trial Adverse Drug Reactions

Because clinical trials are conducted under very specific conditions the adverse reaction
rates observed in the clinical trials may not reflect the rates observed in practice and
should not be compared to the rates in the clinical trials of another drug. Adverse drug
reaction information from clinical trials is useful for identifying drug-related adverse
events and for approximating rates.

Pivotal Phase III (LUX-Lung 8)

In the pivotal LUX-Lung 8 (1200.125) trial a total of 392 patients with squamous NSCLC were
treated with afatinib with a starting dose of 40 mg once daily and a total of 395 patients were
treated with 150 mg erlotinib once daily. All patients were required to have 1) been previously
treated with at least 4 cycles of platinum based chemotherapy, 2) recovered from previous
therapy related toxicities, 3) an ECOG status of 0 or 1, and 4) adequate organ function including

a normal left ventricular ejection fraction (LVEF). Patients continued treatment until progression
of disease or intolerance to treatment. The mean duration of treatment was longer in the afatinib
treatment group (120.8 days) than in the erlotinib treatment group (97.2 days).

Adverse events reported in > 10% of afatinib-treated patients are presented in the Table 1
below. The incidence of diarrhea, stomatitis, and paronychia were substantially higher in the
afatinib-treated patients compared to erlotinib.

Overall, serious AEs were reported in 44.1% of patients in both treatment groups. The most
frequent AEs for afatinib were pneumonia (6.6%), malignant neoplasm progression (5.9%),
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diarrhea (4.6%), dehydration (3.1%), and dyspnea (3.1%). Events of dehydration were generally
associated with diarrhea. Adverse events with a fatal outcome were reported in 19.6% of patients
in the afatinib group and 18.0% in the erlotinib group. Fatal events were mainly related to
disease progression (e.g., malignant neoplasm progression) and/or signs and symptoms thereof
(e.g., dyspnea). Fatal AEs were classified as drug-related for 6 patients (1.5%) in the afatinib
group and 5 patients (1.3%) in the erlotinib group. In the afatinib treatment group, 2 drug- related
deaths were designated within the preferred term (PT) interstitial lung disease and 1 death was
attributed to each of the following PTs: pneumonia, respiratory failure, acute renal failure, and
general physical health deterioration. In the erlotinib treatment group, the 5 drug-related deaths
were attributed to peritonitis, ILD, pneumonia, pneumonitis, and intestinal obstruction.

The most frequently reported serious AEs in the erlotinib group were dyspnea (7.6%),
pneumonia (4.1%), malignant neoplasm progression (4.1%), and respiratory failure (3.0%).

Overall, 26.5% in the afatinib treatment group had AEs that led to a dose reduction. The most

frequent of these events were diarrhea (14.8%), rash/acne (5.9%), and stomatitis (3.1%). In the
erlotinib treatment group, 14.2% had AEs that led to a dose reduction. The most frequent AEs

were rash/acne+ (9.4%), and diarrhea (3.5%).

AEs that led to treatment discontinuation were reported for 20.2% of patients in the afatinib
group. The AEs that most frequently led to treatment discontinuation were diarrhea (4.1%) and
rash/acne (2.6%). Drug-related AEs led to discontinuation for 10.5% of patients.

In the erlotinib group, AEs that led to treatment discontinuation were reported for 17.0% of

patients. The AEs that most frequently led to treatment discontinuation were diarrhea (1.5%) and
rash/acne (2.0%). Drug-related AEs led to discontinuation for 4.8% of patients.

P'MAR-AFATINIB Product Monograph Page 11 of 35



Table 1:

Adverse Events Reported in >10% of afatinib-Treated Patients in LUX-Lung 8

Afatinib N=392 Erlotinib N=395
Adverse Events All Grades | Grade 3 Grade 4 | All Grades | Grade 3 Grade 4
(%) (%) (%) (%) (%) (%)
Total with adverse events 100 32 6 98 35 5
Gastrointestinal disorders
Diarrhea 75 10 0.8 41 3 0.3
Stomatitis 30 4 11 0.5
Nausea 21 2 16 1 0.3
Vomiting 13 0.8 10 | 0.3
Constipation 11 11 0.3
Skin and subcutaneous tissue
disorders
Rash/Acne 70 7 70 11
Rash 61 5 57
Acne 14 1 18
Pruritus 10 0.3 13
Dry skin 9 0.5 12
General disorders and
administrative site conditions
Fatigue 34 5 0.3 30 6 0.8
Metabolism and nutrition
disorders
Decreased appetite 25 3 26 2
Respiratory, thoracic and
mediastinal disorders
Dyspnea 20 3 0.8 24 5 1.0
Cough 17 0.5 18 0.5
Hemoptysis 13 0.5 12 0.5 0.3
Infections and infestations
Paronychia 11 0.5 5 0.3
Investigations
Weight decreased 10 0.5 13 0.5
Blood and lymphatic system
disorders
Anemia 9 2 0.5 11 2
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Laboratory Abnormalities

Table 2: Laboratory Abnormalities Occurring in >10% of afatinib Arm and at >2%
Higher Incidence than in Erlotinib Arm in Lux-Lung 8
Laboratory Abnormality Afatinib Erlotinib
N=392 N=395
All Grades Grades 3-4 | All Grades Grades 3-4
(%) (%) (%) (%)
Increased alkaline phosphate 34 2 31 0
Decreased white blood cell count 12 1 8 1
Decreased potassium 11 1 8 1

Adverse Events Considered Drug Related to afatinib by the Investigator in 1 to 10% of
Patients in LUX-Lung 8 (All Grades)

Blood and lymphatic system disorders: Anemia (3%)

Eye disorders: Conjunctivitis (2%), Dry eye (2%)

Gastrointestinal disorders: Vomiting (8%), Mouth ulceration (4%), Abdominal pain upper
(2%), Abdominal pain (2%), Oral pain (2%), Constipation (2%), Dyspepsia (1%), Dry mouth

(1%)

General disorders and administration site conditions: Fatigue (8%), Asthenia (6%)

Infections and Infestations: Folliculitis (2%), Fungal infection (1%), Rhinitis (1%)

Investigations: Weight decreased (3%), Alanine aminotransferase increased (1%), Blood

creatinine increased (1%), Blood magnesium decreased (1%)

Metabolism and nutrition disorders: Dehydration (4%), Hypokalemia (2%)

Musculoskeletal and connective tissue disorders: Muscle spasm (1%)

Nervous system disorders: Dysgeusia (2%)

Renal and urinary disorders: Renal failure acute (1%)

Respiratory, thoracic and mediastinal disorders: Epistaxis (2%), Dyspnea (2%), Cough (1%),

Rhinorrhea (1%)

Skin and subcutaneous tissue disorders: Dermatitis acneiform (10%), Dry skin (9%), Pruritis
(8%), Acne (4%), Skin exfoliation (3%), Skin fissures (3%), Skin toxicity (2%), Dermatitis
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(2%), Palmar-plantar erythrodysesthesia syndrome (2%), Alopecia (1%), Erythema (1%),
Xeroderma (1%)

Clinically important, afatinib—related AEs < 1% include:
Gastrointestinal disorders: Gastrointestinal perforation

Post-Market Adverse Drug Reactions
o Stevens-Johnson Syndrome, Toxic Epidermal Necrolysis and gastrointestinal perforation

DRUG INTERACTIONS
Overview

Reactions catalysed by CYP450 enzymes play a negligible role in the metabolism and
elimination of afatinib. Afatinib is also not an inhibitor of CYP450 enzymes (CYP1A2, 2B6,
2C8, 2C9, 2C19, and 3A4). Therefore, drug-drug interactions of afatinib with compounds that
are substrates and/or modulate CYP450 enzyme activity are considered unlikely to occur. In
contrast, afatinib is a substrate and an inhibitor of P-glycoprotein (P-gp). Drugs that alter P-gp
function may affect systemic exposure to afatinib while in turn afatinib may increase systemic
exposure of co-administered drugs that are P-gp substrates.

