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Russia

violations

Site # (Name,Address, Pro toéol
Phone number, email, D Number of Subjects Indication
. fax#) .
Site #2301 56 randomized
Dr. Leiv Ose 111 screened . .
Rikshospitalet - University | 3> 0% | 6 DIC peinaty hypertipidemia
Hospital 12 with protocol ysip
N-0027 Oslo, Norway violations
Site #2501 33 randomized
Dr. Mark Blagden NK-104- 52 screened primary hypetlipidemia
Avoriiale Surgery 302 §DIC and mixed dyslipidemia
3-5 Avondale Road, ‘ 16 with protocol
Chesterfield, S40 4TP, UK | | violations
o R s
Prof Yury Shvarts ‘713 ;zr;i:;::jzed
Saratov State Medical NK-104- primary hyperlipidemia
N 3D/C : i
University 302 . and mixed dyslipidemia
5 with protocol
137, Bolshaya Sadovaya str. violations
Saratov, 410054, Russia ___ | . —
TreEy Ty I S ——— . e
Prof Victor Gurevich ig ;i?g:;z:ized
Central Medical Unit #122 NK-104- primary hyperlipidemia
1 D/C : LTI
4, Prospect Kultury, 302 Sp——— and mixed dyslipidemia
St.Petersburg, 194291, P

In a consult dated July 9, 2009, the Division of Scientific Investigations concluded that the above
six clinical sites adequately adhered to the study protocols and that the data from these sites may
be used in support of the proposed indications.

3.3 Financial Disclosures

A signed FDA form 3454 (Certification: Financial Interests and Arrangements of Clinical

Investigators) was included in the submission declaring the absence of financial interests and
arrangements between the applicant and clinical investigators. The form was appended with a list
of investigators who participated in all the Phase 2 and Phase 3 studies.

4 Significant Efficacy/Safety Issues Related to Other Review

Disciplines

4.1 Chemistry Manufacturing and Controls

Suong T. Tran, Ph.D. reviewed the Chemistry, Manufacturing and Controls (CMC) data. A brief
summary of the CMC data is provided below.
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4.4 1 Mechanism of Action

Pitavastatin selectively and competitively inhibits HMG-CoA reductase, the rate-limiting
enzyme that converts 3-hydroxy-3-methylglutaryl coenzyme A to mevalonate, a precursor of
cholesterol. /7 vive studies in animals and 77 v#o studies in cultured animal and human cells
have shown pitavastatin to have a high uptake into, and selectivity for, the liver, the target organ
for cholesterol lowering. In 77 v7ve and 7z vizro studies, pitavastatin produces its lipid-modifying
effects in two ways. First, it increases the number of hepatic LDL receptors on the cell-surface to
enhance uptake and catabolism of LDL. Second, pitavastatin inhibits hepatic synthesis of VLDL,
which reduces the total number of VLDL and LDL particles.

442 Pharmacodynamics

In study PKH/NKN98389N/NK-104.1.01 with healthy volunteers, lipid parameters were
assessed along with pharmacokinetic parameters and showed a dose-response for LDL reduction
after 7 days of treatment at doses up to 8 mg. In study HPC/NKN00435N/NK-104.1.19, there
was not a dose response for LDL reduction with daily doses of 24 to 64 mg.

44 3 Pharmacokinetics

The pharmacokinetics of pitavastatin shows a linear profile over 1 mg to 24 mg doses, although
the increase in steady state AUC between 2 mg and 4 mg is 2.7 fold. The ratio between the
highest and lowest AUC values varies up to 4-fold in the therapeutic range.

For the doses lower than 4 mg, the time to steady state could not be determined due to the large
numbers of concentrations below the limit of quantification. For the higher doses, the
concentrations showed that steady state was achieved after 6 days of dosing for pitavastatin and
after 5 days of dosing for the lactone metabolite.

The half-life of pitavastatin is approximately 8.5 to 12 hours for the 2 mg and 4 mg doses
following multiple doses in the fed state. ’

Pitavastatin is not metabolized by CYP3A4. CYP2C9 and CYP2C8 have minor involvement in
the metabolic pathway. The uptake of pitavastatin into hepatocytes is principally by OATP1B1
(organic anion transporting polypeptide) but OATP1B3 and NTCP (sodium-dependent
taurocholate co-transporting polypeptide) also play a role (Fujino, 2005). Within the liver
pitavastatin is metabolized to pitavastatin lactone by UGT1A3 and UGT2B7. Efflux from the
liver is mediated by the transporter BCRP (breast cancer resistance protein).

