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There were isolated alkaline phosphatase values >1.5XULN in 1(0.3%) patient on 1 mg
pitavastatin and 3(0.3%) patients on 2 mg pitavastatin. Two patients (0.2%) in the 2 mg
pitavastatin group reported an elevated ALP >2XULN, but this magnitude of increase was not
observed in the higher pitavastatin groups. One subject (0.5%) in the placebo group reported an
elevated ALP >1.5XULN.

Demographic Analysis of Patients with Transaminase £levations

In order to investigate potential patient populations who might be at a higher risk of AT
elevations, data were analyzed to see if there was an association with AT elevations and the
patient’s age, sex, presence of hypertension, or diabetes, baseline creatinine or baseline AT
levels.

Table 54 Demographics of Patients with ALT/AST Elevations in Clinical Trials

Pita 1 mg | Pita2 mg Pita 4 Pita 8 mg | Pita 16 mg Pita 32 Pita 64
(N=309) (N=951) mg (N=479) (N=102) mg mg
(N=1540). (N=34) (N=33)
Number of
subjects with 2 8 4 6 9 8 5
>3XULN ALT
or AST
‘Sex
_ Males 0 ) 3 1 4 2 3 ) 3
Females 2 5 3 2 7 5 2
Age - , . ] . i
Mean (SD) 67 (1.41) | 54.5(9.9) | 49.8 (14.4) | 50.3(16.6) | 62.4 (10.4) | 68.8 (6.94) | 61.0 (8.40)
Median 67 53.5 45.5 j 48 | 64.5 70.0 56.0
Range 66-68 - 35-67 35-69 34-74 © 44-73 59-76 53-72
Hypertension
Yes L 2 L 6 _ 1 4 5 4 3
_ No 0 2 3 ' 2 4 4 2
Diabetes ) ) . ) . -y . _
Yes 0 1 1 0 2 0 K
~ No 2 [ T 3 G 7 8 5
Baseline ' '
Creatinine ! . . : .
Mean (SD) 0.70 (0.0) 0.88 0.80 34.72 | 1.04(0.25) | 1.10 (0.21) 1.28
) (0.116) (0.115) (52.32) ] (0.11)
Median ) 0.70 0.8 0.8 1.05 - 0.90 1.00 1.30
Range 0.7-0.7 0.8- 1.1 0.7- 0.9 1.0- 107.8 0.8-1.5 09-1.5 | 1.1-14
Baseline ALT
>]1XULN
Yes 1 5 0 | 1 0 0
No 1 3 4 5 8 8 5

Source: Pitavastatin Study Report, Table 1.3.1.

Of the 42 patients with elevated ATs, 16 (38%) were men and 26 (62%) were women.
Pitavastatin 1 to 4 mg doses had 6 patients with baseline ALT elevations and 7 patients with
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normal liver tests who subsequently had elevations in ALT or AST. Only 2/28 subjects on
pitavastatin 8 mg to 64 mg had elevated AT at baseline who subsequently had elevations of AT
on pitavastatin. Hypertension (60%) was more prevalent than diabetes (9.5%).

Of the 42 patients with elevated liver enzymes on pitavastatin, 13 subjects had the drug
withdrawn. Data are not available on the remaining subjects as to how many had the dose
lowered or how many had pitavastatin withheld temporarily. However, at least 2/3 of the patients
with elevated liver enzymes were able to continue on treatment despite ALT elevations.

Renal-Related Lvents

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. Thus, the clinical relevance of
statin-associated proteinuria is debatable with the Renal Expert Panel of the National Lipid
Association’s Safety Task Force finding no evidence that statins cause acute renal failure or renal
insufficiency (not associated with rhabdomyolysis) (Kasiske, 2006). The Renal Expert Panel also
found no convincing evidence of an association between statins and hematuria. In fact, there are
also studies suggesting that statins have a renal protective effect (Fried, 2001).

Preclinical pharmacology/toxicology data in rats suggest a possible role for 8-hydoxypitavastatin
and renal toxicity (see Section 4.3). The plasma and urine concentrations of 8-
hydroxypitavastatin was investigated in clinical study 15. Seven healthy Japanese male
volunteers were administered 4 mg pitavastatin once daily under fed conditions for seven days in
an open-label study conducted to investigate the pharmacokinetics of plasma pitavastatin, lactone
and 8-hydroxy pitavastatin metabolites. Blood and urine samples for determination of
pitavastatin and its metabolites plasma concentrations and urinary excretion were obtained at
specified intervals over Days 1 to 9. Safety was assessed by clinical laboratory tests
(hematology, biochemistry, urinalysis and serum lipids), ophthalmology, vital signs, physical
examination and adverse events. According to the applicant, a trace amount of 8-
hydroxypitavastatin (0.6 ng/mL) was detected in the plasma of two subjects. The cumulative
excretion was less than 1% for 8-hydroxypitavastatin and its conjugate.

This clinical reviewer recommends the inclusion of 8-hydroxypitavastatin assessment in the
post-marketing required pharmacokinetic study in severe renal impairment.

