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Brief 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.  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.

The purpose of the current memo is to review the safety update information submitted 
by the Applicant.

Information Reviewed
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.

MO Reviewer Conclusion
No new safety signals were identified.  There were no unexpected AEs and no changes 
to current safety labeling are required based on the results of the safety update.
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does not contain the  agent (the listed drug contains  mg/ml of EDTA), and contains 
citric acid as a . Although the criteria for a biowaiver under 21 CFR 320.22(b)(1) is not fully 
met, biopharmaceutics reviewers have concluded that, 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. Consistent with 
21 CFR 320.24(b)(6), Biopharmaceutics Division deemed that the provided information is 
adequate in establishing the bridge between the proposed product and the listed product in terms 
of safety and efficacy. 

There is no IND associated with the application and no clinical data have been submitted; for approval 
of this product, the sponsor is relying on previous findings of efficacy and safety for Aloxi®.  

The overall recommendation was 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.

2. Background
Palonosetron is a serotonin 5-HT3 receptor antagonist that functions as an antiemetic and 
antinauseant agent. It was approved in 2003 as the hydrochloride salt in Aloxi® (palonosetron 
hydrochloride) Injection and has been marketed by Helsinn Healthcare since that time. Its 
indications are for the prevention of acute and delayed nausea and vomiting associated with initial 
and repeat courses of moderately emetogenic cancer chemotherapy, prevention of acute nausea 
and vomiting associated with initial and repeat courses of highly emetogenic cancer chemotherapy 
as well as for the prevention of postoperative nausea and vomiting for up to 24 hours following 
surgery. 

As discussed above, 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. 

3. CMC  
Drug Substance

Palonosetron hydrochloride is a white to off-white non-hygroscopic crystalline powder with a melting 
point > 290°C and a predicted pKa of 9.77 as free base. Full description of the  
manufacturing process and scale, manufacturing process controls, and release and stability testing of 
palonosetron hydrochloride intended for use as the API in this new drug application is provided in drug 
substance manufacturer, . This DMF was recently reviewed by Dr. 
Qian Shi on 16-Mar-2015 and found to be adequate. All additional submissions to this DMF were 
assessed by the drug substance reviewer, Dr. Benjamin Stevens on 06-Nov-/2015. Dr. Stevens has 
concluded that DMF  remains adequate to support this NDA. 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 product development studies were concentrated on the selection and the compatibility of the 
primary container closures for drug product. Compatibility of the proposed container closures were 
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In her review dated 25-Apr-2016, the Clinical Reviewer, Aisha P. Johnson, MD, MPH, MBA, recommends the 
approval of Palonosetron Injection (NDA 208 109) for the proposed indications. 

8. Safety

There are no new safety concerns, as no new safety information was submitted in this NDA.  

9. Advisory Committee Meeting 

Not Applicable

10. Pediatrics

The applicant requests a waiver of pediatric assessment requirements for all pediatric age groups, 
in accordance with section 505B (a)(4)(A)(iii) of the Act. The rationale is that palonosetron fails to 
represent a meaningful therapeutic advance over existing therapies already approved for use in 
pediatric age groups for chemotherapy-induced nausea and vomiting (CINV) and postoperative 
nausea and vomiting (PONV), and thus is unlikely to be used in a substantial number of pediatric 
patients.

This NDA does not propose a product that contains a new active ingredient, new indications, new 
dosage forms, new dosing regimens, or new routes of administration compared to the listed drug, 
ALOXI.  Therefore, under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), the applicant 
is not required to evaluate the use of Palonosetron Hydrochloride injection in the pediatric 
population.  

However, the listed drug, NDA 21372 Aloxi (palonosetron) I.V., has a pediatric indication that is 
protected by pediatric exclusivity. Therefore, DPMH has recommended the appropriate language for 
subsection 8.4 of the product label that is within the constraints of 505(b)(2) regulations.

11. Other Relevant Regulatory Issues 

None.

12. Labeling 

The Label and Labeling Review dated 16-Mar-2016, prepared by Division of Medication Error 
Prevention and Analysis (DMEPA) provides a list of recommendations be implemented prior to 
approval of this NDA for all Container Labels and Carton Labeling, Prefilled Syringe Label and Vial 
Label. The applicant agreed to implement these recommendations, with minor editorial revisions.

The Patient Labeling review dated 18-Apr-2016 concludes that the PPI is acceptable with 
recommended changes.