Drug-Drug Interactions

P-glycoprotein (P-gp) interactions

Based on in vitro data, afatinib is a substrate and inhibitor of P-gp. Based on clinical data,
concomitant administration of strong P-gp inhibitors or inducers may alter exposure to afatinib.
Results of a drug interaction trial demonstrated that afatinib exposure and plasma concentrations
were increased when Afatinib was administered after the strong P-gp inhibitor ritonavir. In
another trial where ritonavir was administered simultaneously with or after afatinib, afatinib
exposure and plasma levels were not significantly increased. If administered prior to afatinib,
strong P-gp inhibitors (including but not limited to ritonavir, cyclosporine A, ketoconazole,
itraconazole, erythromycin, verapamil, quinidine, tacrolimus, nelfinavir, saquinavir, and
amiodarone) may increase exposure to afatinib (see WARNINGS AND PRECAUTIONS and
DETAILED PHARMACOILOGY. Drug-drug Interactions).

Strong P-gp inducers (including but not limited to rifampicin, carbamazepine, phenytoin,
phenobarbital or St. John’s Wort) may decrease exposure to afatinib (see WARNINGS AND
PRECAUTIONS and DETAILED PHARMACOLOGY. Drug-drug Interactions).

Drug-F Interaction

Co-administration of a high-fat meal with afatinib resulted in a significant decrease of
exposure to afatinib by about 50% in regard to Cmax and 39% in regard to AUCo.».. Afatinib
should be administered without food (see DOSAGE AND ADMINISTRATION and
Pharmacokinetics).
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Drug-Lifestvle Interactions

Smoking history and alcohol consumption had no significant impact on the pharmacokinetics of
afatinib.

DOSAGE AND ADMINISTRATION

Dosing Considerations

MAR-AFATINIB treatment should be continued until disease progression or until no longer
tolerated by the patient (see Table 3).

Patients with renal impairment

Exposure to afatinib was found to be increased in patients with moderate or severe renal
impairment. Adjustments to the starting dose are not necessary in patients with mild or moderate
renal impairment. In patients with severe renal impairment (estimated glomerular filtration rate
[eGFR*] 15 to 29 mL/min/1.73 m?), administer MAR-AFATINIB at a starting dose of 30 mg
once daily. MAR-AFATINIB treatment in patients with eGFR <15 mL/min or on dialysis is not
recommended.

*Use the Modification of Diet in Renal Disease [MDRD] formula to estimate eGFR.

Patients with hepatic impairment

Adjustments to the starting dose are not recommended in patients with mild or moderate hepatic
impairment. MAR-AFATINIB treatment is not recommended in patients with severe (Child-
Pugh C) hepatic impairment.

Pediatric population
Treatment of children or adolescents with MAR-AFATINIB is not recommended.

Use of P-glycoprotein (P-gp) inhibitors

Concurrent use of strong P-gp inhibitors or inducers with MAR-AFATINIB should be avoided.
If P-gp inhibitors need to be taken, they should be administered simultaneously with or after
MAR-AFATINIB. Patients should be closely monitored for MAR-AFATINIB -related
toxicities that may warrant MAR-AFATINIB dose adjustment (see WARNINGS AND
PRECAUTIONS, DRUG INTERACTIONS,

Recommended Dose and Dosage Adjustment and DETAILED PHARMACOLOGY. Drug-
drug Interactions).

Recommen D nd D Adjustmen
The recommended starting dose of MAR-AFATINIB is 40 mg orally once daily.

Take MAR-AFATINIB on an empty stomach at least 1 hour before or 3 hours after eating
(see DRUG INTERACTIONS and Pharmacokinetics). Tablets should be swallowed whole
with water.
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For patients with emesis, a replacement dose of MAR-AFATINIB is NOT to be taken to
make up any potential loss. Take the next dose as scheduled.

Dose adjustment for adverse reactions

Symptomatic adverse drug reactions (e.g. severe/persistent diarrhea or skin related adverse
reactions) may be successfully managed by treatment interruption and dose reductions of
MAR-AFATINIB as outlined in Table 3(sece ADVERSE REACTIONS:; for further
details on management of specific drug related Adverse Events (AEs) see WARNINGS
AND PRECAUTIONS).

Table 3: Dose Adjustment Information for Adverse Reactions
CTCAE" Drug Related Adverse Event Recommended Dosing of MAR-AFATINIB
Grade 1 or Grade 2 No interruption No dose adjustment
Prolonged or intolerable Grade 2° Interrupt for up to 14 Resume with dose

days until Grade 0/1 ° | reduction by 10 mg
decrements

Any Grade >3 Interrupt for up to 14 Resume with dose
days until Grade 0/1 ° | reduction by 10 mg
decrements

*NCICTCAE v 3.0

®In case of diarrhea, anti-diarrheal medicines (e.g. loperamide) should be taken immediately and continued for persistent diarrhea
until bowel movements cease for 12 hours.

> 48 hours of diarrhea, > 7 days of rash, > 7 days of nausea and/or vomiting despite anti-emetic treatment, renal impairment
(measured by serum creatinine, newly developed proteinuria, or newly developed decrease in glomerular filtration rate of more
than 50%) or > 7 days of other drug-related Aes of CTCAE Grade 2 that are poorly tolerated

41f the patient has not recovered to CTCAE Grade < 1 within 14 days or if the patient cannot tolerate 20 mg/day, MAR-
AFATINIB should be permanently discontinued.

For Interstitial Lung Disease (ILD) see WARNINGS AND PRECAUTIONS, Respiratory,
Interstitial Lung Disease.

Mi D
If a dose of MAR-AFATINIB is missed, it should be taken during the same day as soon as the

patient remembers. However, if the next scheduled dose is due within 8 hours then the missed
dose must be skipped.

OVERDOSAGE

For management of a suspected drug overdose, contact your regional Poison Control Centre.