There were a number of problems with the assessment of proteinuria and hematuria in the
pitavastatin NDA. The applicant did not provide pooled data from the Phase 3 trials of the
dipstick urinalysis. 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 or reversibility of proteinuria was not examined in the extension trials
with spot urine protein/creatinine ratios. A correlation of creatinine changes from baseline to end
of treatment to the changes in proteinuria could not be made because the applicant did not collect
serum creatinine at end of treatment.
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¢ Willing to adhere to the recommended diet (NCEP Step-1 or equivalent diet) throughout
the whole study period

Exclusion Criteria

Pregnant females

Females of childbearing potential not taking oral contraceptives for greater than three
months before study entry, or intending to stop contraception during the study period
Body Mass Index (BMI) > 30 kg/m’

Alcohol abuse, defined by a current' intake of > 14 standard drinks each week. A
standard drink was defined as one glass of wine (200mL at 11% alcohol) or one bottle of
beer (500 mL at 5%) or 30 mL of spirits

History of hypersensitivity to HMG-CoA reductase inhibitors

Any other disease or condition which in the opinion of the investigator might pose a risk
to the subject or confound the results of the study (e.g. other endocrine diseases or acute
or chronic infections)

e Use of one or more of the following concomitant drugs: immunosuppressive drugs (e.g.,
cyclosporin), systemic antifungal agents of the azole class [e.g., itraconazole or
ketoconazole), warfarin or warfarin-like anticoagulants, mibefradil, vitamins containing
niacin, erythromycin or erythromycin-like drugs (e.g. clarithromycin and azithromycin),
corticosteroids including inhalation formulation, androgens (estrogen and progesterone as
replacement therapy for post-menopausal females were permitted if the dose was
unchanged for at least eight weeks before enrolment at Visit 1 and was not intended to
change throughout the whole duration of the study]

e Treatment with any other investigational drug within 30 days before the enrolment visit
(Visit 1)

Compliance < 80% during the placebo run-in period
For subjects with known Type I or Type 11 diabetes mellitus, the fasting serum glucose
level had to be < 126 mg/dL at Visit 2

e Subjects with significant renal impairment, defined by serum creatinine > 1.8 mg/dL at
Visit 2, or known nephrotic syndrome

e Uncontrolled hypertension (treated or untreated), defined as diastolic blood pressure
>110mmHg and/or systolic blood pressure 2180 mmHg. Subjects receiving beta-
blockers or diuretics could be enrolled only if their treatment had been unchanged for at
least 8 weeks before enrollment (Visit I), and if it was not intended to change during the
study

e History of myocardial infarction, unstable angina, stroke, transient ischemic attack,
percutaneous transluminal coronary angioplasty or coronary artery bypass surgery
Congestive heart failure NYHA Class 3 or 4
Subjects with known active liver disease and/or elevated serum transaminase (AST or
ALT) > 2x ULN at Visit 3

e Subjects with known muscular or neuromuscular disease and/or CK > 3x ULN at Visit 3
with no obvious explanation (e.g. muscular trauma, massage or strenuous exercise)
Any malignant tumor which required any treatment within the past 10 years.

Subjects with known cataracts, however, subjects whose lenses have been removed could
be enrolled
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Resting pulse and blood pressure were similar in all treatment groups at baseline. Eight subjects
(3.2%) had a significant abnormality in ECG measurement at baseline.

One hundred and eighty-nine subjects (72.7%) received at least one concomitant medication.
There were no differences between the treatment groups with respect to the number of subjects
receiving concomitant medication during the study.

The most common hypolipidemic drug treatments previously taken were: simvastatin (53
subjects [24.1%]), cholesterol and triglyceride reducers (39 subjects [17.7%)]), pravastatin (1.9
subjects [8.6%]), and atorvastatin (17 subjects [7.7%]). All other statin therapy was taken by
less than 5% of the population.

Primary Endpoint (changes in LDL measurements):

The primary efficacy variable for the ITT population was the percentage change in LDL between
baseline and endpoint. There were statistically significant differences in the adjusted mean
percent change in LDL between each pitavastatin group and placebo (p<0.001) as shown in the
following table:

P_erc__ent Change from Baseline LDL at Week 12 in Study:

ITT population Placebo ) Pitavastatin (QD)

LDL (nig/dL) 1 mg 2 mg amg 0@
Week 12, LOCF

N 51 52 , 49 50 b) (4)
Baseline mean (SD) 196.9 (27.0) 196.9 (27.0) 200.8 (19.3) 196.9 (27.0)
Adjusted mean % change 4.0 333 -38.2 -46.5

p-value for diff vs placebo <0.001 » <0.001 <0.001

The adjusted mean percent changes from baseline in LDL were -33.3%, -38.2%, -46.5%,® @

® @  for the pitavastatin 1 mg, 2 mg, 4 mg,® @ doses, respectively, compared with -4.0%
for placebo (p=0.000 all active doses vs. placebo). The differences in the changes in LDL
between each active treatment group were also statistically significant (p<0.027).

