

















Individual Efficacy Study Review
David Gortler, PharmD, FCCP
NDA 22-363: Pitavastatin (LIVALO™)

The shift of the number of subjects in specific HDL categories is shown in the following table:

Shift Table of HDL (mg/dL) (FAS)

Number of subjects With Change in Laboratory Value Range From Week 0 to Last

Visit

Pitavastatin 4 mg QD Atorvastatin 20 mg QD

N=274 N=136

Week 12 or Last Visit Week 12 or Last Visit
Baseline <40 40-<60 | 260 Baseline <40 40-<60 260
<40 84 42 1 <40 38 24 1
40-<60 11 114 11 40-<60 10 53 8
260 0 4 7 260 0 2 0

Shift tables of HDL categories illustrate that the HDL of most subjects remained in the same
category before and after treatment. One subject in each treatment group had a shift from the

low category (<40 mg/dL) to the high category (260 mg/dL). Forty-two subjects in the
pitavastatin 4 mg group and 24 subjects in the atorvastatin 20 mg group had a shift in HDL from
the low category to the medium category (40-<60 mg/dL).

HDL by Baseline Triglyceride (TG):

The mean percent change from baseline to endpoint in HDL for the FAS is presented by baseline
TG category in the following table:

Mean (SD) Percent Change from Baseline to Endpoint in HDL (mg/dL) by Baseline

TG Subgroup (FAS)
Pitavastatin Atorvastatin
4 mg QD 20 mg QD
) N=274 ) =136
<150 mg/dL '
N 7 1
Baseline 49.7 243
% change to endpoint 14.5 (20.7) 6.9
150 - <200 mg/dL
N 79 39
Baseline 45.0 43.7
% change to endpoint 4.60 (15.6) 8.92 (14.3)
2200 mg/dL
N 188 96
Baseline 40.0 39.9
% change to endpoint 8.2 (15.6) 7.92 (17.0)

The mean percent increase from baseline in HDL was similar between the two treatment groups
in the TG subgroup category 2200 mg/dL. In the TG subgroup category 150-<200 mg/dL, the
mean percent increase from baseline was greater in subjects in the atorvastatin 20 mg group
compared with the pitavastatin 4 mg group. There were only eight subjects in the TG subgroup
<150 mg/dL, which is too few for meaningful comparison with the other subgroups. The p-value
for the interaction between treatment and TG category was P=0.251.

Triglycerides (TG):

Changes from baseline in TG are summarized for the FAS in the following table:
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Individual Efficacy Study Review
David Gortler, PharmD, FCCP
NDA 22-363: Pitavastatin (LIVALO™)

Change from Baseline in Secondary Efficacy Lipid Variables: hsCRP (mg/L) (FAS)

Pitavastatin Atorvastatin
4 mg QD 20 mg QD
N=274 N=136
Baseline mean (SD) 4.08 (6.595) 3.11 (4.057)
Endpoint mean (SD) 3.93 (9.033) 2.85 (3.992)
Mean change (SD) -1.4 (10.483) -2.6 (4.279)
Adjusted Mean Difference -8.6
(95% CI) (-2.44; 0.73)

P-value 0.288

Mean hsCRP values were higher in the pitavastatin 4 mg group compared with the atorvastatin
20 mg group at baseline. At endpoint, hsCRP decreased by 1.4 mg/L in the pitavastatin 4 mg
group and by 2.6 mg/L in the atorvastatin 20 mg group. The adjusted mean difference between
treatment groups was -8.6 mg/L, which was not statistically significant (P=0.288).

