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Medical Officer 505(b)(2) NDA Review
Division of Metabolism and Endocrine Products

NDA- 209875
Name of Drug/ Drug Substance- pitavastatin sodium
Sponsor- Lupin Limited 
Date of Submission- October 21, 2016
PDUFA Goal Date- August 21, 2017
Medical Reviewer- Iffat Nasrin Chowdhury, MD 
Deputy Division Director- James P. Smith, MD, MS

Executive Summary 
Lupin Limited submitted this NDA under Section 505(b)(2) for its pitavastatin tablet 
formulation in doses of 1, 2, and 4 mg. It contains a different salt, sodium salt, as 
compared to the listed drug, Livalo, which contains calcium salt. Lupin requests that the 
Agency’s finding of efficacy and safety for Livalo be referenced for approval of its 
product. Livalo, or pitavastatin calcium, first approved in 2009, is a statin indicated for 
the treatment of primary hypercholesterolemia or mixed dyslipidemia. 

The proposed indication for pitavastatin sodium is identical to that currently approved for 
Livalo: 

Pitavastatin is a HMG-CoA reductase inhibitor indicated for:

 Patients with primary hyperlipidemia or mixed dyslipidemia as an adjunctive 
therapy to diet to reduce elevated total cholesterol (TC), low density lipoprotein 
cholesterol (LDL-C), apolipoprotein B (Apo B), triglycerides (TG) and to 
increase high-density lipoprotein cholesterol (HDL-C). 

The applicant also proposes 1, 2, and 4 mg dosage formulations of pitavastatin sodium 
similar to the 1, 2, and 4 mg doses of Livalo currently available.  

Two bioequivalence studies in fasted and fed conditions comparing the 4 mg doses of the 
two products were submitted to support the approval of pitavastatin sodium. These 
bioequivalence studies were reviewed in detail by Dr. Lei He from the Office of Clinical 
Pharmacology. The clinical pharmacology team found the Applicant’s pitavastatin 
sodium to be bioequivalent to the listed drug, pitavastatin calcium, where the 90% 
confidence interval for pharmacokinetic parameters was within the acceptable range of 
80-125%. Therefore, the clinical pharmacology team recommends approval of this 
product. 

The biowaiver request for the lower strengths (1 and 2 mg) of pitavastatin sodium was 
submitted along with in vitro dissolution data to support the request. Following review of 
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in vitro dissolution data by the biopharmaceuticals reviewer, Dr. Hansong Chen, the 
biowaiver request was granted. 

Dr. Parvaneh Espandiari and the pharmacology/toxicology (P/T) team reviewed the 28-
day nonclinical bridging study. According to P/T review, the 28-day repeat-dose toxicity 
study was conducted with the proposed 505b2 product, pitavastatin sodium, and an un-
marketed, uncharacterized pitavastatin calcium drug substance. Both formulations tested 
were manufactured by the Applicant (i.e., the pitavastatin calcium utilized was of 
unknown similarity to the listed drug). Therefore, the P/T team considered the 28-day 
toxicity study to be of limited value. However, according to the P/T team, toxicities 
observed with the Applicant’s pitavastatin sodium formulation were typical of those 
generally known to occur in rodents with other statin drugs. P/T concluded that no other 
useful information could be derived from this study. 

This deficiency was not considered by P/T enough to recommend against approval of 
pitavastatin sodium. Instead, P/T recommends the scientific bridge to the listed drug be 
relied on CMC data and the clinical bridging data, which was conducted with the listed 
drug. 

The clinical team reviewed the safety data, including adverse event and laboratory data, 
from the two bioequivalence studies and found no clinically meaningful safety signals 
with administration of pitavastatin sodium when compared to pitavastatin calcium.

Since the clinical pharmacology team found bioequivalence between pitavastatin sodium 
and the listed drug pitavastatin calcium and considering that CMC found no deficiencies 
with pitavastatin sodium drug substance/ product and CMC considers the data submitted 
to CMC sufficient for bridging to the listed drug, the clinical team concludes a scientific 
bridge is established between the Applicant’s pitavastatin sodium and the listed drug 
pitavastatin calcium using the two bioequivalence studies and the physiochemical data 
submitted to CMC. Therefore, the Agency’s prior finding of efficacy and safety for 
Livalo can be referenced for approval for pitavastatin sodium. 