Symptoms
The highest dose of afatinib studied in a limited number of patients in Phase I clinical trials was

160 mg once daily for 3 days and 100 mg once daily for 2 weeks. The adverse reactions
observed at this dose were primarily dermatological (rash) and gastrointestinal events (especially
diarrhea). Overdose in 2 healthy adolescents involving the ingestion of 360 mg each of afatinib
(as part of a mixed drug ingestion) was associated with adverse drug reactions of nausea,
vomiting, asthenia, dizziness, headache, abdominal pain and elevated amylase (< 1.5 times
ULN). Both recovered from these adverse events.
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Treatment

There is no specific antidote for overdose with MAR-AFATINIB. In cases of suspected
overdose, MAR-AFATINIB should be withheld and supportive care instituted. If
indicated, elimination of unabsorbed afatinib may be achieved by emesis or gastric
lavage.

ACTION AND CLINICAL PHARMACOLOGY

Mechanism of Action

Afatinib covalently binds to the kinase domains of EGFR (ErbB1), HER2 (ErbB2), and
HER4 (ErbB4) and irreversibly inhibits tyrosine kinase autophosphorylation, resulting in
downregulation of ErbB Family signaling.

Pharmacodynamics

Effects on the QT interval

The potential impact of continuous dosing of afatinib 50 mg on the QT interval was evaluated in
a dedicated study of 60 cancer patients. The median treatment duration was 56.5 days and 49
patients were evaluable for the assessment of QT. The primary QT internal analysis (i.e. average
time-matched, heart rate-corrected QT interval by Fridericia’s formula [QTcF] change from
baseline to Day 14 of Course 1 over 1 to 24 hours following administration of afatinib) showed
a decrease of 0.3 ms (2-sides 90% CI -2.8, 2.3).

Pharmacokinetics

Absorption and Distribution: Following oral administration of afatinib, maximum
concentrations (Cmax) of afatinib are observed approximately 2 to 5 hours post dose. Mean Cax
and AUCo. values increased slightly more than proportional in the dose range from 20 mg to
50 mg afatinib. Systemic exposure to afatinib is decreased by 50% (Cmax) and 39% (AUCo-«),
when administered with a high-fat meal compared with administration in the fasted state. Based
on population pharmacokinetic data derived from clinical trials in various tumour types, an
average decrease of 26% in AUC.s was observed when food was consumed within 3 hours
before or 1 hour after taking afatinib.

In vitro binding of afatinib to human plasma proteins is approximately 95%. The volume of
distribution was 1,940 L for single dose treatment and 2,770 L at steady state. The absolute
bioavailability of afatinib is unknown.

Metabolism and Excretion:
Enzyme-catalyzed metabolic reactions play a negligible role for afatinib in vivo.
Covalent adducts to proteins are the major circulating metabolites of afatinib.

Following administration of an oral solution of 15 mg afatinib, 85.4% of the dose was recovered
in the feces and 4.3% in urine. The parent compound, afatinib, accounted for 88% of the
recovered dose. The apparent terminal half-life is 37 hours. Steady state plasma concentrations
of afatinib are achieved within 8 days of multiple dosing of afatinib resulting in an accumulation
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of 2.77-fold (AUC) and 2.11-fold (Cuay).

Hepatic impairment

Afatinib is mainly eliminated by biliary/fecal excretion. Volunteers with mild (Child Pugh A)
and moderate (Child Pugh B) hepatic impairment had similar exposure in comparison to those
without hepatic impairment. Patients with mild and moderate hepatic impairment as identified by
abnormal liver tests did not correlate with any significant change in afatinib exposure.

Renal impairment

Less than 5% of a single dose of afatinib is excreted via the kidneys. Exposure to afatinib in
subjects with renal impairment was compared to healthy volunteers following a single dose of 40
mg afatinib. Subjects with moderate renal impairment (estimated glomerular filtration rate
[eGFR] of 30 to 59 mL/min according to MDRD formula) had an exposure of 101% (Ciax) and
122% (AUCy.z) in comparison to their healthy controls. Subjects with severe renal impairment
(eGFR of 15 to 29 mL/min according to MDRD formula) had an exposure of 122% (Crax) and
150% (AUCy.,) in comparison to their healthy controls. Based on this trial and population
pharmacokinetic analysis of data derived from clinical trials in various tumour types it is
concluded, that adjustments to the starting dose in patients with mild (¢GFR 60-89 mL/min) or
moderate (¢GFR 30-59 mL/min) renal impairment are not necessary (see Special Populations
and Dosage And Administration). In patients with severe renal impairment (eGFR 15-29
mL/min), administer afatinib at a starting dose of 30 mg once daily (see Special Populations
and Dosage And Administration). Afatinib has not been studied in patients with eGFR <15
mL/min or on dialysis.

Body Weight, Gender, Age and Race
Based on the population pharmacokinetic analysis, body weight, gender, age and race do not
have a clinically important effect on exposure to afatinib.

STORAGE AND STABILITY

Store at room temperature (15 to 25°C) “Protect from Light” and “Protect from moisture”.

SPECIAL HANDLING INSTRUCTIONS

Open only one pouch at a time until all the tablets in the blister card are consumed before
opening the next pouch.

Store the blister card in the original package in order to protect from moisture and light.

Store in a safe place and out of the reach of children.

DOSAGE FORMS, COMPOSITION AND PACKAGING

Afatinib Tablets, 20 mg, 30 mg and 40 mg are available in 30’s HDPE bottle pack and 10's
Blister Pack (cartons of 3 x 10 blister).
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MAR-AFATINIB tablets are available in three different strengths of 40 mg, 30 mg, and 20
mg of afatinib (as a free base) corresponding to 59.12 mg, 44.34 mg, and 29.56 mg of afatinib
dimaleate, respectively:

e 20 mg tablets White, round, biconvex, bevel-edged film coated tablets debossed
with "A20" on one side and plain on other side.

¢ 30 mg tablets are White, round, biconvex, bevel-edged film coated tablets debossed
with "A30" on one side and plain on other side

e 40 mg tablets are White, round, biconvex, bevel-edged film coated tablets debossed
with "A40" on one side and plain on other side.

Excipients

Tablet Core: colloidal silicon dioxide, croscarmellose sodium, crospovidone, lactose
monohydrate, magnesium stearate, microcrystalline cellulose

Coating: lecithin, polyvinyl alcohol -part. hydrolyzed, talc, titanium dioxide, xanthine
gum
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PART II : SCIENTIFIC INFORMATION

PHARMACEUTICAL INFORMATION
Drug Substance
Common name: Afatinib
Modified INN: Afatinib dimaleate
Chemical name:

INN Modified: (2E)-N-[4-(3-chloro-4-fluoroanilino)-7-{[(3S)-oxolan-3- yl]oxy}
quinoxazolin-6-yl]-4-(di-methylamino)but-2-enamide dimaleate

Abstract Name (9CI): 2-butenamide, N-[4-[(3-chloro-4-fluorophenyl)amino] 7-[[(3S)-
tetrahydro-3-furanyl]oxy]-6-quinazolinyl]-4- (dimethylamino)-,(2E),
(2Z)-2-butenedioate hydrate(1:2)

ATC code: LO1XE13

Molecular formula and molecular mass: CasH,sCIFNsOs3 x 2 CsH404 x H,O
736.10 g/mL (monohydrate form)
C24H25C1FN503 X2 C4H404 (salt form) or C32H33C1FN5011
718.1 g/mol (salt form)
485.9 g/mol (free base)

Structural formula:

.~ ~COOH

F (\ /\(?()()H
COOH ‘

cl NH by oM o
N _CH,
NTX W> 3

L e} Cl,

N (o) -

-

Physical Appearance: White to brownish yellow powder.

