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Product Pemfexy (Pemetrexed for Injection) Ready to Dilute Solution
Dosage Form 500 mg vial for injection, (25 mg/mL)

Sponsor Eagle Pharmaceuticals

From Barb Scepura

Via Erin Larkins, MD, Clinical Team Leader, DOP2

Reference Drug Alimta (NDA 021677and 021462)

Clinical Information
No clinical data was submitted in this application.

Background

This is a 505(b) (2) application by Eagle Pharmaceuticals. Eagle Pharmaceuticals is proposing a proprietary name
for their product Pemfexy (Pemetrexed for Injection). The reference drug product is Eli Lilly and Company’s Alimta
(pemetrexed disodium) for injection (NDAs 021677 and 021462). Alimta was initially granted traditional approval
on February 4, 2004. Eagle Pharmaceuticals Pemfexy (Pemetrexed for Injection) will have the same indications as
Alimta.

Eagle Pharmaceuticals, Inc. (“Eagle”) requests a waiver of in vivo bioavailability studies to demonstrate the
bioequivalence of Eagle’s Ready-to-Dilute (RTD) aqueous solution formulation of Pemetrexed Injection, 25
mg/mL, to the listed drug Alimta.

Labeling
Please refer to the review by Associate Director for Labeling for details.

Summary of Findings
No clinical safety or efficacy data were submitted in this NDA application.
An Initial Pediatric Study Plan was submitted under IND 126831, with agreement on October 14, 2016.

Additional Background Information
Clinical studies have not been performed using Eagle’s PEMFEXY product. The prepared Eagle PEMFEXY product
contains relatively high levels of propylene glycol (PG), which are not present in the reference
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drug ALIMTA. Although PG is generally considered safe, potential toxicity concerns with infusion of high levels of
PG are renal, cardiac, neurologic, metabolic and hematologic.

Potential Safety Issues Related to PG
e Hemolysis related to osmolality.

0 The Applicant submitted a toxicology study which demonstrated no safety concern for this
product.

0 Please refer to CMC review for details.

e Lactic acidosis and renal toxicity reported with cumulative doses.

o Clinical reports of lactic acidosis and renal toxicity associated with PG have been in the setting of
cumulative exposure over time, mostly associated with continuous infusions over multiple days
of drug products containing PG as an excipient. A 2014 report from the European Medicines
Agency (EMA) regarding the use of PG as an excipient? cites the report by Speth et al? for a dose
escalation study of mitoquidone, in which the drug product had PG as an excipient. in this study,
patients with cancer received PG at doses of up to 15 g/m? as a 4-hour IV infusion once every 3
weeks. This resulted in Cmax exposures as high as 425 ug/mL (42.5 mg/dL). There was no
evidence of lactic acidosis or associated renal toxicity in this study.

o The following information is contained in the Nonclinical Review for this application: “On a
mg/m? basis humans would receive no more than approximately 8 g/m? delivered during the
recommended 10-minute infusion at the maximum anticipated level of 15.6 g, though a more
likely high dose would be no more than approximately 10 g, or 5.5 g/m?, based on typical
calculations using an average BSA of 1.8 m? rather than 3”.

Reviewer comment: The anticipated maximum dose of 8 g/m? is well below the highest dose of 15 g/m? PG
administered in the Speth trial. Given this, and the once every 3-week dosing of PEMFEXY, lactic acidosis and renal
toxicity due to PG are not expected to be associated with use of this product.

e Cardiovascular effects with “rapid infusions”

o0 Asreferenced by the Applicant in a September 28, 2017 response to information request from
the FDA, the 2014 EMA report cites several publications describing cardiovascular effects of PG
at different dose levels in nonclinical studies. One study from the mid-1970s reports
antiarrhythmic effects observed in rats and dogs following IV injection of PG at doses between
193 to 289 mg/kg.® Another study from the mid-1980s specifically evaluated the cardiovascular
effects of PG administered to dogs as an IV injection at doses of 160, 400, and 800 mg/kg.
Results from this second study showed transient decrease in heart rate and blood pressure at a
dose 2400 mg/kg, with values returning to normal within 1 minute of PG administration.

Reviewer comment: These reports from nonclinical studies are for PG administered as an injection. PEMFEXY is
recommended to be administered as an IV infusion over 10 minutes. Literature searches performed by the clinical
reviewer and the clinical team lead revealed no clinical case reports of sudden death clearly or likely related to
receipt of propylene glycol as an excipient.
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EMA Statement on PG

The 2014 EMA report regarding PG as an excipient concludes “the safe maximum daily dose of PG for adults is
500 mg /kg”.* In a letter dated October 2, 2017 Eagle Pharmaceuticals confirmed that the maximum level of PG
to be delivered at the maximum expected pemetrexed dose of 1500 mg is 15.6 g, which is equivalent to
approximately 222 mg/kg, which is less than half the maximum daily dose considered safe for adults per the EMA
report.

FDA Statement on PG

The FDA Inactive Ingredient Database (IID) for Drug Products includes a maximum potency of 30% for propylene
glycol administered as an administered as an intravenous infusion.® The anticipated maximum potency of PG
Pemetrexed Injection for the expected highest total dose of 1,500 mg of pemetrexed, administered IV as a 100-
mL admixture over a 10-minute infusion to a very large patient with 3 m? BSA, is 15.6%. This potency of 15.6% is
approximately 50% lower than the 1ID-allowed maximum potency for an IV infusion (30%), and approximately
one fifth of the maximum potency lID-allowed for an IV injection (82.04%).

Reviewer comment: The dose of PG in Eagle’s prepared PEMFEXY product is within the safety limits defined by
both the FDA and the EMA.

Reviewer comment: Based on biopharmaceutical review, nonclinical assessment and literature references, Eagle’s
prepared PEMFEXY product contains safe levels of PG.
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