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Camptosar®
irinotecan hydrochloride injection

For Intravenous Use Only

WARNINGS

CAMPTOSAR Injection should be administered only under the supervision of a
physician who is experienced in the use of cancer chemotherapeutic agents. Appropriate
management of complications is possible only when adequate diagnostic and treatment
facilities are readily available. CAMPTOSAR can induce both early and late forms of
diarrhea that appear to be mediated by different mechanisms. Both forms of diarrhea may
be severe. Early diarrhea (occurring during or shortly after infusion of CAMPTOSAR)
may be accompanied by cholinergic symptoms of rhinitis, increased salivation, miosis,
lacrimation, diaphoresis, flushing, and intestinal hyperperistalsis that can cause
abdominal cramping. Early diarrhea and other cholinergic symptoms may be prevented or
ameliorated by atropine (see PRECAUTIONS, General). Late diarrhea (generally
occurring more than 24 hours after administration of CAMPTOSAR) can be life
threatening since it may be prolonged and may lead to dehydration, electrolyte
imbalance, or sepsis. Late diarrhea should be treated promptly with loperamide. Patients
with diarrhea should be carefully monitored and given fluid and electrolyte replacement
if they become dehydrated or antibiotic therapy if they develop ileus, fever, or severe
neutropenia (see WARNINGS). Administration of CAMPTOSAR should be interrupted
and subsequent doses reduced if severe diarrhea occurs (see DOSAGE AND
ADMINISTRATION).

Severe myelosuppression may occur (see WARNINGS).

DESCRIPTION

CAMPTOSAR Injection (irinotecan hydrochloride injection) is an antineoplastic
agent of the topoisomerase | inhibitor class. Irinotecan hydrochloride was clinically
investigated as CPT-11.

CAMPTOSAR is supplied as a sterile, pale yellow, clear, aqueous solution. It is
available in two single-dose sizes: 2 mL-fill vials contain 40 mg irinotecan hydrochloride
and 5 mL-fill vials contain 100 mg irinotecan hydrochloride. Each milliliter of solution
contains 20 mg of irinotecan hydrochloride (on the basis of the trihydrate salt), 45 mg of
sorbitol NF powder, and 0.9 mg of lactic acid, USP. The pH of the solution has been
adjusted to 3.5 (range, 3.0 to 3.8) with sodium hydroxide or hydrochloric acid.
CAMPTOSAR is intended for dilution with 5% Dextrose Injection, USP (D5W), or 0.9%
Sodium Chloride Injection, USP, prior to intravenous infusion. The preferred diluent is
5% Dextrose Injection, USP.

Irinotecan hydrochloride is a semisynthetic derivative of camptothecin, an alkaloid
extract from plants such as Camptotheca acuminata. The chemical name is (S)-4,11-
diethyl-3,4,12,14-tetrahydro-4-hydroxy-3,14-dioxolH-pyrano[3’,4":6,7]-
indolizino[1,2-b]quinolin-9-yl-[1,4’ bipiperidine]-1’-carboxylate, monohydrochloride,
trihydrate. Its structural formula is as follows:
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Irinotecan Hydrochloride

Irinotecan hydrochloride is a pale yellow to yellow crystalline powder, with the
empirical formula C33H3sN4Og*HCIl*3H,0 and a molecular weight of 677.19. It is slightly
soluble in water and organic solvents.

CLINICAL PHARMACOLOGY

Irinotecan is a derivative of camptothecin. Camptothecins interact specifically with the
enzyme topoisomerase | which relieves torsional strain in DNA by inducing reversible
single-strand breaks. Irinotecan and its active metabolite SN-38 bind to the topoisomerase
I-DNA complex and prevent religation of these single-strand breaks. Current research
suggests that the cytotoxicity of irinotecan is due to double-strand DNA damage
produced during DNA synthesis when replication enzymes interact with the ternary
complex formed by topoisomerase I, DNA, and either irinotecan or SN-38. Mammalian
cells cannot efficiently repair these double-strand breaks.

