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1. Benefit-Risk Assessment 
This NDA is a 505(b)(2) application that relies upon the findings of safety and efficacy of the 
listed drug, ALOXI (NDA 21372).  This product contains the same active ingredient as 
ALOXI, but contains different inactive ingredients.  There were no clinical trials submitted in 
this NDA. Although the criteria for a biowaiver under 21 CFR 320.22(b)(1) is not fully met, 
based on 21 CFR 320.24(b)(6), the FDA can rely on any other approach deemed adequate by 
FDA to establish the bridge (bioavailability/bioequivalence) between the listed and proposed 
drug products. The Applicant provided justifications in the submission to evaluate the impact 
of the difference in formulation compared to the listed drug on PK.   It was determined that 
this justification was adequate to establish the bridge between listed drug and proposed drug 
product.  Since the time of my last review (7/29/2016) there are no new safety findings, and 
therefore the Benefit-Risk of this NDA has been found to be similar to that of the listed drug, 
ALOXI, for the approved adult indications requested below. 
 
Palonosetron Hydrochloride injection is indicated for the following indications in adults: 

• Moderately emetogenic cancer chemotherapy -- 
prevention of acute and delayed nausea and vomiting associated with initial and 
repeat courses. 

• Highly emetogenic cancer chemotherapy –  
prevention of acute nausea and vomiting associated with initial and repeat 
courses. 

• Prevention of postoperative nausea and vomiting (PONV) for up to 24 hours 
following surgery. Efficacy beyond 24 hours has not been demonstrated. 

2. Background 
On 29 June 2015, Fresenius Kabi USA LLC submitted an original 505(b)(2) application 
for palonosetron hydrochloride injection using ALOXI as the reference drug. On April 29, 
2016 FDA sent a Complete Response Letter to the applicant. On June 10, 2016 Fresenius Kabi 
USA, LLC submitted a response to the FDA Complete Response letter (April 29, 2016). The 
applicant responded to the single deficiency listed in the letter which was considered a 
satisfactory response.  The Application received a TENTATIVE APPROVAL letter dated 29 
July 2016. This regulatory action was taken because the FDA 505(b)(2) Committee 
determined that based upon the provided paragraph IV patent certification to unexpired patents 
and the fact that the Applicant was sued, the Application should be placed under a 30 month 
stay until 2018. The Agency instructed the Applicant to submit an amendment two to 
six months prior to the date that they believe that the NDA would be eligible for 
approval. The current re-submission (30 June 2017) by the Applicant is the requested 
amendment. 

3. Product Quality 
Drug Substance: 
Since the time of the Tentative Approval of NDA 208109 (29-Jul-2016), a USP 
monograph for Palonosetron Hydrochloride was published and became official (1-Aug- 
2016). As a result, the Applicant has revised the drug substance specifications, 
test method validations and reference standards to be in compliance with the USP 
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monograph. The resubmission provides for changes/updates in the  
the NDA for Palonosetron Hydrochloride USP. OPQ reviewers concluded: 
“The Applicant has made acceptable revisions to the drug substance specifications, test 
method validations and reference standards to be in compliance with the USP monograph 
for Palonosetron Hydrochloride USP. There are no approvability issues for the drug 
substance portion of this application. There are no deficiencies that need to be reported to 
the Applicant with respect to the drug substance portion of this application. The data is 
adequate to support the use of Palonosetron Hydrochloride drug substance in the 
manufacture of Palonosetron Hydrochloride Injection drug product.” 
 
Drug Product 
This amendment also includes minor changes to the acceptance criteria in the drug product 
specification. The proposed changes include minor changes to the acceptance limits for pH, 
volume check/extractable volume, and assay. These changes were found acceptable by the 
OPQ team. 
 
Facilities review continues to recommend approval. 

4. Nonclinical Pharmacology/Toxicology 
See previous summary review (7/29/2016 attached to this review) 

5. Clinical Pharmacology  
See previous summary review (7/29/2016 attached to this review) 

6. Clinical Microbiology  
NA  

7. Clinical/Statistical-Efficacy 
There were no clinical data submitted in this 505(b)(2)  

8. Safety 
The medical review summarized the materials reviewed for this updated submission as 
follows: 

“The Applicant performed a PubMed search using “palonosetron” or “aloxi” as the 
keyword. The search was filtered by additional criteria, including “humans,” “clinical 
trial,” “clinical study,” “case reports,” and the time period of 17 May 2016 to 2 June 
2017. In addition, the Applicant queried FDA’s Adverse Event Reports System 
(FAERS) was also reviewed using the dates of 2015 Q4 through 2016 Q4 (5 quarters) 
for palonosetron or Aloxi as a primary or secondary suspect drug (by IV route of 
administration). The summarized results were reviewed including narratives of deaths 
and reported adverse events”. 
 