Solubility: Soluble in water and sparingly soluble in dimethyl
sulphoxide, slightly soluble in methanol. Freely soluble in
water and in aqueous buffer media. Between pH 6.8 and 7.2
the solubility decreases significantly but still exceeds 1
mg/mL

Partition Coefficient at 25°C: 1.16
+2°C [(1-Octanol: pH 7.4
Buffer solution (50:50)]
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Dissociation constant (pKa) : 7.38
in water+Methanol (20+30)mL

v/v medium at about 25°C

CLINICAL TRIALS

Comparative Bioavailability Study:

A randomized, double blind, balanced, single dose (1 x 40 mg), two-treatment, two-sequence,
two-period, crossover comparative bioavailability study of MAR-AFATINIB tablet 40 mg
(Marcan Pharmaceuticals Inc.) and GIOTRIF® (afatinib) tablet 40 mg (Boehringer Ingelheim
(Canada) Ltd.), was conducted in 36 healthy, adult, male subjects under fasting conditions. The
data from the 35 subjects that were included in the statistical analysis are presented in the

following table:

SUMMARY TABLE OF THE COMPARATIVE BIOAVAILABILITY DATA

Afatinib
(1 x40 mg)

Geometric mean

Arithmetic Mean (CV %)

% Ratio of

90% Confidence

*MAR-AFATINIB tablet 40 mg (as afatinib dimaleate) (Marcan Pharmaceuticals Inc.)

* i
Parameter Test Reference Geometric Means Interval

AUCo.72 406.0 435.9

(ng*h/mL) 4222 (29.6) 452.9 (28.4) 932 88.0 - 98.8
Crnax 16.8 18.0

(ng/mL) 17.6 (32.7) 19.0 (33.9) 93.0 87.2-99.2
Tonax 5.50 5.00

(h) (3.0-10.0) (4.5-8.0)

T PrGIOTRIF® (afatinib) tablet 40 mg (as afatinib dimaleate) (Boehringer Ingelheim (Canada) Ltd.)
§ Expressed as the median (range)
Due to the long elimination half-life of afatinib, AUCI and T1/2 could not be accurately calculated from the data

obtained in this study

Afatinib in previously treated patients with metastatic NSCLC of squamous histology

LUX-Lung 8 (1200.125)

The efficacy and safety of afatinib as second-line treatment for patients with advanced NSCLC
of squamous histology was investigated in a randomized open-label global Phase III trial LUX-
Lung 8. Patients who received at least 4 cycles of platinum-based therapy in the first line setting
were subsequently randomized 1:1 to daily afatinib 40 mg or erlotinib 150 mg until progression.
Dose escalation of afatinib to 50 mg was allowed after first cycle (28 days) on treatment in case
of no or limited drug related adverse events (i.e. absence of diarrhea, skin rash, stomatitis,
and/or other drug related events above CTCAE Grade 1), compliant dosing and no prior dose
reduction. Randomization was stratified by race (Eastern Asian vs non Eastern Asian). The
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primary endpoint was PFS (analysed when at least 372 events were reported by independent
review) using RECIST v. 1.1. OS was the key secondary endpoint (analysed at first 632 deaths).
Other secondary endpoints included ORR, and HRQOL.

Overall 795 patients were randomized. The median age of patients in the trial was 64.0 years;
83.8% of patients were male, 72.8% were White, and 21.6% were Eastern Asian. Of the 91.6%
who were classified as “other current or ex-smokers”, 19.6% were current smokers. At the time
of screening 32.7% of patients had an ECOG performance score of 0 and 66.8% had a score of 1.
Almost all patients (99.4%) had Stage I1IB (12.1%) or IV (87.3%) disease at screening. Overall,
3.5% of patients were reported to have a histologic sub classification of mixed and 0.5% had
histologic sub classification of undifferentiated. The remainder (96.0%) of patients had a
histologic sub classification reported as squamous only.

The study demonstrated that second-line afatinib resulted in a statistically significant
improvement in PFS and OS of patients with squamous NSCLC compared to erlotinib. In the
primary PFS analysis median PFS was 2.43 months in the afatinib group and 1.94 months on
erlotinib (HR=0.82, 95% CI (0.676, 0.998), p=0.0427). The final PFS analysis including all
randomized patients confirmed earlier results (see Table 4). The primary analysis of OS
demonstrated significant reduction in the risk of death for patients treated with afatinib
compared with erlotinib (HR=0.81 95% CI (0.69, 0.95), p=0.0077).
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Table 4: Efficacy results for afatinib vs erlotinib in LUX-Lung 8

Afatinib Erlotinib Hazard Ratio/ Odds
Ratio
(N=335) (N=334) (95%CI1
p-value
PFS
Months (median) 243 1.94 HR 0.822
(1.91, 2.92) (1.87,2.17) (0.68, 1.00)
0.0427
OS
Months (median) 7.92 6.77 HR 0.81
(7.19, 8.74) (5.85,7.79) (0.69, 0.95)
0.0077
Objective Response 5.5% 2.8% OR 2.06
Rate (CR+PR)* (3.49, 8.24) (1.39, 4.90) (0.98, 4.32)
0.0551

*CR=complete response; PR=partial response; SD=stable disecase
1 p-value for PFS/OS based on stratified log-rank test; p-value for Objective Response Rate and based on logistic regression

Figure 1: Probability of progression-free survival (Independent Review) / randomised set
1.0
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Figure 2: Kaplan-Meier curves of overall survival / randomised set
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The pre-specified HRQOL endpoints were symptoms of cough, dyspnea, and pain as well as
global health status/HRQOL as measured by the EORTC QLQ-C30 and QLQ-LC13
questionnaires. Afatinib and erlotinib treatment were compared in terms of the proportion of
patients with a status change, time to deterioration, and change in scores over time. On treatment
completion rate of questionnaires ranged between 69% and 99%. Significantly more patients in
the afatinib group reported improvement in the global health status/quality of life compared to
erlotinib (35.7% vs 28.3%, p=0.0406). HighFer proportion of afatinib patients had improvement
in cough (43.4% vs 35.2%, p=0.0294) and dyspnea (51.3% vs 44.1%, p=0.0605), while no
difference was observed for pain (40.2% vs 39.2%, p=0.7752). Afatinib significantly delayed
the time to deterioration of dyspnea (HR 0.79, p=0.0078). Afatinib significantly delayed time to
deterioration of dyspnea versus erlotinib: 2.63 months vs. 1.91 months, respectively. Median
time to deterioration of cough was 4.53 months with afatinib and 3.65 months with erlotinib
(HR 0.89, p=0.2562); no difference was observed for time to deterioration of pain (HR 0.99,
p=0.8690). The time to deterioration of diarrhea and sore mouth was significantly shorter in the
afatinib arm (HR 1.81 and 1.59, respectively). A higher number of patients reported dysphagia
in the afatinib arm compared to erlotinib (HR 1.12). Mean scores over time for cough, dyspnea,
and pain, as well as for physical, role, cognitive, and emotional functioning, were significantly
better for afatinib than for erlotinib. Mean scores over time were significantly worse for
diarrhea, sore mouth and dysphagia for afatinib compared to erlotinib. There were no differences
between afatinib and erlotinib for changes in global health score/HRQoOL over time.
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DETAILED PHARMACOLOGY

The basic PK characteristics of afatinib were comparable between healthy volunteers and
patients with cancer, and there were no differences in the afatinib PK between patients with
various advanced solid tumours. Since the absolute bioavailability for afatinib is unknown,
volume of distribution and clearance values should be interpreted with caution.