As per the DPMH review dated 14-Mar-2016, palonosetron hydrochloride labeling is consistent with 
previous DPMH labeling recommendations for other palonosetron products. No labeling changes have 
been made.
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13. Recommendations/Risk Benefit Assessment 

The overall recommendation is that this NDA should not be be approved at this time due to the 
deficiencies related to DMF for the device component of the combination product.  This conclusion 
is based on recommendations from the CDRH reviewer, Dr. Sapana Patel.  
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(Proposed) Trade Name Palonosetron hydrochloride injection

Therapeutic Class 5-HT3 antagonist

Applicant Fresenius Kabi USA LLC

Formulation(s) Solution for Intravenous Injection,  
mg/mL

Dosing Regimen CINV: 0.250 mg IV administered over 30 
seconds approximately 30 minutes before the 
start of chemotherapy.

PONV:  a single 0.075 mg intravenous dose 
administered over 10 seconds immediately 
before the induction of anesthesia.

Indication(s)  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 

Intended Population(s) Adults
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Review Addendum:

To complete the investigation of deaths reported in FAERS during the postmarketing 
time reporting period of 2012Q1 to 2014Q1.  Of these deaths, two cases reported 
palonosetron as the primary suspect drug.  The Applicant did not provide any additional 
information.  Given that the FAERS database was the source for the reported deaths, 
the Office of Surveillance and Epidemiology was consulted and it was confirmed that no 
additional details were available in FAERS regarding these deaths.

MO Comment:

The lack of additional data regarding the two postamrketing deaths associated with the 
use of palonosetron does not change my initial assessment that the data in the 
postmarket safety summary is difficult to interpret given that the types of studies differed 
and there was no information provided regarding placebo AEs.  The conclusion remains 
unchanged that no new safety signals, other than the AEs in the currently labeling were 
discovered during the review of NDA 208,109.
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

The Applicant, Fresnius Kabi USA LLC, submitted the current 505(b)(2) application to 
support their product Palonosetron Hydrochloride Injection for the following proposed 
indications:

 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.

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.

The Sponsor’s formulation is intended to be administered as an IV solution of the same 
dose, concentration, and dosing regimen as that of the reference drug.  The chemistry 
reviewer has determined that the quality and stability of the proposed drug Palonosetron 
HCl Injection and Aloxi are equivalent.  Therefore, this reviewer recommends the 
approval of Palonosetron Injection (NDA 208,109) for the proposed indications.

After reviewing the Applicant’s current Complete Response submission, this reviewer 
recommends the approval of Palonosetron Injection (NDA 207,963) for the proposed 
indication if no other discipline has deficiencies that preclude approval and the following 
issues and the recommendations of the Division of Medication Error Prevention and 
Analysis regarding changes to the carton and container labeling are implemented by the 
Applicant (Section 7.3.5).

1.2 Risk Benefit Assessment

Palonosetron hydrochloride for injection has been available in the US market since 
2003 as ALOXI.  During this time, no significant safety changes have been made to the 
product label.  The drug contains no boxed warnings and patients receive just one dose 
per chemotherapy cycle to prevent nausea and vomiting.  The Applicant submitted a 
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conclusion, the known benefit of the proposed Palonosetron HCl Injection product 
outweighs the known risks.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies

No postmarket risk evaluation and/or mitigation are recommended.

1.4 Recommendations for Postmarket Requirements and Commitments

No postmarket requirements and/or commitments are recommended.  Palonosetron 
HCl Injection does not contain a new active ingredient, new indication(s), new dosage 
form(s), new dosing regimen(s), or new route(s) of administration compared to ALOXI, 
the reference drug.  Therefore, as per the Pediatric Research Equity Act (PREA) (21 
U.S.C. 355c), the Applicant is not required to evaluate the use of Palonosetron 
Hydrochloride Injection in the pediatric population for the same indications as adults.

2 Introduction and Regulatory Background
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.  

With their NDA, the Applicant submitted a Paragraph III certification [per 21 CFR 
314.50(i)(1)(i)(A)(3)] for US Patent No. 5,202,333.  The Applicant asserts that in its 
opinion and to the best of its knowledge, this patent expired on April 13, 2015.  

The Applicant also submitted Paragraph IV certifications [per 21 CFR 
314.50(i)(1)(i)(A)(4)] for the other patents listed in the Orange Book noting that, in its 
opinion and to the best of its knowledge, the other listed patents are invalid, 
unenforceable, or will not be infringed by the manufacture, use, or sale of Fresnius 
Kabi’s Palonosetron Hydrochloride Injection for which the NDA was submitted.  