The medical reviewer concluded that there were no new safety signals, no unexpected AEs and 
that no changes to the current safety labeling are required. 
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Proprietary Name/ 
Established (USAN) Name 

Palonosetron Hydrochloride Injection 
(palonosetron hydrochloride) 

Dosage Forms/Strength 0.25 mg/5 mL (0.05 mg/mL) single-use vials and 
prefilled syringes (strength is expressed as 
palonosetron free base) 

Proposed Indications(s) For the following indications in adults: 
• Moderately emetogenic cancer chemotherapy -- 

prevention of acute and delayed nausea and vomiting 
associated with initial and repeat courses. 

• Highly emetogenic cancer chemotherapy -- prevention 
of acute nausea and vomiting associated with initial and 
repeat courses. 

• Prevention of postoperative nausea and vomiting 
(PONV) for up to 24 hours following surgery. Efficacy 
beyond 24 hours has not been demonstrated. 

NDA ACTION: Tentative Approval 
 

Material Reviewed and Consulted:  OND Action Package, including: CDRH review (Sapana Patel), final 
prescription labeling, 505(b)(2) committee regulatory recommendations regarding tentative approval,  
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BACKGROUND AND REGULATORY HISTORY: 

Palonosetron is a serotonin 5-HT3 receptor antagonist. The Applicant, Fersenius Kabi USA 
LLC, submitted the current 505(b)(2) application to support their product Palonosetron 
Hydrochloride Injection for the following proposed indications in adults: 
 

• Moderately emetogenic cancer chemotherapy (CINV) -- prevention of acute and delayed nausea 
and vomiting associated with initial and repeat courses 

• Highly emetogenic cancer chemotherapy (CINV) -- prevention of acute nausea and vomiting 
associated with initial and repeat courses 

• Prevention of postoperative nausea and vomiting (PONV) for up to 24 hours following surgery. 

The 505(b)(2) regulatory pathway was used because 21 CFR §314.94(a)(9)(iii) only allows qualitative 
changes to a parenteral formulation for preservatives, buffers, or antioxidants; thus,  the formulation 
changes to the proposed product (use of sodium chloride as a  agent, substituting anhydrous citric 
acid for citric acid monohydrate as a  agent, and not using EDTA as a  agent) do not 
qualify for submission via the 505(j) regulatory pathway. 
 
The original NDA was submitted on June 29, 2015.  On April 29, 2016 FDA sent a Complete Response 
Letter to the applicant. 
 
On June 10, 2016 Fresenius Kabi USA, LLC submitted a response to the FDA Complete Response letter 
(April 29, 2016).  The applicant responded to the single deficiency listed in the letter: 

 

Device Quality: 

“Your application referenced the Drug Master File (DMF) . This DMF was found 
inadequate to support your submission and a deficiency letter was sent to the DMF holder on 
April 22, 2016. These deficiencies must be adequately addressed before this application can be 
approved. As part of your response to this letter, include the date the DMF holder amended their 
DMF to address the deficiencies”. 

The letter also enclosed final labeling recommendations, with the instructions:  “Submit draft labeling that 
is identical to the attached labeling”.   

REVIEW ISSUES: 

Device Deficiency: 

The following are the Center for Devices and Radiologic Health (CDRH) reviewer (Sapana Patel /Alan M 
Stevens) resubmission review comments: 
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“We have reviewed the biocompatibility test reports presented in Attachments 1 to 5. We 
determined that the tests were appropriately conducted and the results of the respective tests are 
acceptable.” 

“No additional information is requested and the deficiency is resolved.” 

“Recommend approval of device constituent of NDA 208109.” 

I concur with these findings.  This was the only deficiency found during the previous review.  The 
previous recommendations from the Office of Pharmaceutical Quality (OPQ) for a complete response 
were based on this deficiency.  The remainder of the OPQ information in this application was found 
acceptable by the OPQ reviewers.  Therefore this application can be approved from the OPQ standpoint. 

Labeling: 

The applicant submitted the labeling in the form requested.  There were minor editorial revisions that 
were requested on July 14, 2016.  These were submitted to DGIEP and the labeling is found acceptable.  

