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The purpose of this review addendum is to address dosing of SPRITAM for primary generalized 
tonic-clonic seizures in pediatric patients ages 6 to . 

RECOMMENDATION 

We recommend that the SPRITAM label include the following language to provide tablet dosing 
for primary generalized tonic-clonic seizures in pediatric patients 6 to  age: 

2.4 Primary Generalized Tonic-Clonic Seizures in Patients 6 Years of 
Age and Older 

Adults and Pediatric Patients 16 Years of Age and Older 

Initiate SPRITAM with a dose of 1000 mg/day, given as twice daily dosing (500 mg twice 
daily). Increase the dosage by 1000 mg/day every 2 weeks to the recommended daily dose of 
3000 mg. The effectiveness of doses lower than 3000 mg/day has not been adequately studied. 

Pediatric Patients (6  years, and weighing 20 kg to 40 kg) 

 initiate  with a daily dose of 
500 mg given as twice daily dosing (250 mg twice daily). Increase the daily dose every 2 weeks by 
increments of 500 mg to a maximum recommended daily dose of 1500 mg (750 mg twice daily). 
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BACKGROUND 

The Applicant has submitted an NDA for SPRITAM under 505(b)(2) using KEPPRA® 
(levetiracetam) immediate release tablets as the reference listed drug. In the agreed Pediatric 
Study Plan, it was agreed that for pediatric sub-populations that are labeled but for which weight-
based dosing is recommended, a pediatric waiver would be requested under the grounds that the 
product does not represent a meaningful benefit over existing therapies (i.e., Keppra Oral 
Solution) and the product is unlikely to be used in a substantial number of pediatric patients. The 
practical implication of this agreement is that the SPRITAM label would not include any of the 
mg/kg dosing that is in the KEPPRA® label. At the time, it was thought that this would include 
dosing recommendations for primary generalized tonic-clonic (PGTC) seizures in pediatric 
patients ages 6 to < 16 years. However, during labeling negotiations, the Applicant proposed 
tablet dosing in this population which caused a reevaluation of the previous agreement.    

 

LABELING REVIEW 

There are two key sections of the KEPPRA® label that were considered during this review. The 
first is the dosing recommendations for PGTC in pediatric patients ages 6 to < 16 years as 
reproduced below: 

2.4 Dosing for Primary Generalized Tonic-Clonic Seizures 

Pediatric Patients Ages 6 to < 16 Years 

Initiate treatment with a daily dose of 20 mg/kg in 2 divided doses (10 mg/kg 
twice daily).  Increase the daily dose every 2 weeks by increments of 20 mg/kg 
to the recommended daily dose of 60 mg/kg (30 mg/kg twice daily). The 
effectiveness of doses lower than 60 mg/kg/day has not been adequately studied. 
Patients with body weight ≤ 20 kg should be dosed with oral solution. Patients 
with body weight above 20 kg can be dosed with either tablets or oral solution 
[see Dosage and Administration (2.1)]. Only whole tablets should be 
administered. 
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From this text, it is clear that the label provides for the use of tablets in pediatric patients > 20 kg 
which is consistent with their use in the study that supported approval. The label, however, does 
not explicitly state which doses should be used.  Since SPRITAM only comes in tablets, the 
question then arises as to which specific doses should be recommended for this population. It 
would not be sufficient to just remove any reference to mg/kg dosing (i.e., the first three 
sentences in the text above) and retain the rest of the text because the prescriber would have no 
idea what doses are approved in this population. 

One might take a strict interpretation of the KEPPRA® label to infer that dosing with the tablet is 
only acceptable when the calculated mg/kg dose for an individual patient happens to be equal to 
one of the strength available. This would be impracticable, however, as only patients weighing 
exactly 25 kg or 50 kg would be able to receive the tablet. And once the patient gained an extra 
kg, they would have to revert to solution dosing.  

