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Information Request #2:  The Applicant was requested to clarify the criteria they used to define 
“significant safety information” in the statement “During the review of the available literature, 
we did not identify any new / significant safety information that would have an impact on the 
labeling or safety profile of Palonosetron.” (see Applicant’s Response to Information Request #1 
above)

Applicant’s Response to Information Request #2:  The Applicant’s response stated the criteria 
used to define “significant safety information” in the literature search, and a description of each 
of the adverse effects identified.  See below.
 Criteria Used to Define “Significant Safety Information”:  The following criteria were used 

to define “significant safety information” in the literature search:
 Not already listed in the most current Prescribing Information for approved Palonosetron 

injection and
 Were of a serious nature (Grade 3 to 5) as described in the CTCAE (Common 

Terminology Criteria for Adverse Events)
 Resulted in death
 Were life-threatening
 Required in patient hospitalization or prolongation of existing hospitalization
 Resulted in persistent or significant disability or incapacity
 Was a congenital anomaly or birth defect
 Was an important medical event(s) that may not have been immediately life-threatening 

or resulted in death or hospitalization but that may have jeopardized the patient or 
required intervention to prevent one of the above outcomes.

 Adverse Effects Identified in the Literature Search:  The literature search returned references 
to three serious adverse effects, namely seizures, QTc prolongation, and anaphylaxis.  The 
Applicant noted that all three were already found to be listed as adverse effects in the 
Applicant’s proposed labeling submitted for Palonosetron injection, and were part of the 
reference drug Aloxi labeling.  The Applicant noted that the remaining non-significant 
adverse effects found in the literature search were of a mild or moderate nature and were also 
part of the reference drug Aloxi labeling.  

Discussion/Conclusion:  

The approved Aloxi labeling was used as a guide to assess and revise the label for the new 
product proposed in the 505(b)(2) NDA.  This reviewer concludes that no new safety findings 
should be incorporated in labeling.  It should be noted that any palonosetron safety issues that 
have been addressed by the review division in the interim period between the tentative approval 
date and the resubmission and placed in the Aloxi label were also incorporated in the product 
label for Palonosetron Hydrochloride.  Most notably, on September 18, 2014, there was a safety 
labeling change to the Aloxi label pertaining to the risk of serotonin syndrome (i.e., a Warning 
and Precaution stating that serotonin syndrome has been reported with 5-HT3 receptor 
antagonists alone but particularly with concomitant use of serotonergic drugs). 
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9. Advisory Committee Meeting   
There was no Advisory Committee Meeting for this application.  The product is not an NME.   

10. Pediatrics 
The product proposed in this 505(b)(2) NDA does not contain a new active ingredient and is 
not a new dosage form.  No new indication is proposed and no new dosing regimen is 
proposed.  There is no new route of administration associated with the new product.  For these 
reasons, the Pediatric Research Equity Act (PREA) does not apply to this application.  No 
pediatric studies will be required as a condition of approval  

11. Other Relevant Regulatory Issues 
Because there were no clinical studies/trials conducted in support of this NDA, there was no 
request sent to Division of Scientific Investigations (DSI) for inspections.   
 
This is a 505(b)(2) application.  The CDTL has summarized in her review the 4 unexpired 
patents listed in the Orange Book for the reference NDA 21372 product, Aloxi (palonosetron 
hydrochloride) Injection.  The applicant for this NDA submitted a Paragraph III certification 
for one of the patents, which does not expire until April 13, 2015 (the earliest of the 4 patents 
to expire), certifying that it won’t market the product until after expiration of that patent.  The 
applicant also submitted Paragraph IV certifications for the remaining 3 patients, which all 
expire in 2024.  In these certifications, Dr. Reddy’s Laboratories states that the patents are 
invalid and unenforceable.  The patent holder for one of the latter patents has filed a suit 
against Dr. Reddy’s Laboratories for patent infringement (in May of this year).   
 