505(b)(2) Clearance: 

The following recommendation is from the 505(b)(2) clearance team, “ this application is now cleared for 
~ tentative approval (TA) action ~ at best from a 505(b)(2) perspective. The application is not eligible for 
a full approval as it is still under a 30 month stay of approval until 2018”.  I concur with this regulatory 
recommendation. 

RECOMMENDED ACTION: 

Based upon my previous review of this NDA application (see attached signatory memo [4/29/2016]), the 
resolution of the device deficiency, finalized prescribing labeling, and the fact that there are no changes in 
the safety profile of palonosetron hydrochloride, I recommend Tentative Approval of this application. 
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Material Reviewed/Consulted
OND Action Package, including: Names of discipline reviewers
Medical Officer Review Aisha Peterson Johnson
Statistical Review NA
Pharmacology Toxicology Review B. Emmanuel Akinshola
CMC Review Ben Stevens, Hamid Shafiei, Xueli Zhu, Yuansha Chen, 

Vipul Dholakia,  Peng Duan, Truong Quach, Paul 
Perdue

CDTL Review Danuta Gromek-Woods
DPMH Miriam Dinatale, Amy Taylor
OPDP Karen Dowdy
DMEPA Sherly Abraham
CDRH Patel Sapana

OND=Office of New Drugs
OSE= Office of Surveillance and Epidemiology
DPMH=Division of Pediatric and Maternal Health
DMEPA=Division of Medication Error Prevention and Analysis
CDTL=Cross-Discipline Team Leader
OPDP=Office of Prescription Drug Promotion
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substituting anhydrous citric acid for citric acid monohydrate as a  agent, and not 
using EDTA as a  agent) do not qualify for submission via the 505(j) regulatory 
pathway.

1. Background
The product is supplied as 0.25 mg/5 mL single-use vials and prefilled syringes.  

The proposed treatment regimen is as follows:

Chemotherapy-Induced Nausea and Vomiting (CINV)
 Adult Dosage: a single 0.25 mg intravenous dose administered over 30 seconds.

Dosing should occur approximately 30 minutes before the start of chemotherapy.

Postoperative Nausea and Vomiting (PONV)
 Adult Dosage: a single 0.075 mg intravenous dose administered over 10 seconds 

immediately before the induction of anesthesia.

Aloxi (palonosetron) intravenous product is approved in adults and children and is dosed as 
follows:

 In adults, the infusion of Aloxi is delivered over either 30 seconds (for the 0.25 mg 
dose for the prevention of CINV) or 10 seconds (for the 0.075 mg dose for the 
prevention of PONV). 

 In pediatric patients aged 1 month through 17 years, the infusion of Aloxi, at a 
maximum single dose volume of 1.5 mg, is delivered at 20 μg/kg over 15 minutes.

2. OPQ/Device 
The Center for Devices and Radiological Health (CDRH) was consulted regarding the prefilled 
syringe in this application.  The device constituent of this combination product consists of a 

 syringe that contains a tip cap and a septum.  The review covered the 
following content:  functionality of pre-filled syringe; biocompatibility of the syringe barrel, 
tip cap, and plunger.

The devices reviewer concluded the following: 
 
“CDRH Recommendation: Disapproval of the device constituent of the combination product. 
The following deficiencies are outstanding and were conveyed to the NDA sponsor on 
3/7/2016:

As stated on 2/3/2016 to the device manufacturer, the following test reports were not 
provided: irritation, sensitization and material mediate pyrogenicity testing on the 
sterilized, final finished  syringe.”

This issue should be resolved prior to approval.  An estimate for the time it would take to 
provide this data is 16 weeks.  This is past the action due date.  While this testing is related to 
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the individual who handles this syringe, it does not invalidate the conclusions regarding the 
safety of the drug as delivered by this syringe as outlined in the OPQ review below.

OPQ REVIEW:
Drug Substance: The drug substance, palonosetron hydrochloride, is produced by a well-
established and well-characterized robust manufacturing process with appropriate control 
strategies. The established specification assures the drug substance identity, strength, purity, 
and quality at release and throughout the established year retest period.