On the basis of a sufficient bridge to pitavastatin’s clinical and safety data and supported 
by the efficacy and safety data from the two bioequivalence studies, this reviewer 
recommends approval of this 505(b)(2) application for  pitavastatin sodium. Labeling 
should reflect the approved pitavastatin calcium, Livalo.  

Regulatory

There were no previous meetings (e.g., pre-NDA or IND) between DMEP and Lupin 
Limited to discuss the requirements for development and approval of pitavastatin sodium 
tablets.  

During the filing review for pitavastatin sodium, the non-clinical team identified that the 
company manufactured pitavastatin calcium at their own manufacturing facility to use in 
their 28-day bridging rat study comparing the toxicity of pitavastatin calcium and 
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Review of individual subject laboratory data did not show any clinically meaningful 
safety signals (e.g., liver transaminase elevations greater than 3XULN, elevations in 
creatinine kinase) with single dose administration of Test and/or Reference product.

Study LBC/ARL/16/057 (Fed)
This was a randomized, open-label, single dose, cross-over study of pitavastatin sodium 
(Test) and pitavastatin calcium (Reference) in healthy adult male and female subjects 
under fed conditions. Blood samples were drawn from pre-dose (collected within 1 hour 
prior to dosing) and up to 48 hours post dose in each study period. Analysis of plasma 
concentrations of study drug was done by a validated LC-MS/MS analytical method. The 
following table is from Dr. He’s clinical pharmacology review.

Table 5: Study LBC/ARL/16/057 (Fed): Geometric Means, Ratios and 90% Confidence 
Intervals for Pitavastatin sodium (T) and Pitavastatin calcium (R) (N=32)

Geometric MeanParameters
Test (T) Reference (R)

% GMR 
(T/R)

90% CI of GMR

Cmax (ng/mL) 74.5 80.5 92.5 (85.1, 100.8)
AUC0-t (h*ng/mL) 248.9 244.2 101.9 (96.4, 107.7)
AUC0-inf (h*ng/mL) 271.9 269.3 101.0 (95.9, 106.3)
Source: Dr. He’s clinical pharmacology review for NDA 209875

According to the clinical pharmacology review, the geometric mean ratios AUC0-inf, 
AUC0-t, and Cmax, and the 90% confidence interval for pitavastatin sodium fall wholly 
within 80-125% of the reference product. 

After a high fat, high calorie breakfast, both the rate of absorption (Cmax) and the extent 
of absorption decreased for both pitavastatin sodium and pitavastatin calcium. There was 
approximately 40% decrease in Cmax and <20% decrease in AUC after high-fat food 
intake with both products. This effect is of no clinical significance and probably reflects a 
small delay in gastric emptying due to the presence of food. 

Safety 
Of the 36 subjects enrolled in the fed study, 32 subjected completed the entire duration; 
three subjects discontinued due to adverse events and 1 subject discontinued due to 
personal reasons. 

Three adverse events (skin rash, diarrhea, and nausea with vomiting) were reported in 
Study ARL/16/057 in three subjects.  The skin rash and diarrhea events occurred with 
pitavastatin sodium and were moderate in severity, probably related to study medication, 
and resolved. The nausea with vomiting occurred with Livalo and was moderate in 
severity, probably related to study medication, and resolved. No serious adverse event 
was reported during the course of the study.

Review of individual subject laboratory data did not show any clinically meaningful 
safety signals (e.g., liver transaminase elevations greater than 3XULN, elevations in 
creatinine kinase) with single dose administration of pitavastatin sodium and/or Livalo.
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RECOMMENDATIONS 

This reviewer recommends approval of this 505(b)(2) application for pitavastatin sodium. 
Labeling should reflect the approved pitavastatin calcium, Livalo.  
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