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Division/Office    DNP 
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Review Completion Date  10/9/11 
 
Requested Established   
Name     
 
Approved   levetiracetam in sodium       
Established Name    chloride injection     
 
(Proposed) Trade Name  None 
Therapeutic Class   Anticonvulsant 
Applicant     HQ Specialty Pharma Corp. 
Formulation(s)    Levetiracetam in 0.82% NaCl  
      injection (500mg/100 mL) 
      Levetiracetam in 0.75% NaCl 
      injection (1000mg/100 mL) 
      Levetiracetam in 0.54% NaCl 
      injection (1500mg/ 100 
Dosing Regimen   Intravenously over 15 minutes 
Indication     Partial Onset, Myoclonic and  
      Primary Generalized Tonic- 
      Clonic Seizures 
Intended Population   Adults 16 Years and Older 
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1. Introduction        
 
Keppra Injection for intravenous use is currently approved under NDA 021872 
(approval date 7/13/06) as a concentrated solution of levetiracetam 100 mg/mL in 
a 5 mL vial that requires a 20-fold dilution to 5 mg/mL in infusion fluids (sodium 
chloride 0.9% injection, lactated ringers or dextrose 5% injection) prior to 
administration.  It has been marketed as such by UCB, Inc. since 2006.  When 
mixed with the above recommended diluents it is stable for at least 24 hours 
when stored in polyvinyl chloride bags at room temperature. 
 
HQ Specialty Pharma Corporation is submitting a 505(b)(2) New Drug 
Application for levetiracatam in sodium chloride injection, 500 mg/100 mL (5 
mg/mL), 1000 mg/100 mL (10 mg/mL) and 1500 mg/100 mL (15 mg/mL)   This is 
a premixed levetiracetam formulation that will not require additional mixing and 
dilution, and can be directly infused as provided. The filing is based upon the 
reference listed drug (RLD) product Keppra Injection, 500 mg/5 mL described 
above. This application provides for a change in composition/dosage form, from 
a 5 mL vial containing 500 mg of Levetiracetam Injection (100 mg/mL) requiring 
reconstitution prior to administration to a ready-to-infuse solution (5 to 15 mg/mL) 
packaged in a 100 mL flexible  dual port bags containing 500, 
1000 or 1500 mg of levetiracetam. 

 
Levetiracetam injection,  has the same indications as the 
RLD; it is indicated for partial onset seizures, myoclonic seizures in patients 
with juvenile myoclonic epilepsy and primary generalized tonic-clonic seizures. 
 
Financial disclosure information was not submitted by the Sponsor, as there were 
no clinical studies submitted as part of this NDA. 
 
2. Background 
 
Keppra has been approved as adjunctive therapy for oral use in the management 
of partial onset, myoclonic, and primary generalized tonic-clonic seizures in 
adults and pediatric patients 4 years of age and older since 1999.  Keppra 
Injection for intravenous use has be available since 2006.  It is indicted in 
patients16 years of age  and older who are  unable to take oral medication, but  
who need to maintain previously prescribed oral levetiracetam or for those who 
are beginning initial levetiracetam therapy. 
 
HQ Pharma has provided the following table to outline a comparison of their drug 
product to the RLD. 
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• Proposed Levetiracetam Injection,  

 eliminates any potential of microbial contamination 

during its preparation in the hospital pharmacy.   

• It is expected to be physically compatible and chemically stable for at least 

24 months, when packaged in  bags and stored at controlled room 

temperature  

• Proposed Levetiracetam Injection,  100 mL 

flexible  bags contain a dual port system for introducing other 

medications.   

• Proposed Levetiracetam Injection,  eliminates a 

step in the preparation of the medication for administration; it also 

eliminates the potential for inadvertent administration of the 20-fold 

concentrated solution.   

• It has potential to minimize waste as it does not have to be thrown out 

very next day if not used.  