 CDER 505(b)(2) committee met to discuss this application on September 24, 2012 and 
recommended a tentative approval action due to the existing patent protection for the listed 
reference application and the patent infringement suit.  The committee will need to clear the 
application again when the request to obtain final approval is submitted.  

12. Labeling 
The labeling recommendations of all reviewers, including the Office of Medication Error 
Prevention and Risk Management reviewers, were incorporated in the proposed label.  
Questions were raised about what appeared to be class labeling in the 5HT3 product labels 
regarding cross reactivity for hypersensitivity reactions among drugs in the class.  The strength 
of evidence to support this was questioned and OSE was consulted.  This review is ongoing, 
and it was agreed that the product could be approved with the language currently found in the 
reference product label.  If at the review’s completion, the reviewers determine that the 
language in the 5HT3 product labels should be modified, labeling changes will be undertaken 
in the 5HT3 class.  The label for the current NDA will be reviewed again at the time that the 
tentative approval period ends.  The applicant must submit an amendment 2 or 6 months prior 
to expiration of the existing patents (the timing depends on whether there is substantive 
information for FDA to review).   In that submission, the applicant must request final 
approval, must send in a safety update and must identify any changes in the conditions which 
the tentative approval was granted (including updated labeling).  See the tentative approval 
letter for details.   
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No proprietary name has been proposed by the applicant.    
 

13. Decision/Action/Risk Benefit Assessment 
 

• Regulatory Action – Tentative approval 
 

• Risk Benefit Assessment –  I concur with the reviewers that there are no new 
risk/benefit concerns raised by the proposed product in this 505(b)(2) application.   
 

• Recommendation for Postmarketing Risk Evaluation and Mitigation Strategies – Not 
applicable. 

 
• Recommendation for other Postmarketing Requirements and Commitments 

None.    
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11. Other Relevant Regulatory Issues  
 
The reference listed application, NDA 21372 ALOXI® (palonosetron hydrochloride) Injection, has 
four unexpired patents listed in the Orange Book: 
 

 US Patent No. 5,202,333 - Expiry Date: April 13, 2015 
 US Patent No. 7,947,724 - Expiry Date: Jan. 30, 2024 
 US Patent No. 7,947,725 - Expiry Date: Jan. 30, 2024 
 US Patent No. 7,960,424 - Expiry Date: Jan. 30, 2024 

 
Dr. Reddy’s has submitted a Paragraph III certification [per 21 CFR 314.50(i)(1)(i)(A)(3)] for US 
Patent No. 5,202,333.  As the patent does not expire until April 13, 2015, Dr. Reddy’s certifies that 
they will not market their Palonosetron Injection product prior to expiration of this patent. 
 
Dr. Reddy’s has also submitted Paragraph IV certifications [per 21 CFR 314.50(i)(1)(i)(A)(4)] 
regarding the three additional patents, stating that they are invalid, unenforceable, and will not be 
infringed by the manufacture, use, or sale of  Dr. Reddy's Palonosetron Hydrochloride Injection, 
which is the subject of this application.   
 
On May 11, 2012, the patent holder filed a suit against Dr. Reddy’s laboratories for infringement of 
patent 7,947,724.  
 

12. Labeling  
 
Kathleen Klemm from the Office of Prescription Drug Promotion (OPDP) and Kendra Y. Jones from 
the Division of Consumer Drug Promotion (DCDP) noted in her review that the proposed PI and PPI 
for palonosetron are substantially similar to the currently approved PI and PPI for the referenced 
product NDA 021372 Aloxi (palonosetron HCl) Injection. OPDP has no comments on the proposed 
PI and PPI and concurs with the submitted labeling. 
 
The Division of Medication Errors Prevention Analysis (DMEPA) evaluated the proposed container 
and carton labels and package insert for areas of vulnerability that could lead to medication errors. 
In Denise Baugh’s, October 1, 2012 review,  DMEPA recommended that the proposed label and 
labeling be improved by increasing the readability and prominence of important information to 
promote the safe use of this product and mitigate any confusion. (See the review.) All 
recommended changes have been made, as well as changes recommended by the CMC reviewer.  
 