Small-Dense-LDL:
Changes from baseline in small-dense-LDL are summarized for the FAS in the following table:

Change from Baseline in Secondary Efficacy Lipid Variables: Small-Dense-LDL

(nmol/L) (FAS)
Pitavastatin Atorvastatin
4 mg QD 20 mg QD
- ) N=274 N=136

Baseline mean (SD) ' 1289.6 (504.9) 1342.4 (475.0)
Endpoint mean (SD) 865.8 (367.9) 803.0 (335.6)
Mean change (SD) -425.6 (437.8) -526.90 (440.6)
Adjusted Mean Difference -76.5
(95% CI) (-141.1; -12.1)
P-value 0.020

Mean small-dense-LDL values were higher in the atorvastatin 20 mg group compared with the
pitavastatin 4 mg group at baseline. At endpoint, the decrease in small-dense-LDL was greater
in the atorvastatin 20 mg group compared with the pitavastatin 4 mg group. The adjusted mean
difference between treatment groups was -76.5nmol/L and was statistically significant
(P=0.020).

Remnant-like particle cholesterol (RLP-C):

Changes from baseline in RLP-C are summarized for the FAS in the following table:
Change from Baseline in Secondary Efficacy Lipid Variables: RLP-C (mg/dL)

(FAS)
Pitavastatin Atorvastatin
4 mg QD 20 mg QD
N=274 N=136
Baseline mean (SD) 17.6 (9.4) 17.6 (10.1)
Endpoint mean (SD) 11.6 (6.9) 10.6 (5.3)
Mean change (SD) -6.1 (8.6) -7.1(10.2)
Adjusted Mean Difference -0.98
(95% CI) (-2.20; 0.25)
P-value 0.117

Page 128 of 158



[ndividual Efficacy Study Review
David Gortler, PharmD, FCCP
NDA 22-363: Pitavastatin (LIVALO™)

At baseline, RLP-C was similar in the two treatment groups. At endpoint, the decrease in RLP-C
was greater in the atorvastatin 20 mg group compared with the pitavastatin 4 mg group. The
adjusted mean difference between treatment groups was -0.98 mg/dL, which was not statistically
significant (P=0.117).

Adiponectin:
Changes from baseline in adiponectin are summarized for the FAS in the following table:

Change from Baseline in Secondary Efficacy Lipid Variables: Adiponectin (jg/mL)

(FAS)
Pitavastatin Atorvastatin
4 mg QD 20 mg QD
N=274 N=136
Baseline mean (SD) ' 7.68 (5.62) 6.61 (3.56)
Endpoint mean (SD) 7.34 (3.89) 7.93 (5.20)
Mean change (SD) -0.29 (4.80) 1.19 (4.36)
Adjusted Mean Difference 0.83
95% CI) (0.05; 1.61)
P-value _ 0.036

At baseline, adiponectin was higher in the pitavastatin 4 mg group compared with the
atorvastatin 20 mg group. At endpoint, mean adiponectin values decreased by 0.29 pg/mL in the
pitavastatin 4 mg group and increased by 1.19 pg/mL in the atorvastatin 20 mg group. The
adjusted mean difference between treatment groups was 0.83 pg/mL, which was statistically
significant in the FAS (P=0.036) but the difference between the groups was not statistically
significant in the PP population (P=0.120).

baseline to Week 12 or Endpoint in LDL in the FAS. The findings of the COM and PP
populations support these results.

e The mean change from baseline to endpoint in LDL in the FAS was -40.8% in the
pitavastatin 4 mg group and -43.3% in the atorvastatin 20 mg group. The adjusted mean
difference between the treatments was -2.33%. The lower bound on the 95% CI, at -6.2%,
was lower than -6%. Therefore, pitavastatin 4 mg was not non-inferior to atorvastatin 20
mg.

e There was a statistically significant treatment-by-sex interaction in the FAS (P=0.017). The
mean percent change from baseline to endpoint in LDL was higher in males in the
atorvastatin 20 mg group (-44.85%) compared with males in the pitavastatin 4 mg group (-
38.39%). Among females, the mean percent change from baseline was -43.89% in the
pitavastatin 4 mg group compared with -41.05% in the atorvastatin 20 mg group.

e There were statistically significantly greater changes from baseline to endpoint in TC, TG,
non-HDL, small-dense-LDL, and adiponectin in the atorvastatin 20 mg group compared
with the pitavastatin 4 mg group.
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Individual Efficacy Study Review
David Gortler, PharmD, FCCP
NDA 22-363: Pitavastatin (LIVALO™)

e Diabetes (Yes, No);

e Primary diagnosis (primary hypercholesterolemia, combined dyslipidemia, heterozygous
familial hypercholesterolemia).