ALOXI, the reference drug, has pediatric exclusivity which expires in 2017.
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2.1 Product Information

Proposed Trade Name:  Palonosetron Hydrochloride Injection

Proposed Indication:  
 Prevention of acute and delayed nausea and vomiting associated with initial and 

repeat courses of moderately emetogenic cancer chemotherapy
 Prevention of acute nausea and vomiting associated with initial and repeat courses 

of highly emetogenic cancer chemotherapy
 Prevention of postoperative nausea and vomiting (PONV) for up to 24 hours 

following surgery.

Proposed Dosage Forms and Strengths:  0.25 mg/5 mL single-use vials and prefilled 
syringes

Proposed Age Group:  Adults

Pharmacologic Class:  Serotonin 5-HT3 receptor antagonist

Formulation:  Solution for intravenous infusion

Proposed treatment regimen:  
Chemotherapy-Induced Nausea and Vomiting 
 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 
 Adult Dosage: a single 0.075 mg intravenous dose administered over 10 seconds

immediately before the induction of anesthesia.

Palonosetron Hydrochloride Injection is a 5-HT3 receptor antagonist.  It is an 
antiemetic/antinauseant drug.  NDA 208,109 for Palonosetron Hydrochloride Injection, 
0.25 mg (0.05mg/mL) refers to ALOXI® (Palonosetron Hydrochloride) Injection, 
0.075mg/1.5mL and 0.25mg/5mL (NDA 21372) published in Approved Drug Products 
with Therapeutic Equivalence Evaluations (commonly known as the Orange Book).  The 
approved ALOXI dose for adults is 0.25 mg IV for prevention of CINV and 0.075 mg IV 
for PONV.  For pediatric patients, the approved dose is 20 mcg/kg (max 1.5 mg) for the 
prevention of CINV.  ALOXI is not approved for the prevention of PONV in pediatric 
patients.  The proposed palonosetron formulation is intended to be therapeutically 
equivalent to ALOXI. Pursuant to 21 CFR §320.22(b)(1), the Sponsor requested a 
biowaiver for the bioavailability/ bioequivalence (BA/BE) requirement. The biowaiver 
was granted.  See the complete biopharm review in DARRTS for additional details.

MO Comment:
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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.

In December 2010, the FDA contraindicated the use of dolasetron I.V. in adults and 
children for the prevention of CINV due to serious cardiac arrhythmias, i.e. prolonged 
QTc interval.  On June 29, 2012, the FDA issued a drug safety communication for 
Ondansetron (Zofran) I.V. related to QT prolongation observed at the 32 mg single I.V. 
administered dose.

2.5 Summary of Presubmission Regulatory Activity Related to Submission

There were no pre-IND, IND or pre-NDA meetings held between the Division and the 
Applicant.

2.6 Other Relevant Background Information

There is no other relevant background information, except as discussed in other 
sections of this review.

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

The overall quality of this submission was good.  The application was electronic, non-
ECTD format with an adequate layout which made substantive review straightforward.  

3.2 Compliance with Good Clinical Practices

N/A
No clinical trials were conducted for this 505(b)(2) application.

3.3 Financial Disclosures

N/A
No clinical trials were conducted for this 505(b)(2) application.
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4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

Per the review of the CMC reviewer, the applicant of this NDA provided sufficient 
information to assure the identity, strength, purity, and quality of the drug product.  See 
the full Office of Pharmaceutical Quality (OPQ) review for details.

A biowaiver was granted for the in vivo bioequivalence study based on the similarities 
between the reference drug and the proposed product.  See full review by Peng 
(Vincent) Duan, PhD.

4.2 Clinical Microbiology

No major review issues were identified. For details, see the Product Quality 
Microbiology review in DARRTS.

4.3 Preclinical Pharmacology/Toxicology

No new nonclinical/toxicology studies were submitted during the first or current review 
cycles.  The nonclinical reviewer reviewed the changes in excipients in the proposed 
Palonosetron HCl Injection and concluded that there are no safety concerns with the 
formulation from the nonclinical perspective. The nonclinical reviewer also conducted a 
safety evaluation of the leachable and extractable migrants into the Palonosetron HCl 
Injection from the prefilled syringe and the glass vial.  Dr. Babatunde concluded that the 
maximum daily exposure of each characterized migrant for the vial and stopper and pre-
filled syringe at the intended daily injection volume of 5 ml of palonosetron hydrochloride 
appears to be of no toxicological concern. For further details see the complete 
nonclinical review by Babatunde Akinshola, PhD in DARRTS.