 

The following table, prepared by the Sponsor, provides a comparison between 

the RLD and their proposed ready-to-use product: 
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extent of absorption. The elimination half-life in adult volunteers, adults with 
epilepsy, children with epilepsy and elderly volunteers is 6-8, 6-8, 5-7 and 10-11 
hours, respectively. Approximately 34% of a levetiracetam dose is metabolized 
and 66% is excreted in urine, un-metabolized.  The metabolism is not hepatic but 
occurs primarily in blood by hydrolysis. Autoinduction is not a feature. 
Clearance is renal in nature it is directly dependent on creatinine clearance. 
Consequently, dosage adjustments are necessary for patients with moderate to 
severe renal impairment. 
 
Because its metabolism does not involve enzymes of the cytochrome P450 
system, levetiracetam neither induces nor inhibits the enzymes involved in 
hepatic drug metabolism and appears to be free from pharmacokinetic 
interactions with other antiepileptic drugs or other non-epilepsy drugs. No 
clinically relevant pharmacokinetic interactions between other AEDs and 
levetiracetam have been identified. Similarly, levetiracetam does not interact with 
digoxin, warfarin and the low-dose contraceptive pill. 
 
The Sponsor has requested a biowaiver.  This request was reviewed by Dr. A. 
Dorantes.  The reviewer recommended that the biowaiver be granted. As a 
result, no new pharmacokinetic studies have been performed.  
 
6. Clinical Microbiology 
 
Dr. Vinayak Pawar has completed his microbiology review and had approved this  
NDA pending resolution of 2 deficiencies.  The first relates to drug product  
specification for endotoxin limits which needed to be lowered. The second is  
regarding .  The data from  
nine registration batches is insufficient to assure that succeeding batches will  
consistently meet the required critical control parameters. 
 
The Sponsor has responded to these deficiencies and Dr. Pawar has accepted 
their response with no further information needed for Clinical Microbiology to fully  
approve this NDA. 
 
7. Clinical/Statistical - Efficacy 
 
The clinical pharmacology requirements of this NDA are met by the Division’s 
previous determination of safety and efficacy, as demonstrated by approval 
of levetiracetam injection concentrate for infusion, for the same indications as 
that proposed for the Sponsor’s injection, ready-to-infuse solution. 
 
A biowaiver request is based upon the Sponsor’s discussions with the FDA 
during the pre-NDA meeting of July 22, 2010. The waiver has been approved 
(see above).   Requirements of this section are met by reference to the FDA’s 
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established name “levetiracetam in sodium chloride injection” was recommended 
to the Sponsor.  The Sponsor accepted this change. This product does not have 
a proprietary name.  
 
12. Labeling 
 
Based upon the discussions with the FDA during the pre-NDA meeting of July 
22, 2010, requirements of this section are met by reference to the FDA’s 
approval of RLD NDA 21872 for Keppra injection. Additionally, this assessment is 
supplemented by the review of published literature ensuring that there is no new 
information that would question the FDA’s approval of NDA 21872 or would 
require modification to the current approved package insert for the RLD. 
According to the Keppra package insert, all efficacy trials utilized oral 
formulations. The recommendation for the parenteral formulation is based upon 
these studies as well as the demonstration of comparable bioavailability of the 
oral and the parenteral formulations. 
 
Minor changes in labeling regarding dosing and product information appropriate 
to the drug product, was made in the label (refer to final label in the  approval 
letter).  
 
 
13. Recommendation on Regulatory Action 
 
I recommend approval for Levetiracetam injection,  as an 
antiepileptic drug indicated for adults (16 years and older) with partial onset 
seizures, myoclonic seizures (in patients with juvenile myoclonic epilepsy) and 
primary generalized tonic-clonic seizures when oral administration is temporarily 
not feasible. 
 
There are no recommendations for Postmarketing Actions, Risk Management 
Activity or Required Phase 4 Commitments. 
 
 
        
 
      Martin S. Rusinowitz, MD 
      Medical Reviewer 
      Division of Neurology Products 
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