Treatment by subgroup interactions were tested (ANCOVA) for those subgroups where each
level of the subgroup included >5% of subjects.

Summary statistics of the percent change in LDL from baseline to endpoint were presented by
treatment for each level of each subgroup.

Secondary efficacy lipid variables were evaluated using ANCOVA and 95% ClIs on the mean
differences between the pitavastatin groups and the corresponding pravastatin groups in terms of
change from baseline values. Non-inferiority margins for secondary variables were not
explicitly defined.

The LDL targets were calculated using data collected prior to randomization, based on the NCEP
Adult Treatment Panel III Guidelines. Target attainment, using the NCEP criteria was
determined using the LDL value from the last visit (endpoint for FAS or Week 12 for the PP
population). The proportion of subjects who reached their LDL target was analyzed using a
linear probability model, which assumes the identity link and binomial distribution including
treatment, country, risk categories (high, medium or low risk as defined in the NCEP guidelines)
and baseline LDL (categorized as defined in the NCEP guidelines), as factors, point estimates
(and 95% ClIs) of the differences between the pitavastatin groups and the corresponding
pravastatin groups presented. The analysis was also performed using logistic regression,
including treatment, country and risk categories as factors and baseline LDL as a covariate. If
iterative calculations met the convergence criteria with the linear probability model, the results
from this analysis would be presented.

Protocol Amendments:
There were two amendments to Protocol NK-104-306 dated 28 April 2005.

Amendment 1, - 04 August 2005

Amendment 1 was generated in response to two letters from the German Central Ethics

Committee (dated 30 June 2005 and 21 July 2005). The resultant changes were:

e In cases where a CK level over 1.5 x ULRR was observed, an additional control was
performed after 2 days. If the value continued to increase, the patient was discontinued from
the study.

A serum potassium measurement was required at all scheduled visits.
The study flowchart was amended.

Amendment 2, - 11 January 2006

Amendment 2 was generated to address a change in the protocol identification code, a delay in
approval of the open-label extension study, and to specify TG criteria for randomization. The
resultant changes were:
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Individual Efficacy Study Review
David Gortler, PharmD, FCCP
NDA 22-363: Pitavastatin (LIVALO™)

Change from Baseline in Secondary Efficacy Lipid Variables (mg/dL): TG (FAS)
Pitavastatin Pravastatin Pitavastatin  Pravastatin Pitavastatin Pravastatin
1 mg QD 10 mg QD 2 mg QD 20 mg QD 4 mg QD 40 mg QD
N=207 N=103 N=224 N=96 N=210 N=102

Baseline mean (SD) 141.2(53.91) 142.0(54.04) 137.2(48.70) 147.9(61.45) 145.4(55.83) 139.1(53.66)

Endpoint mean (SD)  118.8(43.75) 134.9(70.36) 114.3(46.21) 127.6(51.71)  110.6 (44.04) 115.0(44.27)

Mean % change (SD) -13.38 -4.72 -14.62 -11.00 -21.52 -14.61
(20.851) (27.822) (22.857) (23.859) (18.640) (20.705)

Adjusted Mean 8.72 4.81 6.20

Difference (95% CI) (3.70; 13.75) (-0.27; 9.90) (1.17; 11.23)

P-value 0.001 0.063 0.016

Triglycerides decreased in all treatment groups, and the magnitude of the change was dose-
related both in the pitavastatin and pravastatin treatment groups. The decrease was statistically
significantly greater in the pitavastatin 1 mg and 4 mg groups compared with the corresponding
pravastatin groups; the adjusted mean differences for the low and high-dose group comparisons,
respectively, were 8.72% (P=0.001) and 6.20% (P=0.016). However, the adjusted mean
difference in the medium dose group comparison, 4.81%, was not statistically significant
(P=0.063).