The Medical Reviewer, as well as the Clinical Pharmacology and Toxicology Reviewers have noted 
that the labeling is adopted from the innovator’s labeling of Aloxi®.  All three disciplines concur that 
no changes to the proposed labeling is required.   
 
A consult has been requested from OSE to re-evaluate postmarketing reports of hypersensitivity 
and anaphylaxis associated with palonosetron hydrochloride injection and to evaluate the risk of 
cross reactivity reactions within the 5-HT3 class.  Their review, which may include class labeling 
changes, will be completed after the approval date.  

13. Recommendations/Risk Benefit Assessment  
 
An injectable palonosetron hydrochloride product has been marketed in the US since 2003 under 
the tradename ALOXI®. The availability of Dr. Reddy’s currently proposed product, Palonosetron 

Reference ID: 3210800



Cross Discipline Team Leader Review 

Page 6 of 6 6

Hydrochloride Injection would provide an alternative formulation that contains the same amount of 
the active ingredient as the ALOXI® product, but without EDTA. 
 
There are no unresolved issues or deficiencies that need to be conveyed to the sponsor. No PMRs, 
PMCs, or pediatric studies need to be requested.  
 
The overall recommendation is that this NDA should be approved.  This conclusion is based on 
recommendations from all disciplines involved in the review of this application. However, due to the 
unexpired patents for Aloxi®, a tentative approval is recommended at the present time, with the 
earliest possible approval date being April 13, 2015, when US Patent No. 5,202,333 expires. 
 

Reference ID: 3210800



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

MARIE KOWBLANSKY
10/31/2012

Reference ID: 3210800



CLINICAL REVIEW 

Application Type NDA 
Application Number(s) 203050 

Priority or Standard Standard 

 
Submit Date(s) 03 January 2012 

Received Date(s) 03 January 2012 
PDUFA Goal Date 03 November 2012 

Division / Office DGIEP/ODE III 

 
Reviewer Name(s) Karyn L. Berry, MD, MPH 

Review Completion Date 17 October 2012 

 
Established Name Palonosetron Hydrochloride 

injection  
(Proposed) Trade Name Palonosetron Hydrochloride 

injection 
Therapeutic Class 5-HT3 receptor antagonist 

Applicant Dr. Reddy’s Laboratories, Inc. 

 
Formulation(s) Intravenous 

Dosing Regimen 0.075 mg/1.5 mL and 0.25 
mg/5 mL 

Indication(s) Chemotherapy-Induced 
Nausea and Vomiting 
(0.25mg/5mL) 
 Moderately emetogenic 

cancer chemotherapy -- 

Reference ID: 3206647



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 

Postoperative Nausea and 
Vomiting (0.075mg/1.5mL) 
 The prevention of post-

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

Intended Population(s) Adults 

 
 

Template Version:  March 6, 2009

Reference ID: 3206647



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 203050  
Palonosetron Hydrochloride Injection 
 

3 

Table of Contents 

1 RECOMMENDATIONS/RISK BENEFIT ASSESSMENT......................................... 7 

1.1 Recommendation on Regulatory Action ............................................................. 7 
1.2 Risk Benefit Assessment.................................................................................... 8 
1.3 Recommendations for Postmarket Risk Evaluation and Mitigation Strategies ... 8 
1.4 Recommendations for Postmarket Requirements and Commitments ................ 8 

2 INTRODUCTION AND REGULATORY BACKGROUND ........................................ 8 

2.1 Product Information .......................................................................................... 11 
2.2 Tables of Currently Available Treatments for Proposed Indications ................. 12 
2.3 Availability of Proposed Active Ingredient in the United States ........................ 14 
2.4 Important Safety Issues With Consideration to Related Drugs......................... 14 
2.5 Summary of Presubmission Regulatory Activity Related to Submission .......... 15 
2.6 Other Relevant Background Information .......................................................... 15 