Absorption and distribution

Maximum plasma concentrations (Cmax) of afatinib were achieved about 2 to 5 hours after
administration. Thereafter, afatinib plasma concentrations declined biexponentially, suggesting
2-compartmental disposition kinetics.

The mean in vitro protein binding of ['*C]-afatinib to plasma samples was 95.0% and
nonsaturable up to 500 nM. Afatinib was equally distributed into blood cells. Binding of afatinib
to human serum albumin (45 g/L) was moderate (79.6%). Binding of 150 nM afatinib to human
alpha-1-acid-glycoprotein (AGP) increased with the protein concentration from 11.6% at 0.1 g/L
AGP t0 90.6% at 10 g/LL AGP. The volume of distribution was high after single dose treatment
(1,940 L) and at steady state (2,770 L).

Afatinib covalently binds to human serum albumin and hemoglobin.

Metabolism and Elimination

Afatinib is metabolised only to a minor extent. The metabolism of afatinib is governed by
Michael addition reactions, leading to adduct formation to proteins or small nucleophilic
molecules. Reactions catalysed by CYP450 enzymes play a negligible role in the metabolism of
afatinib in humans.

Based on a trial with [14C]-labelled afatinib, the major route of excretion of afatinib is via the
feces (85.4%); only 4.3% of ['*C]-radioactivity was excreted via the kidney. The parent
compound accounted for 88% of the excreted radioactivity; the overall recovery of ["*C]-
radioactivity was 89.5%.

The terminal half-life of afatinib was 21.4 h after a single dose and 37.2 h at steady state. The
overall geometric mean values for clearance were comparable after single dose treatment (1,050
mL/min) and at steady state (898 mL/min).

Dose Proportionality, Accumulation, and Variability
Afatinib shows non-linear PK, with a slightly more-than-dose-proportional increase in exposure
(Cmax and AUCo-») in the dose range from 20 mg to 50 mg.

Steady state plasma concentrations were attained within the first 8 days of treatment with afatinib.
The overall geometric mean accumulation ratios at doses of 10 to 100 mg were 2.77 based on
AUCo-»and 2.11 based on Cmax. Afatinib trough plasma concentrations remained stable over the
observed treatment period (up to 6 months and longer).
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A moderate to high inter-individual variability was observed for the plasma concentrations per
time point in all dose groups. In the 40 mg dose group, the geometric coefficient of variation
ranged from 50.8% to 221%. The intra-individual variability determined for afatinib plasma
concentrations at trough ranged from 22.2% to 67.5%.

Intrinsic factors

The influence of intrinsic factors on the PK characteristics of afatinib was investigated in
population PK analyses based on sparse data from several Phase II and III studies. Summarised
below are the results of the combined population PK analysis of afatinib monotherapy in 927
patients with cancer of which 764 patients had NSCLC.

Effects of age, race, gender, and body weight on afatinib exposure were considered not clinically
relevant.

Creatinine clearance (CrCL): Exposure to afatinib increased with reduced creatinine clearance
(CrCL). Compared to patients with a CrCL value of 90 to 120 mL/min (no renal impairment),
exposure (AUCTt,ss) to afatinib increased by 20% and 40% in patients with CrCL values of 90 to
60 (mild renal impairment) or 59 to 30 mL/min (moderate renal impairment) respectively. Steady
state maximum plasma concentrations (Cmax.ss) 0f afatinib also increased with reduced creatinine
clearance (CrCL). Compared to patients with a CrCL value of 90 to120 mL/min (no renal
impairment), afatinib Cmax.ss increased by 15% and 30% in patients with CrCL values of 90 to
60 (mild renal impairment) or 59 to 30 mL/min (moderate renal impairment) respectively.

The individual effect sizes of ECOG performance score, lactate dehydrogenase levels, alkaline
phospatase levels, and total protein were considered not clinically relevant.

Extrinsic factors

Dietary status had a statistically significant effect on afatinib exposure and absorption.
Administration of afatinib after a high-fat, highly-caloric breakfast reduced the Cnax by 50% and
the AUCo-» by 39%. Median time to reach Cmax under fed conditions was significantly higher
(6.90 h) than under fasted conditions (3.02 h).

Special populations

Afatinib exposure to a single dose of afatinib (50 mg) was similar in healthy volunteers with no
hepatic impairment and those with mild (Child Pugh A) or moderate (Child Pugh B) hepatic
impairment. These results are consistent with population PK analyses, where no effect on
afatinib exposure could be determined in patients with clinical laboratory test results indicative
of impaired hepatic function (ALT, AST, bilirubin).

Exposure — response evaluation

There was no clear trend observed between afatinib trough plasma concentrations and objective
response. Severity of diarrhea and rash (measured by maximum CTCAE grades) increased with
increasing trough plasma concentrations of afatinib.
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Drug-drug interactions

Drug transporters:

P-glycoprotein (P-gp) and Breast cancer resistance protein (BCRP)

Effect of afatinib on P-gp and BCRP substrates
Based on in vitro data, afatinib is a substrate and moderate inhibitor of P-gp and a substrate and
an inhibitor of the transporter BCRP.

Effect of BCRP inhibitors and P-gp inhibitors and inducers on afatinib
Two trials were performed to investigate the effect of ritonavir, a P-gp substrate and inhibitor
and a BCRP inhibitor, on the bioavailability of afatinib.

In the first trial, ritonavir (200 mg twice daily for 3 days) was administered 1 hour before a
single dose of afatinib 20 mg, which led to an increase in afatinib exposure by 38.5% based on
Cmax and by 47.6% based on AUCo-». The time to reach maximum plasma concentrations (tmax)
of afatinib was not impacted by ritonavir; similarly the distribution and elimination phases of
afatinib were not altered. In the second trial, ritonavir (200 mg twice daily for 3 days) was
administered simultaneously with or 6 h after afatinib 40 mg. Afatinib exposure was not
substantially affected for either dosing schedule.

The effect of P-gp induction on the PK of afatinib was studied with the potent P-gp inducer
rifampicin. In this trial, pre-treatment with rifampicin (600 mg once daily for 7 days) resulted in
a decrease in the afatinib exposure (single dose, 40 mg) by 21.6% based on Cmax and 33.8%
based on AUCo-e.