Apolipoprotein-B (Apo-B):
Change from baseline in Apo-B is summarized for the FAS in the following table:
Change from Baseline in Secondary Efficacy Lipid Variables (mg/dL): Apo-B (FAS)

Pitavastatin Pravastatin Pitavastatin Pravastatin Pitavastatin Pravastatin

1 mg QD 10 mg QD 2mg QD 20 mg QD 4 mg QD 40 mg QD
N=207 N=103 _N=224 _N=96 N=210 N=102

Baseline mean (SD) 147.1 21.61) 1459(23.13) 146.0(20.31) 149.1(19.66) 149.1 (22.23) 150.1 (21.94)
(N=201) (N=100) (N=212) (N=90) (N=201) (N=98)

Endpoint mean (SD)  109.2 (19.70) 121.3(25.99) 100.4 (18.69) 114.2(18.74) 94.0(18.82) 108.4 (20.70)
(N=207) (N=103) (N=223) (N=96) (N=208) (N=102)

Mean % change (SD) -25.35 -16.96 -30.93 -22.31 -36.58 -27.51
(10.905) (13.325) (11.572) (10.191) (12.171) (11.852)
(N=201) (N=100) (N=211) (N=90) (N=199) (N=98)

Adjusted Mean 8.07 9.03 9.11

Difference (95% CI) (5.37; 10.77) (6.25; 11.80) (6.39; 11.84)

P-value <0.001 ) <0.001 ) <0.001

Apo-B decreased in all treatment groups but more so in the pitavastatin groups compared with
the pravastatin groups, and the differences were statistically significantly different (P<0.001 for
all three comparisons). The magnitude of the changes was dose-related in both the pitavastatin
and pravastatin treatment groups. The adjusted mean differences for the dose group comparisons
increased slightly with increasing dose: 8.07% (low), 9.03% (medium) and 9.11% (high).

Non-HDL cholesterol:

Changes from baseline in Non-HDL cholesterol are summarized for the FAS in the following
table:
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Change from Baseline in Secondary Efficacy Lipid Variables: TC:HDL cholesterol ratio

(FAS)
Pitavastatin Pravastatin Pitavastatin Pravastatin Pitavastatin Pravastatin
1 mg QD 10 mg QD 2mg QD 20 mg QD 4 mg QD 40 mg QD
N=207 =103 N=224 N=96 N=210 =102

Baseline mean (SD)  4.38 (0.99) 4.59 (1.11) 4.37 (0.95) 4.432 (0.92) 4.55 (1.07) 4.52 (1.08)

Endpoint mean (SD)  3.37(0.71) 3.907 (1.11) 3.139 (0.76) 3.554 (0.75) 3.006 (0.71) 3.403 (0.912)

Mean change (SD) -1.011 (0.58)  -0.679(0.66)  -1.23 (0.65) -0.878 (0.51)  -1.547(0.71)  -1.12 (0.67)

Adjusted Mean 0.402 0.380 0.410
Difference (95% CI) (0.284;0.521) (0.261; 0.500) (0.292; 0.529)
P-value <0.00L » <0.001 <0.001

Total cholesterol:HDL cholesterol ratio was similar across all treatment groups at baseline
(between 4.372 and 4.586). At endpoint, mean TC:HDL cholesterol ratio was lower in all of the
treatment groups and the decrease was statistically significantly greater (P<0.001) in all three
pitavastatin groups compared with their corresponding pravastatin groups. The adjusted mean
differences for the dose group comparisons were: 0.402 (low), 0.380 (medium) and 0.410 (high).