3 ETHICS AND GOOD CLINICAL PRACTICES....................................................... 15 

3.1 Submission Quality and Integrity ...................................................................... 15 
3.2 Compliance with Good Clinical Practices ......................................................... 15 
3.3 Financial Disclosures........................................................................................ 15 

4 SIGNIFICANT EFFICACY/SAFETY ISSUES RELATED TO OTHER REVIEW 
DISCIPLINES ......................................................................................................... 15 

4.1 Chemistry Manufacturing and Controls ............................................................ 15 
4.2 Clinical Microbiology......................................................................................... 16 
4.3 Preclinical Pharmacology/Toxicology ............................................................... 17 
4.4 Clinical Pharmacology ...................................................................................... 17 

4.4.1 Mechanism of Action.................................................................................. 17 
4.4.2 Pharmacodynamics.................................................................................... 17 
4.4.3 Pharmacokinetics....................................................................................... 17 

5 SOURCES OF CLINICAL DATA............................................................................ 17 

5.1 Tables of Studies/Clinical Trials ....................................................................... 17 
5.2 Review Strategy ............................................................................................... 17 
5.3 Discussion of Individual Studies/Clinical Trials................................................. 17 

6 REVIEW OF EFFICACY......................................................................................... 18 

Efficacy Summary...................................................................................................... 18 
6.1 Indication .......................................................................................................... 18 

6.1.1 Methods ..................................................................................................... 18 
6.1.2 Demographics............................................................................................ 18 
6.1.3 Subject Disposition..................................................................................... 18 
6.1.4 Analysis of Primary Endpoint(s) ................................................................. 18 
6.1.5 Analysis of Secondary Endpoints(s) .......................................................... 18 

Reference ID: 3206647



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 203050  
Palonosetron Hydrochloride Injection 
 

4 

6.1.6 Other Endpoints ......................................................................................... 18 
6.1.7 Subpopulations .......................................................................................... 18 
6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations .... 18 
6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects................. 19 
6.1.10 Additional Efficacy Issues/Analyses........................................................... 19 

7 REVIEW OF SAFETY............................................................................................. 19 

Safety Summary ........................................................................................................ 19 
7.1 Methods............................................................................................................ 19 

7.1.1 Studies/Clinical Trials Used to Evaluate Safety ......................................... 19 
7.1.2 Categorization of Adverse Events.............................................................. 19 
7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 

Incidence.................................................................................................... 19 
7.2 Adequacy of Safety Assessments .................................................................... 19 

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of 
Target Populations ..................................................................................... 19 

7.2.2 Explorations for Dose Response................................................................ 19 
7.2.3 Special Animal and/or In Vitro Testing ....................................................... 20 
7.2.4 Routine Clinical Testing ............................................................................. 20 
7.2.5 Metabolic, Clearance, and Interaction Workup .......................................... 20 
7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class .. 20 

7.3 Major Safety Results ........................................................................................ 20 
7.3.1 Deaths........................................................................................................ 20 
7.3.2 Nonfatal Serious Adverse Events .............................................................. 20 
7.3.3 Dropouts and/or Discontinuations .............................................................. 20 
7.3.4 Significant Adverse Events ........................................................................ 20 
7.3.5 Submission Specific Primary Safety Concerns .......................................... 20 

7.4 Supportive Safety Results ................................................................................ 20 
7.4.1 Common Adverse Events .......................................................................... 21 
7.4.2 Laboratory Findings ................................................................................... 21 
7.4.3 Vital Signs .................................................................................................. 21 
7.4.4 Electrocardiograms (ECGs) ....................................................................... 21 
7.4.5 Special Safety Studies/Clinical Trials ......................................................... 21 
7.4.6 Immunogenicity .......................................................................................... 21 