According to the applicant, the main metabolite for the parent compound is a pitavastatin lactone
that is “inactive”. The lactone is reversibly converted back to the parent active moiety. This
suggests that the two molecules exist at equilibrium in blood after drug administration. Although
the metabolite may be ineffective in terms of efficacy, it is unknown if the pitavastatin lactone
contributes to adverse events such as myalgia. There is both non-clinical and clinical evidence
that the lactone moiety of statins plays a part in adverse muscle reactions (Skottheim, 2008).
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* Satisfied -6% non-inferiority criterion
Source: Individual clinical study reports

The mean percent change in LDL from baseline to endpoint for the integrated core studies is
presented in the following table.

Table 14 Mean Percent Change in LDL (mg/dL) from Baseline to Endpoint (FAS
Population) - Integrated Core Studies

Baseline Week 12 Endpoint % change Week 12
Treatment N (mg/dL) (mg/dL) Endpoint
Mean Sb Mean Sb % SD
Pitavastatin
1 mg 309 173.39 28.790 119.40 27.416 -30.79 12.251
2mg 945 179.32 21.514 111.12 28.455 -37.98 14.062
4mg 1533 171.50 | 27.208 97.02 28.615 4317 15.333
Atc}rir_astatin ' » _ | . '
10 mg 118 180.82 17.621 1234 | 27.119 -37.74 14.796
20 mg 238 161.42 29.168 91.05 30.649 4337 16.248
Simvastatin ) _ , o
 20mg 107 | 184.07 17.152 119.07 27.647 -34.97 15.528
40 mg 228 175.13 21.801 98.75 26.608 -43.32 15058
Pravastatin _ »
10 mg 103 | 163.57 22.285 126.68 28.594 2241 14.051
20 mg | 96 163.71 19321 116.24 20.851 -28.83 11.054
40 mg 102 166.58 21.893 109.47 25.342 3398 14.299
Placebo 154 189.55 29.744 184.32 34.730 2.35 12.991

Table includes limited data from phase 2 studies 2204 and 2 10.
Source: End-of-Text-Tables 5.2.1 and 5.2.2

The two core Phase 2 studies demonstrated that pitavastatin 1 mg through 4 mg lowers LDL in a
dose-related manner and to a statistically significantly greater extent than placebo.

The results of the individual Phase 3 core studies showed that, with the exception of Study 305
(study of type Il diabetics), the mean percent decrease from baseline to endpoint in LDL for
pitavastatin 2 mg was non-inferior to atorvastatin 10 mg and simvastatin 20 mg. The mean
percent decrease from baseline to endpoint in LDL for pitavastatin 4 mg was non-inferior to
atorvastatin 20 mg and simvastatin 40 mg.

In study 305, the lower bound of the 95% confidence interval for the difference in the mean
percent change in LDL from baseline to endpoint was just over the -6% criterion. Thus the 4 mg
dose of pitavastatin was considered “inferior” to the 20 mg dose of atorvastatin in subjects with
type II diabetes.

In study 306, all three pitavastatin doses (1 mg, 2 mg, and 4 mg) showed statistically

significantly greater mean percent reductions in LDL from baseline to endpoint when compared
with the three corresponding doses of pravastatin (10 mg, 20 mg, and 40 mg). A statistically
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Non-HDL Cholesterol

Non-HDL levels were not reported in studies 202 and 203.

The results from studies 301, 302, and 304 showed that the decreases from baseline to endpoint
in non-HDL were either comparable to or greater in the pitavastatin groups (2 mg to 4 mg) vs.
the comparator groups but the differences were only statistically significantly in favor of
pitavastatin (pitavastatin 2 mg vs. simvastatin 20 mg) in Study 302. For the 305 study, the
decrease from baseline to endpoint in non-HDL was 35.7% in the pitavastatin 4 mg group and
39.7% in the atorvastatin 20 mg group and difference for between-group comparisons was

statistically significant in favor of atorvastatin 20 mg. For study 306, pitavastatin was
statistically significantly superior to pravastatin in all three dose group comparisons.

The following table presents the mean percent change in non-HDL from baseline to endpoint by
study and dose for the core Phase 3 studies.