Irinotecan serves as a water-soluble precursor of the lipophilic metabolite SN-38. SN-
38 is formed from irinotecan by carboxylesterase-mediated cleavage of the carbamate
bond between the camptothecin moiety and the dipiperidino side chain. SN-38 is
approximately 1000 times as potent as irinotecan as an inhibitor of topoisomerase |
purified from human and rodent tumor cell lines. In vitro cytotoxicity assays show that
the potency of SN-38 relative to irinotecan varies from 2- to 2000-fold. However, the
plasma area under the concentration versus time curve (AUC) values for SN-38 are 2% to
8% of irinotecan and SN-38 is 95% bound to plasma proteins compared to approximately
50% bound to plasma proteins for irinotecan (see Pharmacokinetics). The precise
contribution of SN-38 to the activity of CAMPTOSAR is thus unknown. Both irinotecan
and SN-38 exist in an active lactone form and an inactive hydroxy acid anion form. A
pH-dependent equilibrium exists between the two forms such that an acid pH promotes
the formation of the lactone, while a more basic pH favors the hydroxy acid anion form.
Administration of irinotecan has resulted in antitumor activity in mice bearing cancers of
rodent origin and in human carcinoma xenografts of various histological types.
Pharmacokinetics

After intravenous infusion of irinotecan in humans, irinotecan plasma concentrations
decline in a multiexponential manner, with a mean terminal elimination half-life of about
6 to 12 hours. The mean terminal elimination half-life of the active metabolite SN-38 is
about 10 to 20 hours. The half-lives of the lactone (active) forms of irinotecan and SN-38
are similar to those of total irinotecan and SN-38, as the lactone and hydroxy acid forms
are in equilibrium.
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Over the recommended dose range of 50 to 350 mg/m?, the AUC of irinotecan

increases linearly with dose; the AUC of SN-38 increases less than proportionally with

dose. Maximum concentrations of the active metabolite SN-38 are generally seen within

1 hour following the end of a 90-minute infusion of irinotecan. Pharmacokinetic

parameters for irinotecan and SN-38 following a 90-minute infusion of irinotecan at dose

levels of 125 and 340 mg/m? determined in two clinical studies in patients with solid
tumors are summarized in Table 1:

Table 1.Summary of Mean (xStandard Deviation)
Irinotecan and SN-38 Pharmacokinetic
Parameters in Patients with Solid Tumors

Irinotecan SN-38
Dose

(mg/m?) Cinax AUC»4 ti2 V., CL Cinax AUCq., ti2

(ng/mL) | (ng-h/mL) (h) (L/m?) (L/h/m?) (ng/mL) | (ng-h/mL) (h)
125 1,660 10,200 5.8 110 13.3 26.3 229 10.4°
(N=64) +797 +3,270 +0.7 +48.5 +6.01 +11.9 +108 +3.1
340 3,392 20,604 | 11.7° 234 13.9 56.0 474 21.0°
(N=6) +874 +6,027 +1.0 +69.6 +4.0 +28.2 +245 +4.3

Cmax - Maximum plasma concentration

AUC, 5, - Area under the plasma concentration-time curve from time
0 to 24 hours after the end of the 90-minute infusion

ty» - Terminal elimination half-life

V, - Volume of distribution of terminal elimination phase

CL - Total systemic clearance

% Plasma specimens collected for 24 hours following the end of the 90-minute infusion.

> Plasma specimens collected for 48 hours following the end of the 90-minute infusion. Because of the longer
collection period, these values provide a more accurate reflection of the terminal elimination half-lives
of irinotecan and SN-38.