Apolipoprotein Al (Apo-Al):

Change from baseline in Apo-Al is summarized for the FAS in the following table:
Change from Baseline in Secondary Efficacy Lipid Variables (mg/dL): Apo-A1l (FAS)

Pitavastatin Pravastatin Pitavastatin  Pravastatin Pitavastatin Pravastatin

1 mg QD 10mgQD  2mgQD 20 mg QD 4 mg QD 40 mg QD
N=207 N=103 N=224 N=96 N=210 =102

Baseline mean (SD) 173.5(26.00)  167.7(26.65) 173.6(28.03) 173.9(27.53)  170.3(25.88) 171.7(26.9)

Endpoint mean (SD)  176.7(29.01)  171.3(27.57) 177.6(28.70)  174.8 (26.15)  174.6 (27.49)  173.0 (30.36)

Mean % change (SD)  2.40 (13.17) 3.30(11.01) 2.84 (10.86)  0.82 (10.40) 2.81 (10.18) 0.18 (9.82)

Adjusted Mean 0.32 -2.04 -2.49 .
Difference (95% CI) (-2.26; 2.89) (-4.69; 0.61) (-5.08; 0.11)
P-value 0.810 0.131 0.061

For Apo-Al, the mean percent change from baseline to endpoint ranged between 2.40% and
2.84% in the pitavastatin groups and from 0.18% to 3.30% in the pravastatin groups, with no
apparent dose relationship. The adjusted mean differences for the dose group comparisons were:
0.32% (low), -2.04% (medium) and -2.49% (high), and were not statistically significant.

Apo-B:Apo-Al Ratio
Change from baseline in Apo-B:Apo-Al ratio is summarized for the FAS in the following table:
Change from Baseline in Secondary Efficacy Lipid Variables: Apo-B:Apo-A1l Ratio

(FAS)
Pitavastatin Pravastatin Pitavastatin Pravastatin Pitavastatin Pravastatin
1 mg QD 10 mg QD 2mg QD 20 mg QD 4 mg QD 40 mg QD
N=207 N=103 N=224 ' N=96 N=210 N=102

Baseline mean (SD)  0.87 (0.19) 0.89 (0.20) 0.86 (0.19) 0.87 (0.17) 0.90 (0.21) 0.90 (0.22)

Endpoint mean (SD)  0.64 (0.16) 0.73 (0.19) 0.58 (0.15) 0.66 (0.15) 0.55 (0.15) 0.65 (0.19)

Mean change (SD) -0.23 (0.15) -0.18 (0.14) -0.28 (0.15) -0.20 (0.13) -0.35 (0.15) -0.25 (0.15)

Adjusted Mean 0.07 0.08 0.10
Difference (95% CI) (0.04;0.10) (0.06; 0.11) (0.07;0.13)

P-value <0.001 <0.001 <0.001
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o. It was suggested that Kowa consider conducting a PK study in African Americans
compared to Caucasians to assure that no differences exist in pharmacokinetics

e The Agency recommend that comparative doses of atorvastatin to 40 mg be
included in studies to permit a reasonable evaluation of efficacy/safety and also
suggested alternative designs such as a parallel design and combining Study 301
and 302.
The Agency agreed to a deferral of pediatric studies until the post-approval phase.

e The Agency commented that a thorough QTc study should be conducted.

e The Agency requested that a statistical analysis plan be provided in addition to the
core study protocols for the Phase 3 program.

e The Agency agreed that the proposed number of patients and exposure duration

were sufficient to support an NDA.
() @) i

e The Agency requested inclusion of narratives for serious adverse events judged
“related to drug” by the investigator from Japanese post-marketing reports

e The Agency agreed that a full translation of reports and information from the
Japanese NDA was not necessary and that the summary translation described by
KRI would probably be sufficient.

e The final study report for extension study NK-104-310 would not be included in
the NDA '

All of the recommendations were implemented with the exception of the design for Study
NK-104-301 and 302. These two studies were kept as forced titration and two separate
studies as originally planned. Atorvastatin 40 mg was used only in Study 310 if patients
did not achieve the targeted LDL-C goals.