Drug Product:  The removal of the EDTA from the product further determination regarding 
the stability of the product.  The Applicant changed the closure system to include a 

 stopper.  Studies for stability with the new stopper and removal of the 
EDTA have shown that the stability of the proposed drug product is not affected.  Leachable 
and extractable studies were also performed, as well as an assessment for the presence of 
heavy metals.  Leachable data indicated that the maximum level of each leachable impurity 
that can be introduced into the drug product during product shelf-life is far below its PDE.  
This was further assessed by the non-clinical reviewer, Dr. Babatunde Akinshola.

The drug product specification includes testing and acceptance criteria for description 
(appearance, clarity, and color), identity, assay, related substances, particulates, pH, volume, 
sterility, endotoxin, and package integrity. Based on the Biopharmaceutics, Microbiology, and 
ONDP reviewers’ assessments, the proposed specification for Palonosetron Hydrochloride 
Injection is deemed adequate to assure identity, strength, purity, and quality of the drug 
product at release and throughout the proposed product shelf-life. 

The Applicant has submitted sufficient accelerated and long-term stability data from the drug 
product packaged in both glass vial and pre-filled syringe configurations that support the 
proposed drug product expiration dating period of 24 months. 

The reviewers concluded: “from the drug product perspective, this application is recommended 
for approval.”

Manufacturing Process:  The description of manufacturing process is considered satisfactory. 
From the manufacturing process perspective, this application is recommended for approval. 

Biopharmaceutics:  The following is excerpted from the OPQ review:
“Compared to the listed drug Aloxi, the proposed drug product removed the mannitol (  
agent) and edetate disodium dehydrate (EDTA)(  agent) used in the listed drug 
formulation, and instead, it used sodium chloride and citric acid as the  agent and 

, respectively.”

“The proposed drug product submitted under a 505(b)(2) NDA does not fully satisfy the 
criteria for a waiver of evidence of in vivo bioavailability under 21 CFR 320.22(b)(1). Under 
this regulation, a drug product's in vivo bioavailability or bioequivalence may be considered 
self-evident and a waiver of in vivo studies may be granted if the drug product meets the 
following criteria:
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 It is a parenteral solution intended solely for administration by injection, and
 Contains the same active and inactive ingredients in the same concentration as a drug 

product that is the subject of an approved full new drug application or abbreviated new 
drug application”.

“Therefore, due to the difference in inactive ingredients between the proposed drug product 
and the listed drug product, the proposed drug product does not meet the above requirements 
for a waiver of in vivo bioavailability based on self-evidence as specified in 21 CFR 
320.22(b)(1).”

“Although the criteria for a biowaiver under 21 CFR 320.22(b)(1) is not fully met, based on 21 
CFR 320.24(b)(6), the FDA can rely on any other approach deemed adequate by FDA to 
establish the bridge (bioavailability/bioequivalence) between the listed and proposed drug 
products. The Applicant provided justifications in the submission to evaluate the impact of the 
difference in formulation compared to the listed drug on PK.”

1. The impact of formulation changes on PK of palonosetron
Absence of Mannitol
“Overall, it is less likely that the existence of mannitol in the listed drug formulation (Aloxi) 
will affect the renal clearance of palonosetron. Similarly, removing mannitol in the current 
proposed drug product is unlikely to affect the pharmacokinetic of palonosetron. Furthermore, 
sodium chloride is present in the human body; therefore, replacement of mannitol with a small 
amount of sodium chloride present in the proposed drug product into the human body will not 
affect the pharmacologic characteristics of palonosetron.”

Effects of EDTA on Palonosetron pharmacokinetics and metabolism
“Compared to palonosetron, the half-life of EDTA is very short (20-60 min for EDTA vs 40 
hrs for palonosetron), 5-6 hrs after dosing, EDTA will be eliminated totally in the systemic 
circulation, thus, it is unlikely to have meaningful effects on the PK of palonosetron.”

“There is no reported evidence showing that EDTA could directly affect the activity of CYP 
enzymes. Therefore, it is less likely that EDTA can affect the metabolism of palonosetron.”

“Therefore, the existence of EDTA in the listed drug formulation is for  and will not 
affect the palonosetron PK. Consequently, removal of EDTA in the current proposed drug 
product will not affect the palonosetron PK, as far as the Applicant ensure the stability of the 
proposed drug product, which is achieved by the  stopper.”

2. Establish bridging between the proposed drug product and the listed drug

“The proposed drug product does not fully satisfy the criteria for a waiver of evidence of in 
vivo bioavailability under 21 CFR 320.22(b)(1), due to the difference in inactive ingredients 
compared to the listed drug. Although the proposed drug product does not fully satisfy the 
criteria for a waiver of evidence of in vivo bioavailability under 21 CFR 320.22(b)(1), the 
FDA can rely on any other approach deemed adequate by FDA to establish the bridge 
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(bioavailability/bioequivalence) between the listed and proposed drug products, based on 21 
CFR 320.24(b)(6).”