Results for the PP population were comparable with the ITT population.

Secondary Efficacy Endpoints:

Secondary Efficacy Endpoint: Total cholesterol (TC)

Mean percent changes in TC at endpoint for pitavastatin 1, 2, 4®®  mg were statistically
significant compared with placebo (p<0.001) and the pairwise comparisons between the
individual active-treatments were all statistically significant (p<0.032) as shown in the following
table:
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The secondary efficacy assessment criteria were the percentage change between baseline and
endpoint in other lipid parameters: TC, HDL, TG, and Apo Al and Apo B.

Withdrawals:

A total of six subjects (2.4%) withdrew from the study prematurely and 246 subjects (97.6%)
completed the study. In general, the percentage of subjects who withdrew prematurely was
similar among treatment groups. Subject withdrawals from the study after enrollment are
presented by treatment group, as shown below:

Study withdrawal by primary reason _ _— A
' NK- 104 Placebo Total
I mg 2 mg 4 mg n=5 _ o
| n=49 n=50 1 n=50 n=252
Completed stud 48 49 48 50 246
. p Y (98.0%) (98.0%) (94.1%) (100.0%) (97.6%)
P,rematurerwith'drawal 1 (2.0%) 1(2.0%) | 3 (5.9%) 0 (0.0%) 6 (2.4%)
Withdrawal of consent 1* 1 2 0 5
Clinically significant or
SAE 0 0 1 . 0 1

Protocol amendments:
Amendment 1 (dated 26 November 1999): this amendment was designed to improve the safety

of subjects participating in the trial by excluding all subjects with a history of percutaneous
transluminal angioplasty or coronary bypass surgery.

Amendment 2 (dated 8 December 1999): this amendment was designed to ensure that the study
complied with the conditions requested by the Israeli Ministry of Health and, therefore, only
applied to Israel. Only subjects without any history of cardiovascular disease and without a
history of prior treatment with statins were to be enrolled into the study. The CK value that was
the trigger for withdrawal of subjects from the study was reduced from 10x the upper limit of
normal to 5x the upper limit of normal.

Protocol violations:

In total, 252 subjects entered the randomized phase of the study. Three of the 252 randomized
subjects were not included in the ITT population. Of these 249 subjects, 32 had major protocol
deviations and were not included in the PP population, giving a total of 217 subjects in the PP
population.

Demographic and Other Baseline Characteristics

The majority of the subjects in the [TT population were male (male: 167 subjects [67.1 %]); this
proportion was similar in all treatment groups. The mean age of the subjects was 51.7 years
(range, 19 to 75 years), with most subjects aged between 45 to 64 years (177 subjects [71.1 %]).
The majority of subjects were Caucasian (241 subjects [96.8%)]).

Approximately half of the subjects in the ITT population were smokers (135 subjects [54.2%]);
the mean duration of smoking history was 25.2 years (range, 2.4 to 102.0 years). There were no
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clinically significant differences between treatment groups with regard to tobacco consumption.
The majority of subjects consumed alcohol (167 subjects [67.1 %]); the mean consumption was
5.3 alcoholic drinks per week. The proportion of subjects who consumed alcohol was greater in

the pitavastatin 1 mg, 2 mg,® @ groups as compared to the pitavastatin 4 mg and placebo
groups.

A total of 217 subjects (87.2%) had at least one clinical risk factor for CHD.

Demographic characteristics (ITT population; N = 249)

— NKJ& T Plassbo _
" 1Img " 2mg " 4mg ‘ ‘
 n=49 n=s0 . ne48 =50

S N 30 N 00 O 30 S B3
S e
' ‘Male' 33 | 614 | 35 | 700 | 20 | 604 | 34 | 680
““Female | 16 | 327 | 15 | 300 | 19 | 396 | 16 | 320
"~ Caucasian | 49 | 100.0| 47 | 940 | 44 | OL7 | 50 | 1000
“Asan [ 0 00| 1 |20 3 [63 | 0 [ 00

“Black | 0 | 00| 1 |20 ] 1T |21 | 0 | 00
Ageears: | | | | | T NN
Mean | 516 sto | 33 | s12
Std Deviation 9.4 9.5 ' 9.4 1.6
Median | 530 520 | 535 50.0
Min,Max | 230 70.0 22.0,73.0 30.0,74.0 27.0,75.0

Clinical risk factors for CHD:

The majority of subjects in the ITT population (68.3%) had one or two clinical risk factors for
CHD. All treatment groups were broadly similar with respect to the proportion of subjects with
clinical risk factors. Details of the number of clinical risk factors for coronary heart disease are
presented in the following table:

Number of clinical risk factors for CHD (ITT population; N = 249)
1 mg 2mg | 4mg 0@ Placebo
n=49 N=50 N=48 N=50
n % n % n % n %
At least one risk factor: |
No ‘ 8 16.3 6 12.0 5 10.4 8 | 16.0
Yes 41 | 837 | 44 | 880 43 | 896 42 | 84.0
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