4.4 Clinical Pharmacology

The application was found acceptable by the Office of Clinical Pharmacology.  See the 
review in DARRTS.

4.4.1 Mechanism of Action

As per the Aloxi package insert
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4.4.2 Pharmacodynamics

As per the Aloxi package insert

4.4.3 Pharmacokinetics

As per the Aloxi package insert

5 Sources of Clinical Data
No clinical trials were submitted to support the efficacy of the proposed product. 

Table 3. Clinical Information Supporting this New Drug Application

Source of Information Information Provided 
Approved labeling for Aloxi 
(Helsinn Healthcare SA, 2014) 

Clinical pharmacokinetic, safety, and efficacy data for 
Aloxi (to be relied upon for approval)

Published scientific literature Clinical safety and efficacy data for intravenous 
palonosetron (supportive)

5.1 Tables of Studies/Clinical Trials

No clinical studies were submitted by the Applicant in support of this 505(b)(2) NDA.

5.2 Review Strategy

N/A

5.3 Discussion of Individual Studies/Clinical Trials

N/A

6 Review of Efficacy
Efficacy Summary
The proposed product is relying upon the Agency’s findings of safety and efficacy of 
ALOXI.
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6.1 Indication

For the proposed indications, see Section 2.1 above.

6.1.1 Methods

N/A

6.1.2 Demographics

N/A

6.1.3 Subject Disposition

N/A

6.1.4 Analysis of Primary Endpoint(s)

N/A

6.1.5 Analysis of Secondary Endpoints(s)

N/A

6.1.6 Other Endpoints

N/A

6.1.7 Subpopulations

N/A

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations

N/A

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects

N/A
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6.1.10 Additional Efficacy Issues/Analyses

N/A

7 Review of Safety
Safety Summary
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.

7.1 Methods

N/A

7.1.1 Studies/Clinical Trials Used to Evaluate Safety

N/A

7.1.2 Categorization of Adverse Events

N/A

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence

N/A

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations

N/A

7.2.2 Explorations for Dose Response

N/A
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7.2.3 Special Animal and/or In Vitro Testing

N/A

7.2.4 Routine Clinical Testing

N/A

7.2.5 Metabolic, Clearance, and Interaction Workup

N/A

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

N/A

7.3 Major Safety Results

7.3.1 Deaths

N/A

7.3.2 Nonfatal Serious Adverse Events

N/A

7.3.3 Dropouts and/or Discontinuations

N/A

7.3.4 Significant Adverse Events

N/A

7.3.5 Submission Specific Primary Safety Concerns

N/A

7.4 Supportive Safety Results
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7.4.1 Common Adverse Events

N/A

7.4.2 Laboratory Findings

N/A

7.4.3 Vital Signs

N/A

7.4.4 Electrocardiograms (ECGs)

N/A

7.4.5 Special Safety Studies/Clinical Trials

N/A

7.4.6 Immunogenicity

N/A

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events

N/A

7.5.2 Time Dependency for Adverse Events

N/A

7.5.3 Drug-Demographic Interactions

N/A

7.5.4 Drug-Disease Interactions

N/A
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7.5.5 Drug-Drug Interactions

As per current Aloxi labeling

7.6 Additional Safety Evaluations

7.6.1 Human Carcinogenicity

N/A

7.6.2 Human Reproduction and Pregnancy Data

As per current Aloxi labeling

7.6.3 Pediatrics and Assessment of Effects on Growth

The Applicant is not proposing a new active ingredient, a new dosage form, a new 
dosing regimen, or a new route of administration. Therefore, as per Section 505(a)(1) of 
the Food, Drug and Cosmetic Act, the Sponsor acknowledges that the Pediatric 
Research Equity Act does not apply to this application and requests a full waiver of 
pediatric studies.

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound

As per current Aloxi labeling

7.7 Additional Submissions / Safety Issues

N/A

8 Postmarket Experience

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 
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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 cardiovascular symptoms (including changes in blood pressure, heart rate, and 
blood cell counts), including 5 reports of prolonged QT intervals.