7.5 Other Safety Explorations................................................................................. 21 
7.5.1 Dose Dependency for Adverse Events ...................................................... 21 
7.5.2 Time Dependency for Adverse Events....................................................... 21 
7.5.3 Drug-Demographic Interactions ................................................................. 21 
7.5.4 Drug-Disease Interactions.......................................................................... 21 
7.5.5 Drug-Drug Interactions............................................................................... 22 

7.6 Additional Safety Evaluations ........................................................................... 22 
7.6.1 Human Carcinogenicity .............................................................................. 22 
7.6.2 Human Reproduction and Pregnancy Data................................................ 22 
7.6.3 Pediatrics and Assessment of Effects on Growth ...................................... 22 

Reference ID: 3206647



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 203050  
Palonosetron Hydrochloride Injection 
 

5 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound...................... 22 
7.7 Additional Submissions / Safety Issues ............................................................ 22 

9 APPENDICES ........................................................................................................ 23 

9.1 Literature Review/References .......................................................................... 23 
9.2 Labeling Recommendations ............................................................................. 23 
9.3 Advisory Committee Meeting............................................................................ 24 

 

Reference ID: 3206647



Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 203050  
Palonosetron Hydrochloride Injection 
 

6 

Table of Tables 

Table 1:  Side by side comparison of information demonstrating that the proposed 
product is the same as the listed product....................................................... 10 

Table 2:  Currently Available Prescription Products for the Proposed Indications......... 12 
Table 3:  Comparative Qualitative and Quantitative Formula ........................................ 16 
 

Reference ID: 3206647





Clinical Review 
Karyn L. Berry, MD, MPH  
NDA 203050  
Palonosetron Hydrochloride Injection 
 

8 

same indications and target populations as ALOXI Injection.  Tentative approval is 
based on the applicant’s statement that they will not market their product until the 
innovator’s current patent expires on April 13, 2015 

1.2 Risk Benefit Assessment 

Palonosetron Hydrochloride Injection has been marketed in the US since 2003 under 
the tradename ALOXI® Injection. The proposed new formulation provides the 
equivalent amount of the active ingredient as ALOXI Injection, the RLD. The availability 
of Dr. Reddy’s product, Palonosetron Hydrochloride would provide an additional 
formulation that does not contain  EDTA, for the prevention of CINV 
and PONV. This new formulation provides the equivalent amount of the active 
ingredient as ALOXI, the RLD. 

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 
Hydrochloride Injection does not contain a new active ingredient, new indications, new 
dosage forms, new dosing regimens, or new routes of administration compared to 
ALOXI, the RLD.  Therefore, as per the Pediatric Research Equity Act (PREA) (21 
U.S.C. 355c), the sponsor 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 

Consideration was given to whether this application should most appropriately be 
reviewed by Office of Generic Drugs as a 505(j) application; however, the Agency 
reviewed information provided by the applicant regarding the product and manufacturing 
process and determined that a 505(b)(2) application would be appropriate. 
 
The reference listed application, NDA 21372 ALOXI (palonosetron hydrochloride) 
injection, has four unexpired patents listed in the Orange Book: 
 
 5202333 – for prevention of chemotherapy-induced nausea and vomiting (expires 

April 13, 2015) 
 7947724 
 7947725 
 7960424 
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Applicant’s table, Module 1 - 1.12.12 Comparison of generic drug and referenced drug 

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:  0.075 mg/1.5 mL and 0.25 mg/5 mL 
 
Proposed Age Group:  Adults 
 
Pharmacologic Class:  Serotonin 5-HT3 receptor antagonist 
 
Route of administration, description and formulation: An off white to white crystalline 
powder; administered intravenously and available as a 5 ml single vial or a 1.5 ml 
single vial. Each 5 ml vial contains 0.25 mg palonosetron base as hydrochloride, 
 
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. 
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Hypersensitivity reaction risks are currently labeled in the Contraindications and 
Warnings/Precautions sections. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission 

N/A 

2.6 Other Relevant Background Information 

N/A 

3 Ethics and Good Clinical Practices 

 

3.1 Submission Quality and Integrity 

The overall quality of the overall submission was good. It was well-organized, with 
appropriately placed links to allow easy navigation throughout the application. 