Pharmacokinetic studies have been conducted in special populations (elderly, renal
impairment, hepatic impairment and fatty liver) and the impact of race, gender, and time
of dosing on pharmacokinetics has also been studied. A total of 12 drug-drug interaction
studies have been conducted. :

A thorough QT study has been conducted with Pitavastatin 4 mg and 16 mg; the
applicant concludes there is no tendency to QT prolongation.

Phase 3 Clinical Trials

This original NDA is an electronic submission containing 5 Phase 3 clinical trials and 4
extension trials. The following is a list of the Phase 3 trials.

Study No. Objective

301 Pitavastatin 2 mg vs. atorvastatin 10mg

' Pitavastatin 4 mg vs. atorvastatin 20 mg in
patients with primary hypercholesterolemia
or combined dyslipidemia '
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CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

NDA/BLA Number: 22-363 Applicant: Kowa Co., Ltd Stamp Date: 10/1/2008
Drug Name: Pitavastatin NDA/BLA Type: Standard

On initial overview of the NDA/BLA application for filing:

| Content Parameter | Yes | No | NA | Comment
FORMAT/ORGANIZATION/LEGIBILITY
1. | Identify the general format that has been used for this Electronic CTD

application, e.g. electronic CTD.

2. | Onits face, is the clinical section organized in a mannerto | X
allow substantive review to begin?

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

4. | For an electronic submission, is it possible to navigate the X

application in order to allow a substantive review to begin
(e.g., are the bookmarks adequate)?

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

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

LABELING

7. | Has the applicant submitted the design of the development | X
package and draft labeling in electronic format consistent
with current regulation, divisional, and Center policies?

SUMMARIES

8. | Has the applicant submitted all the required discipline X
summaries (i.e., Module 2 summaries)?
9. | Has the applicant submitted the integrated summary of X
safety (ISS)?
10.| Has the applicant submitted the integrated summary of X
efficacy (ISE)?
11.| Has the applicant submitted a benefit-risk analysis for the X
product?
12.| Indicate if the Application is a 505(b)(1) or a 505(b)(2). If X

Application is a 505(b)(2) and if appropriate, what is the
reference drug?

DOSE

13.| If needed, has the applicant made an appropriate attempt to | X
determine the correct dosage and schedule for this product
(i.e., appropriately designed dose-ranging studies)?
Study Number:
Study Title:
Sample Size: Arms:
Location in submission:

EFFICACY

14.| Do there appear to be the requisite number of adequate and | X See Memorandum for
well-controlled studies in the application? details on the core
Phase 3 studies
Pivotal Study #1

Indication:

File name: 5_Clinical Filing Checklist for NDA_BLA or Supplement 010908
1



CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

Content Parameter

Yes

No

NA

Comment

Pivotal Study #2
Indication:

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?

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.

17.

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

Requested from the
applicant

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?

19.

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

20.

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

21.

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

22.

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

23.

Has the applicant submitted the coding dictionary” used for
mapping investigator verbatim terms to preferred terms?

Requested from
applicant

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?

25.

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

! 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.
? 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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CLINICAL FILING CHECKLIST FOR NDA/BLA or Supplement

IlYesINoINA!

Comment

OTHER STUDIES

Content Parameter

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)?

PEDIATRIC USE

28.

Has the applicant submitted the pediatric assessment, or
provided documentation for a waiver and/or deferral?

ABUSE LIABILITY

29.

If relevant, has the applicant submitted information to
assess the abuse liability of the product?

FOREIGN STUDIES

30.

Has the applicant submitted a rationale for assuming the
applicability of foreign data in the submission to the U.S.
population?

DATASETS

31

Has the applicant submitted datasets in a format to allow
reasonable review of the patient data?

32.

Has the applicant submitted datasets in the format agreed to
previously by the Division?

33.

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

34.

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

35.

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

T T B B T B

CASE REPORT FORMS

36.

Has the applicant submitted all required Case Report Forms
ina l_egible format (deaths, serious adverse events, and
adverse dropouts)?

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?

FINANCIAL DISCLOSURE

38.