Another interpretation of the KEPPRA® label would be to use dosing information in pediatric 
patients with partial onset seizures (POS) to infer the intended tablet dosing in PGTC patients. 
This is the approach the Applicant proposed. The key section of the KEPPRA® label is 
reproduced below: 

2.4 Dosing for Partial Onset Seizures 

Pediatric Patients  

4 Years to < 16 Years 

Initiate treatment with a daily dose of 20 mg/kg in 2 divided doses (10 mg/kg 
twice daily). Increase the daily dose every 2 weeks by increments of 20 mg/kg to 
the recommended daily dose of 60 mg/kg (30 mg/kg twice daily). If a patient 
cannot tolerate a daily dose of 60 mg/kg, the daily dose may be reduced. In the 
clinical trial, the mean daily dose was 44 mg/kg. The maximum daily dose was 
3000 mg/day. 

For KEPPRA tablet dosing in pediatric patients weighing 20 to 40 kg, initiate 
treatment with a daily dose of 500 mg given as twice daily dosing (250 mg twice 
daily). Increase the daily dose every 2 weeks by increments of 500 mg to a 
maximum recommended daily dose of 1500 mg (750 mg twice daily). 

For KEPPRA tablet dosing in pediatric patients weighing more than 40 kg, 
initiate treatment with a daily dose of 1000 mg/day given as twice daily dosing 
(500 mg twice daily). Increase the daily dose every 2 weeks by increments of 
1000 mg/day to a maximum recommended daily dose of 3000 mg (1500 mg 
twice daily). 
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Note that the mg/kg dosing for pediatric patients with POS is identical to the dosing for pediatric 
patients with PGTC. This section of the label, however, also includes explicit instructions for 
tablet dosing in the second and third paragraphs. These tablet doses are presumably intended to 
be acceptable approximations of the mg/kg dosing described in the first paragraph. Since dosing 
for POS and PGTC is identical, one would come to the logical conclusion that the tablet dosing 
instructions for POS would also apply to PGTC. Additionally, both the body weight based and 
fixed dosing regimens were evaluated in clinical trials to support approval of KEPPRA®  for 
POS and PGTC.  Based on this reasoning, we agree with the Applicant that the dosing regimens 
described in the second and third paragraphs of the text above should be applied to Section 2.4 of 
the SPRITAM label to provide tablet dosing for primary generalized tonic-clonic seizures in 
pediatric patients ages 6 to  years.  
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1. EXECUTIVE SUMMARY 
 
The sponsor submitted the NDA under 505 (b)(2) for Spritam™ levetiracetam  using 
KEPPRA® (levetiracetam) immediate release (IR) tablets as the reference listed drug (RLD).  
Spritam® (levetiracetam  was considered to be a high-dose solid oral dosage form 
product in a  presentation that aids in patient compliance and ease of dosing for those 
who have difficulty swallowing large traditional tablets or capsules. The  designed 
through a process called three-dimensional printing (3DP), dispersed very rapidly in the mouth 
when taken with a sip of liquid, which then made it very easy to swallow.  
 
In this submission, the sponsor submitted two studies to support its approval for Spritam: a 
BA/BE study (Study LVA-P3-439/CL-LEV-001-R001) bridging the test drug and the RLD, and 
a PK study (Study CL-LEV-003/ Novum 11369701) evaluating levetiracetam PK following 
administration of Spritam without taking water.  No efficacy trial was conducted. 
 
1.1 RECOMMENDATION 
The NDA submission is acceptable from a Clinical Pharmacology perspective and the OCP 
recommends approval for NDA 207958 pending satisfactory agreement with the sponsor on the 
label. 

1.2  PHASE IV COMMITMENT/REQUIREMNT 

None. 

1.3   OVERALL SUMMARY OF CLINICAL PHARMACOLOGY  

Following Spritam administration at 1000 mg in fasted subjects, absorption of levetiracetam is 
rapid, with peak plasma concentrations occurring in about an hour.  Spritam was shown to have 
equivalent rate and extent of absorption to Keppra® IR tablets under fasted conditions. High fat 
food has no effect on the extent of drug absorption (AUC) for Spritam. However, food delays the 
drug absorption by 3.4 hours (from 0.6 to 4 hours) and decreases Cmax by 36% for Spritam, 
which is unlikely to be clinically significant. 
 
Spritam should be taken with a sip of . 
 