The effect of afatinib on BCRP substrates has not been evaluated in vivo.
Drug Uptake Transport Systems

In vitro drug-drug interaction data indicated that afatinib is unlikely a substrate for or an inhibitor
of OATP1B1, OATP1B3, OATP2B1, OAT1, OAT3, OCT1, OCT2, and OCT3 transporters.

Drug metabolising enzymes:

Cytochrome P450 (CYP) enzymes

Effect of CYP enzyme inducers and inhibitors on afatinib

In vitro data indicated that drug-drug interactions with afatinib due to inhibition or induction of
CYP enzymes by concomitant medications are considered unlikely. In humans, it was found that
enzyme-catalyzed metabolic reactions play a negligible role in the metabolism of afatinib.
Approximately 2% of the afatinib dose was metabolized by FMO3. CYP3A4-dependent N-
demethylation was too low to be quantitatively detected.

P'MAR-AFATINIB Product Monograph Page 27 of 35



Effect of afatinib on CYP enzymes
Afatinib is not an inhibitor or an inducer of CYP enzymes. Therefore, afatinib is unlikely to
affect the metabolism of other co-administered medicines that are dependent on CYP enzymes.

UDP-glucuronosyltransferase 141 (UGTIAI)
In vitro data indicated that drug-drug interactions with afatinib due to inhibition of UGT1AI are
considered unlikely.

Nonclinical Pharmacokinetics

Quantitative whole body autoradiography studies in rats upon single oral dosing demonstrated
that ['*C] afatinib-related radioactivity was rapidly and well distributed into most tissues, except
for the CNS. The distribution of radioactivity in pigmented rats resembled to that found in albino
rats, except for that in the retina of the eye, where the concentration of the radioactivity was very
high, and was nearly constant up to 96 hrs post-dose. In a tissue distribution study upon repeat
oral dosing in male rats, trough levels in blood, plasma and tissues increased over time. The
accumulation factors were in the range of 6.7 (brain) to 23.8 (skin). Exposure to the CNS was
low upon single oral dosing, yet accumulation in the brain was noted upon repeat dosing of
afatinib.

PHARMACODYNAMICS

Aberrant ErbB signaling triggered by EGFR mutations and/or amplification, HER2 amplification
or mutation and/or ErbB ligand or receptor overexpression contributes to the malignant
phenotype in subsets of patients across multiple cancer types.

In preclinical disease models with ErbB pathway deregulation, afatinib as a single agent
effectively blocks EGFR or HER-2 receptor signaling resulting in tumour growth inhibition or
tumour regression in xenograft models of lung, breast and head/neck cancers. Afatinib
effectively blocks phosphorylation of the kinase domain of wild-type EGFR or EGFR with the
activating L858R mutation in in vitro kinase assays. Afatinib inhibits proliferation of NSCLC
cell lines in culture that overexpress wild-type EGFR or that possess the L858R activating
mutation. Afatinib inhibits proliferation of cell lines that also possess the EGFR T790M
resistance mutation (EGFR L858R/T790M). However, ICsg values in in vitro kinase assays were
35-fold higher when the T790M mutation was present (see Table S below).

Table 5: In Vitro Kinase Screen: Afatinib EGFR Inhibitor Activity Against Wild-type and EGFR

Mutants
Compound Kinase 1Cso [nM]
Afatinib wild-type EGFR 1.05+0.08
Afatinib L858R EGFR 0.30+0.18
Afatinib L858R/T790M EGFR 10.5+0.70

The results from the in vitro kinase assays were consistent with cell based assays. The effective
concentration of afatinib required for 50% inhibition of proliferation (ECso) of NSCLC cells
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expressing the LS8R mutation was 0.39 nM (H3255) compared to an ECsoof > 107 nM in cells
expressing the EGFR L858R/T790M double mutant (H1975).

Cardiovascular: Afatinib inhibited hERG (human ether-a-go-go-related gene) channel currents
expressed in mammalian cells (HEK 293) with an ICsp of 2.4 mcM (measured concentrations).
Afatinib did not alter the action potential duration (APD) in isolated guinea pig papillary muscles
and there were no significant effects of intravenous dosing of afatinib up to 20 mg/kg in
anesthetized domestic pigs on ECG intervals — QT, QRS and PR.

Left ventricular contractility (+LVdp/dt-max) decreased in domestic pigs following graded
increases of intravenous infusions of afatinib at 6.65 and 20 mg/kg. The maximum decrease in
contractility was 20% at the highest dose. Mean afatinib concentrations of 1200 and 7110
nmol/L were observed at the end of the infusion of the 6.65 and 20 mg/kg doses respectively.

TOXICOLOGY

Chronic Toxicity

In oral repeated-dose studies for up to 26 weeks in rats or 52 weeks in minipigs, the main target
organs for toxicity were in the skin (dermal changes, epithelial atrophy and folliculitis in rats),
the gastrointestinal tract (diarrhea, erosions in the stomach, epithelial atrophy in rats and
minipigs) and the kidneys (papillary necrosis in rats). Epithelial atrophy of the upper respiratory
tract, prostate, seminal vesicles, uterus, vagina and the cornea of the eyes was observed in either
or both species, likely to be mediated by the pharmacodynamic activity of afatinib. Total
systemic exposure (AUC) at the no-observed-adverse-effect level (NOAEL) in animals was
consistently lower than that observed in patients (see Table 6). Accumulation occurred in rats
and was more pronounced in males than in females.

Table 6: No-observed-adverse-effect level (NOAEL) of afatinib in repeat dose toxicity
studies in rat and minipig and comparison of systemic exposure at the NOAEL to
human exposure.

Species, Duration of NOAEL Ratio of Mean Animal AUC to Human AUC*
Treatment (mg/kg/day)

Rat, 4 weeks 4 0.41 (males); 0.29 (females)

Rat, 13 weeks 2 0.14 (males); 0.067 (females)

Rat, 26 weeks 1.5 0.16 (males); 0.052 (females)
Minipig, 4 weeks 1 0.058 (males); 0.049 (females)
Minipig, 13 weeks 0.5 0.013 (males); 0.0081 (females)
Minipig, 52 weeks 0.5 0.014 (males); 0.010 (females)

*For animal data, AUC at the end of the treatment period was utilized. For humans, data derived from population PK studies at
40 mg/day afatinib at steady state were used (mean Cp,x=102 nmol/L, mean AUC=1893 nmol*h/L). Differences in protein
binding between animal species and human were not taken into account.
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Reproductive Toxicity

The effect of afatinib on embryo-fetal development was assessed in rats and rabbits. Notable
effects included abortions at maternally toxic dose (rabbit), skeletal alterations consisting of
incomplete ossifications/unossified elements (rat), reduced fetal weights as well as mainly
visceral and dermal variations (rabbit). The respective total systemic exposures (AUC) in these
studies were below expected human exposure in both rats (0.4 times) and rabbit (0.22 times).

Radiolabelled afatinib administered orally to rats on Day 11 of lactation was excreted into milk
of the dams. The average concentrations in milk at time points 1 h and 6 h post dose were
approximately 80 and 150-fold above the respective concentration in plasma.