Table 21 Mean Percent Change in Non-HDL (mg/dL) from Baseline to Endpoint by Study
and Dose - Core Phase 3 Studies (FAS Population)

Study Baseline Week12 | %C hange Mean
Treatment N (mg/dL) LOCF Week 12 difference p-value vS.
7 (mgdL) | _LOCF (95% CI)
Mean (SD) Mean (SD) Mean (SD)
NK-104-301
Pitavastatin ‘ _
2 mg 315 | 215.121.17) | 140.4 (31.07) | -34.67(13.02) | -0.63 (-3.71, 0.688 Atorvastatin
‘ 2.45) 10 mg
4 mg 298 | 213.3(21.02) | 125.3(31.20) | -41.10(14.16) | 0.47 (-2.62, 0.766 Atorvastatin
3.56) 20 mg
Atorvastatin
10 mg 102 | 211.1(22.55) | 136.5(32.85) | -35.16 (15.16) NA NA NA
20 mg 102 | 214.3(22.86) | 127.1(34.57) | -40.57 (15.14) NA NA NA
NK-104-302
Pitavastatin
2mg 307 | 216.4(21.29) | 138.9(32.69) | -35.81(13.73) | 3.60 (0.54, 0.021 Simvastatin
6.66) 20 mg
4 mg 319 | 215.1(19.94) | 127.9(30.64) | -40.53(13.26) | 1.04 (-1.98, 0.499 Simvastatin
4.05) 40 mg
Simvastatin
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0. 1.9 Persistence of Lfficacy andlor Tolerance fjfects

The absolute changes in LDL and other lipid parameters observed with pitavastatin in the 12-
week Phase 3 trials appear to persist with long-term treatment. Based on long-term data with
other statins, there is no reason to believe that the changes in lipid levels observed within 6-8
weeks of starting pitavastatin would not persist with chronic therapy.

0. 1. 70 Additional Fjficacy [ssues/Analyses

None

7 Review of Safety

As a class the statins have been associated with elevated liver ATs and rarely hepatitis and liver
failure. The clinical data presented by the applicant in this NDA show a frequency of AT
elevations for pitavastatin which is similar to that seen for currently approved statins. No cases of
Hy’s Law or liver failure were seen in the pitavastatin clinical trials.

Statins have also been associated with myopathy and rare cases of rhabdomyolysis, which can
lead to acute renal failure and death. Nine of 648 (1.38%) subjects treated with pitavastatin doses
of 8 mg and higher developed rhabdomyolysis (defined as CPK>10XULN and myoglobinemia
with/without myoglobinuria) in Phase 2 studies. The rhabdomyolysis occurred within 3 weeks of
administration of the higher doses.® @

In addition to the known association of statins with rhabdomyolysis and liver AT elevations, the
development of proteinuria with and without hematuria has been observed with all the statins
(Bays, 2006). However, it has been suggested that the proteinuria found in humans treated with

" statins may not be a toxic effect, but a physiologic response. The mechanism for the proteinuria
is unclear, although there have been postulations of inhibition of protein uptake by renal tubular
cells via the statin effect on HMG-CoA reductase activity in the kidney (Gotto, 2003). Thus, the
clinical relevance of statin-associated proteinuria is debatable. The Renal Expert Panel of the
National Lipid Association’s Safety Task Force found no evidence that statins cause acute renal
failure or renal insufficiency. The Renal Expert Panel also found no convincing evidence of an
association between statins and hematuria (Kasiske, 2006).

There were a number of problems with the assessment of proteinuria and hematuria in the
pitavastatin NDA. The applicant did not provide pooled dipstick urinalysis data from the Phase 3
trials. The applicant only conducted spot urine protein/creatinine ratios on 334 subjects in four
Phase 3 trials (55 on 2 mg pitavastatin, 175 on 4 mg pitavastatin, 7 on 20 mg simvastatin, 30 on
40 mg simvastatin, 13 on 10 mg atorvastatin, and 54 on 20 mg atorvastatin). Furthermore,
persistence of proteinuria was not examined in the long-term extension trials with spot urine
protein/creatinine ratios.