Table 4.  FAERS Database Reports with Outcome of Death where Palonosetron was 
Reported as the Primary Suspect Drug, 2012Q1 to 2014Q1

Case 
ID #

Drug 
Namea

Roleb Outcomec Adverse Event Preferred 
Termsd

Agee Sex Country Routef

90825
10

Aloxi PS DE Adverse event US IV

94037
77

Aloxi PS DE Death M US

a In the AERS database, drug names are listed as either “valid trade names” based on the AERS drug dictionary or as 
verbatim names as entered in adverse event reports. Drug names are presented in this table as they are listed in the 
AERS database. The adverse event reports presented in this table were found by filtering the “drugname” field in the 
AERS database for “BRAND NAME” and “GENERIC NAME.”

b According to the CAVEATS section in the AERS Database README file, “For any given report, there is no certainty 
that a suspected drug caused the reaction. This is because physicians are encouraged to report suspected reactions; 
however, the event may have been related to the underlying disease being treated, or caused by some other drug being 
taken concurrently, or simply occurred by chance at that time.” PS = Primary suspect drug; SS = Secondary suspect 
drug, I = Interacting; C = Concomitant

c CA = congenital anomaly; DE = Death; DS = Disability; HO = Hospitalization - Initial or Prolonged; LT = Life 
threatening; OT = Other; RI = required intervention to prevent permanent impairment/damage

d Given as “Preferred Term” level medical terminology describing the event, using the Medical Dictionary for 
Regulatory Activities (MedDRA). The order of the terms for a given event does not imply priority. In other words, the 
first term listed is not necessarily considered more significant than the last 1 listed.

e Units for age are listed as given in the AERS database. Ages for which a number without a unit are listed cannot be 
determined; they could be in years, days, months, etc. dec = decade; dy = day; hr = hour; mon = month; wk = week; yr 
= year

f Route is listed if specified in the AERS database. IV = intravenous
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source:  Applicant’s clinical Safety submission

MO Comment:
An information request (IR) was sent to the Applicant requesting further details of the 
deaths reported in FAERS.  The Applicant responded that they had no further details.  
Given that the FAERS database was the source for the reported deaths, the Office of 
Surveillance and Epidemiology will be consulted to see if any additional details are 
available.  Additional information, if available, from OSE, regarding the deaths reported 
in FAERS will be reviewed. 

The data in the postmarket safety summary is difficult to interpret given that the types of 
studies differed and there was no information provided regarding placebo AEs.  There 
are no serious AEs reported that require further evaluation or specific monitoring. And 
these data do not suggest that anything other than continued routine postmarket 
surveillance is necessary, at this point.  No new safety signals, other than the AEs in the 
currently labeling were discovered.  

9 Appendices

9.1 Literature Review/References

N/A

9.2 Labeling Recommendations

Labeling negotiations are ongoing. Please see the final approved label. 

The Division of Medication Error Prevention and Analysis (DMEPA) recommend the following 
changes to the container labels and carton labeling be implemented prior to approval of this 
NDA:

A. All Container Labels and Carton Labeling:
1. The proprietary name and established name should be the most prominent information 

on the label. As displayed, the font color selection ( contrasted against the  
background does not afford adequate contrast and makes this information difficult to 
read.  We recommend changing the font color to increase readability.

2. Clarify the significance of the number located next to the NDC number . If it is 
an internal product code, we recommend removing and/or relocating this number to 
mitigate the potential for confusion due to its close proximity to the NDC number.
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3. We recommend including the statement, “Discard unused portion” on the Principal 
Display Panel of the carton labeling and the container label (if space allows), to ensure 
that health care providers do not overlook this important information regarding how 
the product is safely handled.

B. Prefilled Syringe Label and Vial Label
If space permits, consider adding the usual dosage statement on the side panel of the 
container label. For example, “Usual dose: See prescribing information”.

C. Prefilled Syringe Label
We recommend revising the syringe label to remove the trailing zero’s in the labeled 
increments (e.g., 1 mL, 2 mL, 3 mL etc.) to avoid potential dosing errors due to a 10-fold 
misinterpretation.

D. Vial Label
The drug barcode is often used as an additional verification before drug administration 
in the inpatient setting; therefore it is an important safety feature that should be part of 
the label whenever possible. Therefore, we request you add the product barcode to 
each individual vial label as required per 21CFR 201.25(c)(2). Clarify if the QR code on 
the vial label indicates the space where the barcode will be placed.

MO Comment:
The recommendations provided by DMEPA appear appropriate and the Applicant should make 
these changes prior to approval.

9.3 Advisory Committee Meeting

No Advisory Committee Meeting was held regarding this application.
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