Has the applicant submitted the required Financial
Disclosure information?

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?

IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE?

If the Application is not fileable from the clinical perspective, state the reasons and provide
comments to be sent to the Applicant.
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Interdisciplinary Review Team for QT Studies Consultation:
Thorough QT Study Review

NDA

22-363

Generic Name

Livalo (Pitavastatin or NK-104)

Sponsor

Kowa Research Institute, Inc.

Indication

Treatment of Primary Hypercholesterolemia and
Mixed Dyslipidemia

Dosage Form

Tablets

Drug Class Hydroxy methyglutaryl coenzyme A reductase
mhibitor (HMGRI) or “Statin”

Therapeutic Dose 4 mg QD

Duration of Therapeutic Use chronic

Maximum Tolerated Dose Not reported

Application Submission Date 20 January 2009

Review Classification Standard

Date Consult Received 30 January 2009

Clinical Division DMEP / HFD 510

1 SUMMARY

1.1 OVERALL SUMMARY OF FINDINGS

No significant QT prolongation effect of pitavastatin (4 mg and 16 mg) was detected in
this TQT study. The largest upper bounds of the 2-sided 90% CI for the mean difference
between pitavastatin (4 mg and 16 mg) and placebo were below 10 ms, the threshold for
regulatory concem as described in ICH E14 guideline. The largest lower bound of the
two-sided 90% CI for the AAQTcI for moxifloxacin was greater than 5 ms, and the
moxifloxacin profile over time is adequately demonstrated in Figure 5, indicating that the
assay sensitivity was established in the study.

The supratherapeutic dose (16 mg qd) produces mean Cpax values of 4.4-fold higher than
the mean Cp,ax for the therapeutic dose (4 mg qd). At these concentrations, there was no
detectable prolongation of the QTc interval. However, these concentrations do not cover
the worst case scenario where Cp,ax increased 6.6-fold due to metabolic inhibition with
cyclosporine. The Agency had previously recommended that doses higher than 16 mg
should be evaluated in the TQT study during the protocol review (see section 1 2). To

o 4z;.ccount for the increase in exposure with co-administration with cyclosporine s









represents a 13-fold greater concentration. The safety margin based on the free
form of pitavastatin lactone is approximately 900-fold (assuming 1.38% free
fraction value) greater than the maximum exposure at the clinical dose of
4mg/day. Pitavastatin lactone and E-4031 did not affect the resting membrane
potential, action-potential amplitude, or dV/dt max at any concentration.”

Reviewer’s comments: in vitro and in vivo data suggest that pitavastatin may not affect
QT duration at the proposed therapeutic dose.

3.3 PREVIOUS CLINICAL EXPERIENCE
From the IB

“The safety, tolerability, and pharmacokinetics in plasma and urine of pitavastatin
and its lactone have been investigated in four studies in Japanese (n=49) and
Caucasian (n=80) healthy subjects. Pitavastatin 0.5 to 8mg were administered to
Japanese and 1 to 64mg to Caucasian healthy subjects [1 to 4]. In studies in both
Japanese and Caucasian healthy subjects, tablets were used with matching
placebos.

“In 8 Japanese studies conducted in patients with hyperlipidemia, clinical adverse
events occurred in 368 of 886 patients (42%) evaluated for safety. The studies
comprised the phase II and phase III trials submitted for Japanese NDA approval.
These adverse events were considered to be not drug-related in 318 patients. The
most common individual adverse events were common cold (8.5%), abdominal
pain (4.4%), pharyngitis (4.0%), coughing (4.0%), headache (2.8%), and back
pain (2.8%). The most frequently reported laboratory events were increases in -
GTP (12.2%), CK (10.2%), ALT (9.1%), AST (7.2%), and LDH (5.4%).

“Qverall, 43 patients (4.9%) discontinued treatment because of adverse events;
these were considered drug-related in 25 patients (2.8%). There were 21 serious
adverse events; all were deemed unrelated to drug administration. In all cases, the
serious events resolved or improved except for two patients, one with bladder
carcinoma and one with cerebral infarction. No deaths occurred.