3.2 Compliance with Good Clinical Practices 

N/A 

3.3 Financial Disclosures 

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

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.  The 
office of Compliance issued an overall recommendation of “Acceptable” for the facilities 
involved in this application.  The CMC reviewer has identified labeling deficiencies that 
should be addressed prior to approval.  These include:  
 Section 11 (Description) of package insert does not list quantitative amount sodium 

acetate, as required for injectable dosage forms. 
 For the established name in the labels, “palonosetron” and “hydrochloride” should 
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4.3 Preclinical Pharmacology/Toxicology 

No new toxicology studies were submitted under NDA 203050, but per the 
Pharmacology/Toxicology reviewer, the toxicology studies conducted by the innovator 
have established the safety of palonosetron hydrochloride.  See the review by B. 
Emmanuel Akinshola for additional details. 
 

4.4 Clinical Pharmacology 

The application was found acceptable by the Office of Clinical Pharmacology.  The 
Clinical Pharmacology reviewer also found the proposed labeling to be acceptable in 
regards to clinical pharmacology.  See the review by K. Estes for additional details. 

4.4.1 Mechanism of Action 

As per the Aloxi package insert 

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 in this 505(b)(2) application.  

5.1 Tables of Studies/Clinical Trials 

N/A 

5.2 Review Strategy 

 

5.3 Discussion of Individual Studies/Clinical Trials 

Not applicable 
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6 Review of Efficacy 

Efficacy Summary 

 

6.1 Indication 

 

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 
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6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects 

N/A 

6.1.10 Additional Efficacy Issues/Analyses 

N/A 

7 Review of Safety 

Safety Summary 

 

7.1 Methods 

 

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 

N/A 

7.6 Additional Safety Evaluations 

 

7.6.1 Human Carcinogenicity 

N/A 

7.6.2 Human Reproduction and Pregnancy Data 

N/A 

7.6.3 Pediatrics and Assessment of Effects on Growth 

 
The applicant requested a waiver of pediatric assessment requirements for all pediatric 
age groups, in accordance with section 505B (a)(4)(A)(iii) of the Act. The applicant’s 
rationale was that Palonosetron failed 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. 
 
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for 
new active ingredients, new indications, new dosage forms, new dosing regimens, or 
new routes of administration are required to contain an assessment of the safety and 
effectiveness of the product for the claimed indication(s) in pediatric patients unless this 
requirement is waived, deferred, or inapplicable.  Since this application does not meet 
any of the criteria for PREA, the applicant is not required to submit an assessment for 
pediatric patients. 
 

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound 

N/A 

7.7 Additional Submissions / Safety Issues 

 
8 Postmarket Experience
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9 Appendices 

 

9.1 Literature Review/References 

 

9.2 Labeling Recommendations 

Labeling negotiations with the Applicant are ongoing. 
 
A consult was requested from the Division of Medication Errors Prevention Analysis 
(DMEPA) to evaluate the proposed container label, carton and insert labeling for 
Palonosetron Injection (NDA 203050) for areas of vulnerability that could lead to 
medication errors.  DMEPA concluded that the proposed label and labeling could be 
improved to increase the readability and prominence of important information to 
promote the safe use of the product and mitigate any confusion. See the review by 
Denise Baugh, October 1, 2012 for specific recommendations. 
 
A consult was requested from the Office of Surveillance and Epidemiology (OSE) to re-
evaluate postmarketing reports of hypersensitivity and anaphylaxis associated with 
palonosetron hydrochloride injection and to evaluate the risk of cross reactivity reactions 
within the 5-HT3 class.  A review was conducted by OSE in June 2005 to assess 
hypersensitivity with palonosetron and the recommendation at the time by OSE was to 
update the label to reflect postmarketing reports of hypersensitivity and rarely 
anaphylaxis.  The review by OSE, which may include class labeling changes, will be 
completed after the approval date.  
 