“The above justifications from the Applicant on the impact of formulation difference 
compared to the listed drug on PK are acceptable. The removal of mannitol from the 
formulation, and replaced with a small amount of sodium chloride present in the proposed 
drug product into the human body will not affect the pharmacologic characteristics of 
palonosetron. Similarly, replacement of EDTA in the listed drug with a small amount of citric 
acid present in the proposed drug product into the human body will not affect the 
pharmacologic characteristics of palonosetron.”

“Another minor difference between the proposed drug product and the listed drug is that citric 
acid anhydrous is used in the proposed drug product, while citric acid monohydrate is used in 
the listed drug. The only difference between the two compounds is the hydrate group, and the 
limit of citric acid anhydrous is within FDA’s IID limits.”

“The pH and osmolality of the proposed drug product are similar compared to those of the 
listed drug. The specification on pH for the proposed drug product is pH 4.5 to 5.5, which is 
the same the as the pH specification of the listed drug stated in the label, as well as the pH 
specification stated in the label of the tentatively approved NDA 203050.”

“Based on the overall supportive information, it is expected that the bioavailability of the 
proposed and listed drug products will be similar.”

“In conclusion, consistent with 21 CFR 320.24(b)(6), the FDA deemed that the provided 
information are adequate in establishing the bridge between the proposed product and the 
listed product in terms of safety and efficacy.”

Microbiology: The microbiology reviewer concluded that the information provided was 
adequate and recommended that this application for approval.

Facilities: As per final assessment from the Office of Process and Facilities for the facilities 
involved in this application, dated 26-Apr-2016, “All the facilities are acceptable”.

Environmental Assessment:  The Applicant’s request for the categorical exclusion from the 
preparation of the environmental assessment according to 21 CFR § 25.31(a) is valid and 
therefore, granted.

The addendum review from OPQ states the following: “This NDA is now recommended for 
approval from the OPQ perspective with the product expiration dating period of 24 months”.

I concur with the conclusions reached by the chemistry reviewers (CMC/OPQ)regarding the 
acceptability of the manufacturing of the drug product and drug substance.  Manufacturing 
site inspections were acceptable.  Stability testing supports an expiry of 24 months.  
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There is one outstanding issue outlined above from the CDRH review of this application. 
CDRH recommend a complete response until this deficiency is resolved in the Drug Master 
File (DMF).

Therefore, overall, based on the deficiency outlined above I have determined that this 
application receive a Complete Response letter.

3. Nonclinical Pharmacology/Toxicology
No new toxicology studies were submitted under NDA 208109.  The reviewers found “no 
approvability issues”.  

In this 505(b)(2) NDA submission, nonclinical sections of the labeling are adopted from the 
innovator’s labeling of Aloxi (NDA 021372). However, the reviewer worked with the Division 
of Pediatrics and Maternal Health (DPMH) reviewers regarding the conversion of Section 8 in 
order to comply with the Pregnancy and Lactation Labeling Rule (PLLR).  

The reviewers also commented on the Applicant’s submission of the safety evaluation of the 
leachable and extractable migrants into the palonosetron injection from the prefilled syringe 
and the glass vial.  Based on their review of the data there were no safety concerns.

I concur with the conclusions reached by the pharmacology/toxicology reviewer that there are 
no outstanding pharm/tox issues that preclude approval.

4.    Clinical Pharmacology/Biopharmaceutics 

There were no new clinical pharmacology studies submitted in the application.

Refer to the biowaiver considerations in the CMC/Biopharmaceutics section above.

5. Clinical Microbiology 

Not Applicable

6. Clinical/Statistical-Efficacy
No new clinical trials were submitted in this application.

The proposed product is relying upon the Agency’s findings of the efficacy of Aloxi.  Given 
the concentration of this product and dosing recommendations are the same as those for Aloxi, 
it is expected that these two products would produce the same efficacy outcomes when used as 
labeled.
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7. Safety
No clinical trials were submitted with this application.  The proposed product is relying upon 
the Agency’s findings of the safety of Aloxi.

No new safety data were submitted using the proposed drug product. The Applicant submitted 
a postmarket safety update of ALOXI. No new safety signals were identified upon review of 
the post market data by the medical reviewer.