Irinotecan exhibits moderate plasma protein binding (30% to 68% bound). SN-38 is

highly bound to human plasma proteins (approximately 95% bound). The plasma protein
to which irinotecan and SN-38 predominantly binds is albumin.
Metabolism and Excretion: The metabolic conversion of irinotecan to the active
metabolite SN-38 is mediated by carboxylesterase enzymes and primarily occurs in the
liver. SN-38 is subsequently conjugated predominantly by the enzyme UDP-glucuronosyl
transferase 1Al (UGT1Al) to form a glucuronide metabolite. UGT1AL activity is
reduced in individuals with genetic polymorphisms that lead to reduced enzyme activity
such as the UGT1A1*28 polymorphism. Approximately 10% of the North American
population is homozygous for the UGT1A1*28 allele. In a prospective study, in which
irinotecan was administered as a single-agent on a once-every-3-week schedule, patients
who were homozygous for UGT1A1*28 had a higher exposure to SN-38 than patients
with the wild-type UGT1Al allele (See WARNINGS and DOSAGE AND
ADMINISTRATION). SN-38 glucuronide had 1/50 to 1/100 the activity of SN-38 in
cytotoxicity assays using two cell lines in vitro. The disposition of irinotecan has not
been fully elucidated in humans. The urinary excretion of irinotecan is 11% to 20%; SN-
38, <1%; and SN-38 glucuronide, 3%. The cumulative biliary and urinary excretion of
irinotecan and its metabolites (SN-38 and SN-38 glucuronide) over a period of 48 hours
following administration of irinotecan in two patients ranged from approximately 25%
(100 mg/m?) to 50% (300 mg/m?).
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Pharmacokinetics in Special Populations
Geriatric: In studies using the weekly schedule, the terminal half-life of irinotecan was
6.0 hours in patients who were 65 years or older and 5.5 hours in patients younger than
65 years. Dose-normalized AUC,.o4 for SN-38 in patients who were at least 65 years of
age was 11% higher than in patients younger than 65 years. No change in the starting
dose is recommended for geriatric patients receiving the weekly dosage schedule of
irinotecan. The pharmacokinetics of irinotecan given once every 3 weeks has not
been studied in the geriatric population; a lower starting dose is recommended in
patients 70 years or older based on clinical toxicity experience with this schedule
(see DOSAGE AND ADMINISTRATION).
Pediatric: See Pediatric Use under PRECAUTIONS.
Gender: The pharmacokinetics of irinotecan do not appear to be influenced by gender.
Race: The influence of race on the pharmacokinetics of irinotecan has not been
evaluated.
Hepatic Insufficiency: Irinotecan clearance is diminished in patients with hepatic
dysfunction while exposure to the active metabolite SN-38 is increased relative to that in
patients with normal hepatic function. The magnitude of these effects is proportional to
the degree of liver impairment as measured by elevations in total bilirubin and
transaminase concentrations. However, the tolerability of irinotecan in patients with
hepatic dysfunction (bilirubin greater than 2 mg/dl) has not been assessed sufficiently,
and no recommendations for dosing can be made. See DOSAGE AND
RECOMMENDATIONS and PRECAUTIONS: Patients at Particular Risk Sections.
Renal Insufficiency: The influence of renal insufficiency on the pharmacokinetics of
irinotecan has not been evaluated.
Drug-Drug Interactions

5-fluorouracil (5-FU) and leucovorin (LV): In a phase 1 clinical study involving
irinotecan, 5-fluorouracil (5-FU), and leucovorin (LV) in 26 patients with solid tumors,
the disposition of irinotecan was not substantially altered when the drugs were co-
administered. Although the Cpaxand AUC,.24 of SN-38, the active metabolite, were
reduced (by 14% and 8%, respectively) when irinotecan was followed by 5-FU and
LV administration compared with when irinotecan was given alone, this sequence
of administration was used in the combination trials and is recommended (see
DOSAGE AND ADMINISTRATION). Formal in vivo or in vitro drug interaction
studies to evaluate the influence of irinotecan on the disposition of 5-FU and LV
have not been conducted.