A consult was requested from the Division of Medical Policy Programs (DMPP) to 
review the applicant’s proposed Patient Package Insert (PPI) for palonosetron 
hydrochloride injection.  The following were their recommended changes for the PPI: 
 simplify wording and clarified concepts where possible 
 ensure that the PPI is consistent with the Prescribing Information (PI) 
 remove unnecessary or redundant information 
 ensure that the PPI meets the criteria as specified in FDA’s Guidance for 

Useful Written Consumer Medication Information (published July 2006) 
 
 
Medical Reviewer’s comments:  The proposed labeling is adopted from the innovator’s 
labeling of Aloxi (NDA 21372). Therefore, other than changes recommended by DMEPA 
and DMPP, no additional changes in the proposed labeling are recommended.  Once 
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the OSE consult is completed, any recommended labeling changes will be reviewed at 
that time. 

9.3 Advisory Committee Meeting 

N/A 
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NDA/BLA Number: 203050 Applicant: Dr. Reddy’s 
Laboratories, Inc. 

Stamp Date: January 3, 2012 

Drug Name: Palonosetron 
Hydrochloride Injection, 0.075 
mg/1.5 mL and 0.25 mg/5 mL 

NDA/BLA Type:  Standard   

 
On initial overview of the NDA/BLA application for filing:   
This is a 505 (b)(2) new drug application that refers to the listed drug, Aloxi® 
(Palonosetron Hydrochloride) Injection manufactured by Helsinn Healthcare, the holder 
of the approved application (NDA#021372).  The sponsor reports that the qualitative and 
quantitative composition of their product (Palonosetron Hydrochloride Injection, 
0.075mg/l.5mL and 0.25mg/5mL) is the same as the composition of reference listed drug 
Aloxi® (Palonosetron Hydrochloride Injection, 0.075mg/I.5mL and 0.25mg/5mL) 
manufactured by Helsinn Healthcare,  

  The sponsor did not conduct Clinical or Clinical Pharm studies. 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
X    

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? 

  X  

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

  X  

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

X    

6. Is the clinical section legible so that substantive review can 
begin? 

  X  

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? 

X    

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

  X  

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

  X  

11. Has the applicant submitted a benefit-risk analysis for the 
product? 

  X  

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

   This is a 505(b)(2) 
application 

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)? 

  X No dose ranging trials 
were conducted 
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 Content Parameter Yes No NA Comment 
Study Number: 
      Study Title: 
    Sample Size:                                        Arms: 
Location in submission: 

EFFICACY 
14. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application? 
 
Pivotal Study #1 
                                                        Indication: 
 
 
 
Pivotal Study #2 
                                                        Indication: 
 
 
 

  X No clinical trials were 
conducted 

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

  X  

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

  X  

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

  X  

SAFETY 
18. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

  X No clinical trials were 
conducted 

19. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)? 

  X  

20. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? 

  X  

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

  X  

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

  X  

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
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 Content Parameter Yes No NA Comment 
23. Has the applicant submitted the coding dictionary2 used for 

mapping investigator verbatim terms to preferred terms? 
  X  

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

  X  

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? 
 

  X  

OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

  X  

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
X   The applicant has 

submitted waiver 
requests for pediatric 
trials 

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
  X  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

  X  

DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
  X No clinical trials were 

conducted 
32. Has the applicant submitted datasets in the format agreed to 

previously by the Division? 
  X  

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

  X  

34. Are all datasets to support the critical safety analyses 
available and complete? 

  X  

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

  X  

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

  X No clinical trials were 
conducted 

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

  X  

FINANCIAL DISCLOSURE 

                                                 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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 Content Parameter Yes No NA Comment 
38. Has the applicant submitted the required Financial 

Disclosure information? 
  X  

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

  X  

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ___Yes_____ 
 
If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
 
 
 
 
 
Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
None 
 
 
 
 
 
 
 
 
 
 
Reviewing Medical Officer      Date 
 
 
Clinical Team Leader       Date 
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