“Multiple once-daily administrations of pitavastatin 1 to 64mg for 2 weeks were
well tolerated. No SAEs were reported. In the low dose ranging study general
tolerability of pitavastatin 1, 2, 4, and 8mg was good. No SAEs were reported.
Thirty AEs were reported in 11 subjects, 26 (in 8 subjects) on pitavastatin and 4
(in 3 subjects) on placebo. AEs were mainly gastrointestinal events (14/30 in 5
subjects) and headaches (8/30). There was no relationship between the
occurrence/frequency of AEs and dose of pitavastatin. Relationship of AEs with
pitavastatin was assessed either possible (23/30) or unlikely (7/30). Although
pitavastatin was clinically well tolerated, some subjects had one or more out of
range transaminase values considered not significant, except for two subjects
receiving 1 and 8mg, respectively. These two subjects presented with
transaminase increases (mainly ALAT) of 2.0- and 3.7-fold the upper limit of
normal (ULN), respectively, both after seven days of multiple administrations.
Subjects were not discontinued from the study but continued treatment and were
followed up; the transaminase elevations resolved spontaneously.”






























Table 6: Pitavastatin Pharmacokinetic Parameters by Treatment Group.

Pharmacokinetic

Treatment Group

Parameter . . _ _
Mean (SD) thava:t-at;: 4 mg Plt:;lva:tiﬂ‘;'l3 16 mg
AUCy.. (ng-h/mL) 204.701 (77.6669) 839.913 (372.7108)

Cmax (NG/ML)

86.732 (45.0277)

371.319 (166.0392)

Tmax (N) 0.580 (0.33, 2.08) 0.580 (0.33, 1.67)
Kei (1/n) 0.04162 (0.018817)° 0.04521 (0.013706)°
tuz (h) 22517 (16.5861)° 17.536 (8.4326)°
V/F (L) 630.802 (385.7460)° 522417 (257.5533)°
CL/F (L/h) 22 367 (8.3227) 22.146 (8.0184)

2 Median (minimum, maximum)
"N=23
*N=30

Table 7: Pitavastatin Lactone Pharmacokinetic Parameters by Treatment Group.

Pharmacokinetic
Parameter
Mean (SD)

Treatment Group

Pitavastatin 4 mg
N =43

Pitavastatin 16 mg
N=43

AUCq.. (ng-h/mL)

540.498 (164.8471)

2170.388 (744.9316)

58.429 (16.6621)

290.290 {139.2213)

Trax (D)

2.080 (1.08, 4.12)

1.580 (0.58, 2.28)

Ke: (1/n)

0.04013 (0.014312)°

0.04095 (0.011894)°

t2 (0)

20.691 (12.4423)"

18.527 (6.0951)°

# Median {minimum, maximum)
®N=28
*N=34

Total and peak exposure to pitavastatin lactone also increased proportionally with
increased dose between the 4-mg and 16-mg groups. The exposures increased
approximately 4-fold with the 4-fold increase in dose. The median Ty, for pitavastatin
lactone was similar in the 2 treatment groups, 2.1 hours and 1.6 hours for the pitavastatin
4-mg and 16-mg groups, respectively. As with pitavastatin, the t;, of pitavastatin lactone
was estimated for only those subjects where the correlation coefficient (r*) of the
regression analysis of the elimination phase was 0.9000 or greater. The mean t,, for
pitavastatin lactone was similar in the 2 treatment groups, approximately 20.7 hours and
18.5 hours for the pitavastatin 4-mg (28 subjects) and 16-mg (34 subjects) groups,
respectively.

The pitavastatin lactone AUCO-t was approximately 2.5-fold that of the AUCO-t of
pitavastatin in both the pitavastatin 4-mg and 16-mg groups. The Cpax was slightly lower
for pitavastatin lactone than for pitavastatin in both the pitavastatin 4-mg and 16-mg
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