The current Aloxi label includes the following safety issues:
 Hypersensitivity reactions, including anaphylaxis, have been reported with or without 

known hypersensitivity to other selective 5-HT3 receptor antagonists (Section 5.1 
professional label)

 Serotonin syndrome has been reported with 5-HT3 receptor antagonists alone but 
particularly with concomitant use of serotonergic drugs (Section 5.2 professional label)

 Cardiac arrhythmias

The medical reviewer noted the following:

“The use of the 5-HT3 receptor antagonist class has been associated with cardiac arrhythmias. 
These events have been seen primarily in patients receiving the intravenous forms of these 
drugs. The ALOXI sponsor conducted and submitted a thorough QT trial in 2007. No 
significant effect of palonosetron administration on any ECG interval including QTc duration 
at doses up to 2.25 mg was seen in this trial. The ALOXI label was updated to include this 
information.”

The Applicant conducted a PubMed search on 02 October 2014 using the Boolean string 
“palonosetron OR aloxi” with the limited dates of 04-01-2014 to 12-31-2014. The Applicant 
based the date limits on the most recent labeling update for the reference drug at the time of 
the submission, which was made in September of 2014). This search identified 19 studies. The 
Applicant’s review of labeled studies and postmarketing clinical literature included 4,856 
adults and 215 pediatric patients exposed to IV palonosetron. Adverse events were reported in 
7 of the CINV and 5 of the PONV postmarketing studies. The most frequently reported 
adverse events were constipation (10/12 studies), diarrhea (8/12 studies), headache (10/12 
studies), and dizziness (6/12 studies). Injection site reactions including pain and bruising were 
also frequently reported (4/12 studies). The reported adverse events did not differ between 
CINV prevention studies and PONV prevention studies.

“The most common AEs reported during marketing clinical trials for adult prevention of
CINV were headache, constipation, and diarrhea. And the most common adverse events 
reported during marketing PONV trials were ECG QT prolongation, bradycardia, headache, 
and constipation.”

“From Q1 2012 through Q1 2014 nine deaths were reported to the FDA Adverse Event 
Reporting System (FAERS). Of these, two deaths listed palonosetron as the primary suspect 
drug. Drug hypersensitivity or allergic reactions were reported in 10 cases, and 4 reports 
identified infusion/injection-related reactions. There were 23 AE cases that included 
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The overall recommendation is that the original NDA 208109, submitted on 29-Jun-2015, 
cannot be approved at this time.  This conclusion was based on recommendations from the 
CDRH reviewer, Dr. Sabana Patel, involved in the review of the device constituent of the 
combination product. Dr. Patel recommended disapproval of the device constituent (syringe) 
until the biocompatibility and safety of the medical device are adequately addressed.

This application referenced the Drug Master File (DMF) . This DMF was found 
inadequate to support this submission and a deficiency letter was sent to the DMF holder on 
February 3, 2016.  These deficiencies must be adequately addressed before this application can 
be approved.  The Applicant is directed to include the date the DMF holder amended their 
DMF to address the deficiencies in the resubmission.

While these deficiencies are not related to quality of the product being delivered to the patient, 
they are none the less required for approval by CDRH, to ensure that the health care providers 
are not injured.

 Risk Benefit Assessment
This is a 505(b)(2) application for intravenous palonosetron hydrochloride to be used at the 
same strength as the referenced product for the same indications in adults.  Except for the 
absence of EDTA, the substitution of mannitol for sodium chloride and change in , the 
composition and strength of the current product is identical to the innovator.  These changes 
are not expected to provide any effect on the safety or efficacy of this product.  This product is 
produced in glass vials similar to that of the currently approved product.  Additionally, this 
product is also provided as a pre-filled syringe, which is a new presentation.  The overall 
benefit risk is not different than the currently marketed product.  

A potential exists for drug administration error based on the dose in the single-use, pre-filled 
syringe.  This was addressed clearly in the professional labeling regarding which indication the 
syringe should be used (see discussion in labeling section of this review).  The review team 
felt that this was an adequate remedy to this potential issue.  I agree that this risk is low, and 
that there is an adequate safety margin even if an error were made.
.

 Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies 
(REMS)

No new safety issues for this product. The current referenced product does not have a
REMS.  Not required.

 Recommendation for other Postmarketing Requirements and Commitments
No outstanding safety issues for this product.  Not required. 
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