Anticonvulsants: Exposure to irinotecan and its active metabolite SN-38 is
substantially reduced in adult and pediatric patients concomitantly receiving the
CYP3A4 enzyme-inducing anticonvulsants phenytoin, phenobarbital or
carbamazepine. The appropriate starting dose for patients taking these
anticonvulsants has not been formally defined. The following drugs are also
CYP3A4 inducers: rifampin, rifabutin. For patients requiring anticonvulsant
treatment, consideration should be given to substituting non-enzyme inducing
anticonvulsants at least 2 weeks prior to initiation of irinotecan therapy.
Dexamethasone does not appear to alter the pharmacokinetics of irinotecan.

St. John’s Wort: St. John’s Wort is an inducer of CYP3A4 enzymes. Exposure to
the active metabolite SN-38 is reduced in patients receiving concomitant St.
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John’s Wort. St. John’s Wort should be discontinued at least 2 weeks prior to the
first cycle of irinotecan, and St. John’s Wort is contraindicated during irinotecan
therapy.

Ketoconazole: Ketoconazole is a strong inhibitor of CYP3A4 enzymes. Patients
receiving concomitant ketoconazole have increased exposure to irinotecan and its
active metabolite SN-38. Patients should discontinue ketoconazole at least 1 week
prior to starting irinotecan therapy and ketoconazole is contraindicated during
irinotecan therapy.

CLINICAL STUDIES

Irinotecan has been studied in clinical trials in combination with 5-fluorouracil (5-FU)
and leucovorin (LV) and as a single agent (see DOSAGE AND ADMINISTRATION).
When given as a component of combination-agent treatment, irinotecan was either given
with a weekly schedule of bolus 5-FU/LV or with an every-2-week schedule of infusional
5-FU/LV. Weekly and a once-every-3-week dosage schedules were used for the single-
agent irinotecan studies. Clinical studies of combination and single-agent use are
described below.

First-Line Therapy in Combination with 5-FU/LV for the Treatment of
Metastatic Colorectal Cancer

Two phase 3, randomized, controlled, multinational clinical trials support the use of

CAMPTOSAR Injection as first-line treatment of patients with metastatic carcinoma of
the colon or rectum. In each study, combinations of irinotecan with 5-FU and LV were
compared with 5-FU and LV alone. Study 1 compared combination irinotecan/bolus 5-
FU/LV therapy given weekly with a standard bolus regimen of 5-FU/LV alone given
daily for 5 days every 4 weeks; an irinotecan-alone treatment arm given on a weekly
schedule was also included. Study 2 evaluated two different methods of administering
infusional 5-FU/LV, with or without irinotecan. In both studies, concomitant medications
such as antiemetics, atropine, and loperamide were given to patients for prophylaxis
and/or management of symptoms from treatment. In Study 2, a 7-day course of
fluoroquinolone antibiotic prophylaxis was given in patients whose diarrhea persisted for
greater than 24 hours despite loperamide or if they developed a fever in addition to
diarrhea. Treatment with oral fluoroquinolone was also initiated in patients who
developed an absolute neutrophil count (ANC) <500/mm?®, even in the absence of fever or
diarrhea. Patients in both studies also received treatment with intravenous antibiotics if
they had persistent diarrhea or fever or if ileus developed.
In both studies, the combination of irinotecan/5-FU/LV therapy resulted in significant
improvements in objective tumor response rates, time to tumor progression, and survival
when compared with 5-FU/LV alone. These differences in survival were observed in
spite of second-line therapy in a majority of patients on both arms, including crossover to
irinotecan-containing regimens in the control arm. Patient characteristics and major
efficacy results are shown in Table 2.

Table 2. Combination Dosage Schedule: Study Results

Study 1 Study 2
Irinotecan +
Bolus 5-FU/LV Bolus 5-FU/LV Irinotecan Irinotecan +
weekly x4 q daily x5q weekly x4 q Infusional Infusional
6 weeks 4 weeks 6 weeks 5-FU/LV 5-FU/LV
Number of Patients 231 226 226 198 187

DOC KET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