A study in male and female rats by the oral route up to the maximum tolerated dose revealed no
significant impact on fertility. The total systemic exposure (AUCo.24n) that could be achieved in
male and female rats was in the range or less than that observed in patients (1.0 times and 0.43
times, respectively).

Pre-/postnatal development up to maximum tolerated doses was studied in rats. Effects were
limited to lower birth weight and body weight gain of offspring, but without affecting the
attainment of developmental landmarks, sexual maturation, or performance with behavioral
assessments. The highest total systemic exposure (AUCo-24n) that could be achieved in female
rats was less than that observed in patients (0.19 times).

Fertility

Nonclinical toxicology studies have shown effects on reproductive organs. In a dedicated fertility
study in rats, there was an increase in the incidence of low or no sperm count at 6 mg/kg or
greater, though overall fertility was not affected. Females showed a mild decrease in the number
of corpora lutea at the highest dose of 8 mg/kg.

Phototoxicity
Studies have shown that afatinib absorbs light in the range of natural sunlight and demonstrated
phototoxic potential in the in vitro 3T3 NRU assay.

Genotoxicity

A marginal response to afatinib was observed in a single tester strain of a bacterial (Ames)
mutagenicity assay. However, no mutagenic or genotoxic potential could be identified in an in
vitro chromosomal aberration test at non-cytotoxic concentrations as well as the in vivo bone
marrow micronucleus assay, the in vivo Comet assay and an in vivo 4-week oral mutation study
in the Muta™ Mouse.
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PART III: CONSUMER INFORMATION

PrMAR-AFATINIB
Afatinib Tablets

This leaflet is part I1I of a three-part "Product Monograph"
published when MAR-AFATINIB was approved for sale in
Canada and is designed specifically for Consumers. This
leaflet is a summary and will not tell you everything about
MAR-AFATINIB. Contact your doctor or pharmacist if you
have any questions about the drug.

ABOUT THIS MEDICATION

What the medication is used for:

MAR-AFATINIB is used to treat people with certain types of
non-small cell lung cancer that have spread to other parts of the
body.

The type includes:
e squamous cell cancer.

What it does:

MAR-AFATINIB works by permanently blocking a group of
proteins which are involved in the growth and spread of cancer
cells. Studies have shown that MAR-AFATINIB may slow the
progression of your cancer and in certain patients it may prolong
your survival.

When it should not be used:
If you are hypersensitive (allergic) to afatinib or any of the other
ingredients of MAR-AFATINIB.

What the medicinal ingredient is:
Afatinib (as afatinib dimaleate)

What the non-medicinal ingredients are:

colloidal silicon dioxide, croscarmellose sodium, lactose
monohydrate , lecithin monohydrate, magnesium stearate,
microcrystalline cellulose, polyvinyl alcohol -part hydrolyzed,
talc, titanium dioxide, xanthan gum

What dosage forms it comes in:
MAR-AFATINIB is available in three different strengths:
® 20 mg tablets White, round, biconvex, bevel-

edged film coated tablets debossed with "A20"

on one side and plain on other side.

® 30 mg tablets are White, round, biconvex, bevel-
edged film coated tablets debossed with "A30"
on one side and plain on other side

® 40 mg tablets are White, round, biconvex, bevel-
edged film coated tablets debossed with "A40"
on one side and plain on other side.

P'MAR-AFATINIB Product Mono graph

Afatinib Tablets, 20 mg, 30 mg and 40 mg are available in 30’s
HDPE bottle pack and 10's Blister Pack (cartons of 3 x 10
blister).

WARNINGS AND PRECAUTIONS

Serious Warnings and Precautions

MAR-AFATINIB is taken while under the care of a doctor
who has experience with anti-cancer drugs.

Your doctor may test for your mutation status.

MAR-AFATINIB can cause serious reactions, even death.

Some of these reactions include:

e Diarrhea;

e Gastrointestinal perforation (a hole through the wall of
the stomach or small intestine, or large bowel);

e  Skin rash;

e Trouble breathing, cough and fever;

e Liver problems.

BEFORE you use MAR-AFATINIB talk to your doctor or

pharmacist if you:

e have liver disease or kidney disease;

e have a dairy or lactose intolerance;

e have a history of lung inflammation (interstitial lung disease);

e have a history of severe dry eye or eye inflammation

(keratitis) or use contact lenses;

have heart problems;

e have any other medical conditions;

e are pregnant, or plan to become pregnant. MAR-
AFATINIB may harm your unborn babys;

e are breastfeeding. MAR-AFATINIB may pass into your
breast milk and harm your baby;

e are female and have a low body weight of less than 50kg.

You should not become pregnant while taking MAR-AFATINIB.
Women who are able to become pregnant should use birth control
during treatment and for at least 2 weeks after stopping MAR-
AFATINIB. Talk to your doctor about the birth control methods
that may be right for you.

If you become pregnant, tell your doctor right away.

Avoid exposure to the sun while you are taking MAR-AFATINIB.
Rash or acne may occur or worsen in areas exposed to the sun. You
may burn more easily and get severe sunburns. To help protect
against skin problems wear clothes that protect your skin, including
your head, face, hands, arms, and legs and use a sunscreen.
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Caution is required when driving a car as some side effects may
affect your ability to do so.

INTERACTIONS WITH THIS MEDICATION

Tell your doctor about all the drugs you take. This includes
prescription and non-prescription drugs, vitamins, and herbal
supplements. MAR-AFATINIB may interact with other
medications. This may cause serious side effects.

Know the medicines you take. Keep a list of your drugs and show
it to your doctor and/or pharmacist each time you get a new drug.

Discuss with your doctor or pharmacist if you take any of the
following:

e Antifungals (such as ketoconazole, itraconazole);

e Antibiotics (such as erythromycin);

e Drugs to treat tuberculosis (TB) (such as rifampicin);

e Drugs to treat HIV-AIDS and viral infections (such as
nelfinavir, saquinavir);

Calcium channel blockers (such as verapamil);

e Antiarrhythmics (such as quinidine, amiodarone);
Anticonvulsants (such as carbamazepine, phenytoin and
phenobarbital);

Cancer drugs;

Immunosuppressants (such as tacrolimus);

Statins used to lower cholesterol;

St. John’s Wort.

PROPER USE OF THIS MEDICATION

Usual Dose:

The usual dose is one 40 mg tablet taken orally once a day.

If you have severe kidney problems, the usual starting dose is 30
mg a day.

e Take the tablet once daily at about the same time each day.

e Take MAR-AFATINIB on an empty stomach at least 1 hour
before or 3 hours after eating.

e Do not break or crush the tablet.

e Swallow the tablet whole with a glass of water.

Always take MAR-AFATINIB exactly as your doctor has
instructed you. Check with your doctor or pharmacist if you are
unsure.

Overdose:

If you think you have taken too much MAR-AFATINIB,
contact your healthcare professional, hospital emergency
department or regional Poison Control Centre immediately,
even if there are no symptoms.

Missed Dose:

If you miss a dose, take it as soon as you remember. If it is close

to your next dose (within 8 hours), skip the dose and just take your
next dose at your regular time. Do not take 2 doses of MAR-
AFATINIB at the same time.