In the data presented to this clinical reviewer, the frequency of patients with worsened
proteinuria was similar with pitavastatin, atorvastatin, and simvastatin. However, the number of
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Disc Disorder

System Organ | Pitavastatin | Pitavastatin | Pitavastatin | Pitavastatin | Pitavastatin
Class/Preferred 8 mg 16 mg 32 mg 64 mg 1mg-64mg
Term N=479 (N=102) (N=34) (N=33) (N=3448)
Gastroenteritis 0 0 0 0 1 (0.0)
Peritonsillar 0 0 0 0 1 (0.0)
abscess

Injury, 2(0.4) 0 0 0 4(0.1)
Poisonings, and

Procedural

Complications

Alcohol Poisoning 0 0 0 0 0
Concussion 0 0 0 0 1(0.0)
Femoral Neck 0 0 0 0 1(0.0)
Fractures

Humerus Fracture 0 0 0 0 0

| Joint Dislocation 1(0.2) 0 0 0 1(0.0)
Lower Limb 1(0.2) 0 0 0 1 (0.0)
Fracture
Skin Injury 1(0.2) 0 0 0 1 (0.0)
Investigations 1(0.2) 0 2(5.9) 2 (6.1) 7 (0.2)
Alanine 0 0 1(2.9) 1(3.0) 2 (0.1)
Aminotransferase

Increased
Arteriogram 0 0 0 1(0.1) 0
Coronary
Aspartate 0 0 1(2.9) 1(3.0) 2 (0.1)
Aminotransferase
Increased ) ]

"Blood Creatine 0 0 1(2.9) 1(3.0) 2(0.1)
Phosphokinase .
Increased
Blood Creatinine 0 0 0 0 1(0.0)

Increased ) »

Blood Urine 0 0 0 1(3.0) 1 (0.0)
Present . _

"Myoglobin Blood 1(0.2) 0 0 0 1 (0.0)
Increased

' Metabolism and 0 0 0 1(3.0) 1(0.0)
Nutrition
Disorders
Hypokalemia 0 0 0 1(3.0) 1 (0.0)
Musculoskeletal 2(0.4) 2(1.9) 3(8.9) 309.1) 10 (0.3)
and Connective
Tissue Disorders
Arthralgia 0 1(1.0) 0 0 1 (0.0)
Intervertebral 0 0 0 0 1 (0.0)
Disc Degeneration
Intervertebral 0 0 0 0 0
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System Organ Atorvastatin Simvastatin Pravastatin Pitavastatin
Class/Preferred Overall Overall Overall 1-64 mg

Term (N=505) (N=336) (N=301) (N=3448)

Source: Table above.
| [ [ {

There were no cases of serious myalgia, myopathy, renal disorders or rhabdomyolysis for
atorvastatin, simvastatin, or pravastatin. In contrast, these SAEs occurred in subjects taking
pitavastatin, but only with higher doses (> 8 mg).

Table 41 Most Frequent SAEs for Pitavastatin in Group 1 and Group 3

“SOC/PT i " Group 1 ' ~ Group 3

No. (%) of Pts. | Pita 1 mg Pita 2 mg Pitadmg |  Pita2 mg Pita 4 mg
N=309 _ N=951 N=1540 |  N=2562 N=2406

"Mean Exposure 11.6 12.0 11.9 16.7 37.4
(Weeks)

“No. (%) of | 1(03) 10 (1.1) 21 (1.4) 66 (2.6) 73 (3.0)
Subjects with
any SAE

Cardiac 0 3(0.3) 8(0.5) 12 (0.5) 25 (1.0)
Disorders

Myocardial 0 1(0.1) 5(0.3) 3(0.1) 10 (0.4)
Infarction

Gastrointestinal 0 1(0.) oD 502 | 904
Disorders

Musculoskeletal 0 0 1(0.1) 11(0.4) 5(0.2)
and CT
Disorders

Neoplasms 0 0 1(0.1) 15 (0.6) 6(0.2)
Benign, .
Malignant &
Unspecified (inc
_Cysts &Polyps)

Source: Pitavastatin Study Report, Table 2.7.4.87

More SAEs occurred with longer duration of exposure to pitavastatin. From the table above, the
incidence of SAEs in Group 3 was 2.8% (139/4968) for pitavastatin 2 mg and 4 mg. This was
slightly higher than the 1.2% (31/2491) for pitavastatin 2 mg and 4 mg in Group 1. Most of the
SAE:s in Group 3 continued to be related to ongoing cardiovascular disease. However, the
incidence of SAEs in musculoskeletal and connective tissue disorders was higher in Group 3
(0.3% or 16/4968) as compared to Group 1 (0.04% or 1/2491). Given the longer duration of
exposure in Group 3 as compared to Group 1, it is not unexpected there is a higher incidence of
serious musculoskeletal and connective tissues disorders in Group 3.

7. 3.3 Dropouts and/or Discontinuations

Group 3 Analysis
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