Mean plasma concentration versus time profiles of levetiracetam following administration of 
Spritam and Keppra IR at 1000 mg under fasted conditions, and Spritam at 1000 mg under fed 
conditions are shown below: 
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2 QUESTION BASED REVIEW (QBR) 
 
2.1 Specific Questions 
  
2.1.1 Are PK profiles of levetiracetam comparable between Spritam and Keppra IR (RLD)? 
Yes. A 3-way crossover BA/BE study (LVA-P3-439/CL-LEV-001-R001) was conducted to 
compare PK profiles of levetiracetam between  single dose of Spritam and Keppra IR at 1000 mg 
under fasted conditions; in addition, food effect of 1000 mg of Spritam was evaluated in the 
study.  
 
The study results indicated that PK profiles of levetiracetam are comparable between Spritam 
and Keppra IR with acceptance range of 90% CI for ratios of two treatments of geometric least 
squares means for Cmax and AUC falling into BE criteria, 80-125%.  
 
High fat food has no effect on the extent of drug absorption (AUC) for Spritam. However, food 
delays the drug absorption by 3.4 hours (from 0.6 to 4 hours) and decreases Cmax by 36% for 
Spritam. 
 
2.1.2 Will administration of Spritam with food result in decreased efficacy? 
No, it is unlikely that the reduction in Cmax due to food effect will decrease efficacy because the 
extent of drug absorption (AUC) has no change and the therapeutic concentrations of 
levetiracetam fall into the concentration ranges of the approved Keppra IR and ER throughout 
the dosing interval. 
 
Study LVA-P3-439/CL-LEV-001-R001 showed that food delays drug absorption by 3.4 hours 
and decreases Cmax by 36%, although AUC was comparable. Simulations using nonparametric 
superposition were performed to explore steady-state exposures for three different dosing 
regimens: Spritam 1000 mg bid (fasted), Spritam 1000 mg bid (fed) and extended release 
levetiracetam 2000 mg qd (fasted). The results are displayed in Figure 1. The food effect at 
steady-state is predicted to be slightly lower than that after a single dose (31% vs. 36%).  A few 
observations from the simulation results provide reassurance that effective plasma concentrations 
will be maintained when Spritam is administered with food: 

 The shape of the plasma concentration-time curves is similar in the fed and fasted states. 
The only difference is the delayed Tmax and lower Cmax. The trough concentration is 
comparable for the two regimens and levetiracetam concentrations in the fed state do not 
venture outside the range of concentrations observed in the fasted state or after 
administration of extended release levetiracetam. 

 Over a substantial portion of the day (~13 to 24 hours in Figure 1), levetiracetam 
concentrations in the fed state are actually higher than the concentrations for a regimen 
that has established efficacy (extended release levetiracetam).  
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Figure 2: Correlations between systemic exposures (AUC and Cmax) of levetiracetam and the amount of water taken with 
Spritam at 1000 mg under fasted (Left panel) and fed conditions (right panel).  

 

 
 
Furthermore, the sponsor evaluated levetiracetam PK following single dose of Spritam at 1000 
mg without taking water under fasted conditions in 12 healthy volunteers (Study CL-LEV-003/ 
Novum 11369701). Eleven out of 12 test dosing units disintegrated and were swallowed in 12 
min; 1 out of 12 (Subject #8) had a prolonged disintegration of Spritam of ~28 min with 
prolonged Tmax of 2.5 h. Levetiracetam PK parameters are comparable to those in the BA/BE 
study (LVA-P3-439/CL-LEV-001-R001) except for a prolonged Tmax following Spritam 
administration without taking water: 
 
 
Mean (CV) With sip of water (n=32) Without taking water (n=12) 
Cmax (ug/mL) 33.3 (30.1) 31.4 (22) 
AUCt (ug.h/mL) 283.7 (20) 287.1 (18.9) 
Tmax (hr, median) 0.58 0.92 
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dose clinical trial conducted with the test  product 
administered with water under fasted conditions (Sponsor Protocol 
LVA-P3-491), though the median Tmax tended to be longer in this 
study (0.92 versus 0.58 hours). 
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