Lost Dose:

If you throw up after taking MAR-AFATINIB, do NOT take a
replacement tablet. Just take your next dose at your regular time.

Do not take MAR-AFATINIB for a condition for which it was
not prescribed. Do not give MAR-AFATINIB to other people,
even if they have the same condition.

SIDE EFFECTS AND WHAT TO DO ABOUT THEM

Like all medicines, MAR-AFATINIB can have side effects.

The very common side effects (more than 1 out of 10 patients)
include:

Diarrhea;

Inflammation of the lining of the mouth (stomatitis);
Infection of the nail bed (paronychia);

Loss of appetite;

Nosebleed;

Rash;

Skin eruptions resembling acne;

Itchy/scratchy skin;

Dry skin.

The common side effects (less than 1 out of 10 patients)
include:

e Inflammation of the urinary bladder resulting in a burning
sensation during urination and frequent urgent need to urinate
(cystitis);

Excessive loss of body water (dehydration);

Low blood potassium levels;

Taste disturbance or loss of taste;

Inflammation or infection of the membrane lining the eyelids
(conjunctivitis);

Dry eye;

Runny nose;

Indigestion, stomach pain;

Inflammation of the lips;

Redness, swelling, and pain on the palms of the hands and/or
the soles of the feet (Palmar-plantar erythrodysaesthesia
syndrome);

Muscle spasm;

Kidneys not working properly or failing;

Fever or high temperature;

Loss in weight;

Increase in liver enzymes;

Inflammation of the cornea;

Inflammation or scarring of the lungs (interstitial lung
disease);

e Nail disorders.

Seek medical advice promptly if the following signs or
symptoms occur:
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Diarrhea:
Talk to your doctor before you take MAR-AFATINIB on how
best to control and minimize any symptoms of diarrhea.

Your doctor should prescribe diarrhea medicine before you start
MAR-AFATINIB therapy. You should not change your medicine
without talking to your doctor. You should have the medicine
with you at all times.

If you have diarrhea, call your doctor as soon as possible.

Diarrhea should be treated as soon as it starts. Take the diarrhea
medicine exactly as your doctor has told you. Drink plenty of
fluids. If you don’t drink enough fluids, you could become
dehydrated and it could affect your kidneys. Call your doctor right
away if your diarrhea becomes worse.

To help control your diarrhea you should modify your diet to
include bananas, rice, apple sauce and toast (BRAT diet), and
increase your fluid intake with clear liquids. The daily fluid intake
should be greater than 2 litres a day (about 8 glasses of 250 mL)to
avoid dehydration. Some fluids should contain sugar or salt to
avoid low blood sugar or salt. The use of caffeinated drinks should
be avoided. Make a follow-up appointment with your doctor. You
should avoid foods that contain lactose, are greasy, spicy and/or
fried, and are difficult to digest.

Skin Reactions:

It is important to seek treatment for a rash as soon as you notice it.
Take medicines to help your rash exactly as your doctor tells you
to. Seek medical attention right away if your rash becomes severe
(for example, you have peeling or blistering of the skin).

Interstitial Lung Disease:

Tell your doctor right away if you have any new or worsening
lung symptoms, or any combination of the following symptoms:
trouble breathing or shortness of breath, cough, and fever.

Liver Problems:

Tell your doctor right away if you get any of these symptoms of a
liver problem during treatment:

e your skin or the whites of your eyes turn yellow;

you feel tired;

your urine turns dark or brown (tea colored);

you have nausea or vomiting;

you have decreased appetite;

you have a pain on the right side of your stomach;

you bleed or bruise more easily than normal.

Eye Problems:

Tell your doctor right away if you get any of these symptoms
during treatment:

e eye pain, swelling, or redness;

e blurred vision or other vision changes.

Paronychia:

This is a painful, red, swollen area around the nail, often at the
cuticle or at the site of a hangnail or other injury. It can be caused
by bacteria, yeast or fungus. Nail changes may occur. For
example, the nail may look detached, abnormally shaped, or have

an unusual color. Your doctor will prescribe the proper medicine
to treat your nails. You should be careful to take good care of your
skin. Avoid injury to your nails or finger tips. Avoid harsh
chemicals such as soap, detergent, and nail products. Keep your
hands clean and dry.

Stomatitis:

This is an inflammation anywhere in the mouth and includes the
inside of the cheeks, gums, tongue, lips, and roof of the mouth
(palate). Your doctor will be able to advise you on how best to
treat it.

MAR-AFATINIB can affect your heart function and cause
abnormal blood test results. Your healthcare provider will monitor
your heart and do blood tests. This occurs before you start taking
MAR-AFATINIB and periodically during treatment. The doctor
will interpret the results.

SERIOUS SIDE EFFECTS, HOW OFTEN THEY HAPPEN AND

WHAT TO DO ABOUT THEM

Talk with your Stop
doctor or taking
Symptom / effect pharmacist drug and
. call your
Only if | Inall doctor or
severe cases | nhormacist
Very Diarrhea v
common
Rash v
Inflammation
of the lining of v
the mouth
Infection of the v
nail bed
Common Abnormal
laboratory test v
results
Little or no
urine output v
Inflammation
of the cornea
(eye pain and v
worsening/loss
of vision)
Inflammation
of the lungs
(sudden v
difficulty in
breathing with
cough or fever)
Uncommon Gastrointestinal
perforation
(abdominal v
pain-severe,
fever, nausea
and vomiting)

This is not a complete list of side effects. For any unexpected
effects while taking MAR-AFATINIB, contact your doctor or
pharmacist.
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HOW TO STORE IT

Store at room temperature (15 to 25°C) “Protect from Light”

and “Protect from moisture”.

Open only one pouch at a time until all the tablets in the blister
card are consumed before opening the next pouch.

Store the blister card in the original package in order to protect
from moisture and light.

Store in a safe place out of the reach of children.
Do not use MAR-AFATINIB after the expiry date.
Remember to return any unused MAR-AFATINIB to your

pharmacist.

Reporting Side Effects

You can report any suspected side effects associated with the
use of health products to Health Canada by:

e  Visiting the Web page on Adverse Reaction Reporting
(https://www.canada.ca/en/health-canada/services/drugs-
health-products/medeffect-canada.html) for information on
how to report online, by mail or by fax; or

e Calling toll-free at 1-866-234-2345.

NOTE: Contact your health professional if you need
information about how to manage your side effects. The
Canada Vigilance Program does not provide medical advice.

MORE INFORMATION

If you want more information about MAR-AFATINIB:

e Talk to your healthcare professional.

¢ Find the full Product Monograph that is prepared for
healthcare professionals and includes this Consumer
Information by visiting the Health Canada website
(https://health-products.canada.ca/dpd-bdpp/index-
eng.jsp); Marcan Pharmaceuticals Inc.’s website
www.marcanpharma.com, or by calling 1-855-627-2261.

This leaflet was prepared by
Marcan Pharmaceuticals Inc.
2 Gurdwara Road, Suite #112
Ottawa, ON, K2E 1A2

Last Prepared: OCT 11, 2024
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