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AG25003 - Plasma drug level in rats (Crj:CD(SD)) in single oral dose toxicology

Crj:CD (SD) rats (n=4 or 5/sex/time-point) were administered a single oral dose of 10,
30, and 90 mg/kg NK-104. Crax and AUC was significantly higher in females than males
at the 90 mg/kg dose; females showed higher total exposure to NK-104 at every dose
than did males.
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Kimata H, Fujino H, Koide T, Yamada Y, Tsunenari Y, Yanagawa Y. Studies on -~

the metabolic fate of NK-104, a new inhibitor of HMG-CoA reductase (1): -

A ribu
' 1998; 13:'484-498 [Kimata ez 2/, 19

Key study findings:
¢ The authors also examined the pharmacokinetic parameters of unchanged NK-104 in
rats. The lung and liver showed the longest half-life and heart and skeletal muscle

showed the lowest half-life.

e Greater than 99% of radioactivity was excreted in feces within 72 hours after dosing,
while less than 1% was excreted in urine. ’

¢ NK-104 was estimated to be a poor substrate for P450 enzymes in rats.

The authors examined the pharmacokinetic parameters of unchanged NK-104 in plasma,
heart, lung, liver, kidney, and skeletal muscle in rats. Major site of distribution was to the
liver, and liver Cinax and AUC were approximately 19 and 32 times higher than plasma
Cumax and AUC, respectively. Heart tended to accumulate radioactivity up to 24 hours
after radiolabeled pitavastatin administration, and these metabolites were determined to
be B-oxidation products (mostly M-6, Cpax ~1 hour, to a lesser extent M-3, Cpax ~3 hours,
and M-8 accumulated and became the predominant metabolite in heart much later, Cppy
~24 hours). The authors also examined the pharmacokinetic parameters of unchanged
NK-104 in rats. The lung and liver showed the longest half-life and heart and skeletal
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muscle showed the lowest half-life. Greater than 99% of radioactivity was excreted in
feces within 72 hours after dosing, while less than 1% was excreted in urine. NK-104
was estimated to be a poor substrate for P450 enzymes in rats.

Table V. A: Concentration of unchanged NK-104 and its metabolites in plasma, liver, kidney, lung, heart and skeletal muscle
after oral administration of “C-NK~104 ¢0 male rats (dose: 1 mg/kg)
Time Coacentration (ug/g) ) Concentration {ug/g)
Toue ) e Lactane M3 M4 M6 N-7 M-8
. M-10 M-11 Unknown Polar
Plasma 0.5 0200£0.077 ad, 0.01L£0.005 0.001:£0.001 0.013+0.012 od. 0.004 £0.000 nd. nd. 0.00420.001  ©.005:1+0.002
1 0.079:0.020 nd. 0.003£0.004 ad. 0.005:+0,004 n.d. 0.004::0.001 ad. nd. 0.002=0.001  0.004:-0.001
3 0.033+0.013 od. 0.001:£:0.002 ad. 0.00620.007 nd. 0.004:£0.001 od. nd. nd. 0.00520.001
6 0.013+0.005 ad. nd. nd 0.003:£0.002 ad 0.005+£0.002 ad. nd. nd. 0.007::0.001
% ad. ad. ad. n.d. nd. nd. 0.007+0.001 ad. ad. nd, 0.008:20.001
Liver 0. 3812£1.545 0.055:L0.030 0.029::0.012 0.014::0.012 0.022:40.019 0.004:0.002 0.009:£0.00¢ 0.009+0.008 0.009+£0.006 0.11420057 0.79620.330
1 211220205 0.027+£0.017 0.050:£0.044 0.008:£0.007 0.013+0.011 0.006::0.005 0.008:0.006 0.008x0.009 0.00720.007 0.112+0.059 051620080
3 0.794:0210 0.008+0.003 0.006::0.002 0.002::0.002 0.004:£0.004 0.002£0001 0.012x0002 0.003+£0002 0.003+0.002 0031+0.0i3 0.304+0.002
6 040420.118 000220002 0.002£0.002 0.001£0001 0.002:0.002 nd. 0.00820.005 (.004+0.004 0.001£0.000 0.000£0.004 0.197::0.027
% 0.006£0.005 n.d. n.d. nd. a.d. ad. 0.005::0.002  0.002+0.002 0.001+0.000 0.002+0.001 0.0640.013
Kidney 05 0.366£0.090 0.001:0.001 0.032%0.817 0.001:0.001 0.007£0.007 nd. 0.002:£0.000 ad. od. 0.0122+0.004 00690011
1 0.149:0.019 od 0.015+0.004 nd. 0.00420.004 nd. ad. ad. ad. 0.003+0.001  0.058:0.017
3 0.04810.008 nd. 0.0081:0.004 nd. 0.004::0.005 nd. 0.001.£0.00L nd nd. 0.001:£0.002  0.025:£0.011
6 0.032:£0.006 nd 0.003::0.002 n.d 0.003+0.002 nd. 0.002::0.001 nd. nd. ad. 0.018+0.005
% nd n.d. nd. nd. 0.003::£0.003 n.d. 0.010::0.001 a.d. nd n.d. 0.008:::0,001
Lung 0.3  0.131%0.027 od 0.001+0.601 ad. 0.0030.003 nd. ad. nd nd. nd. 0.017:£0.008
1 0.034::0.030 ad. nd nd nd. nd. nd. nd. ad n.d. 0.007£0.002
3 0.017£0.003 ad. ad. ad ad nd. ad. nd. nd od. 0.004::0.000
8 0.011£0.004 nd od. nd ad nd. od. nd ad. nd. 0.004:0.001
24 ad. nd. nd. ad. ad. nd. . nd. nd. nd nd. 0.004 £0.001
Heart 05  0.101£0.021 od. 0.008:£0.007 0.001£0.003 0.046:0.040 ad.  0.001::0.001 nd. nd. 0.00120.001 0.012%0.004
1 0.041:0.020 o.d 0.003:0.002 nd. 0.047::0.040 nd. 0.001::0.000 nd. ad. nd. 0.012£0.003
3 0.00720.003 nd 0.021:0.025 nd. 0.029:£0.03¢ nd. 0.005:0.002 ad nd. nd. 0.0080.005
6 ad. ad. 0.001:0.001 od 0.022£0.013 nd. 0.008:0.00¢ ad nd nd. 0.006:0.001
2 ad, od. nd. ad. 0.031 £0.916 n.d. 9.038:0.001 nd. nd. 0.00720.002 0.006+0.002
Skeletal ¢ 0.019+0.010 o.d. nd. nd. 0.003£0.002 nd. ad. nd. ad. ad. 0.003::0.002
muscle 1 0.011:£0.003 nd nd. nd. 0.003£0.003 nd, nd. nd. nd. n.d. 0.004:£0.008
3 0.0030.003 nd nd. od 0.004+0.005 ad. nd. nd. nd. nd. 0.002:1.0.008
8 ad ad, ad. nd 0.002::0.002 ad. nd. nd. nd. nd. 0.002:+0.002
% ad od nd ad 0.005£0.003 od. 0.00820.001 ad. ad. nd. 0.003£0.001
Fach value represents the mean+S.D. of thres rats. n.d. : 0ot detected

(Sponsor, M4, Kimata et al., p14-15)

laboratory animals and humans, Xenoblo Metabol Dlsﬁos 1999 14 79 91 [Fll]an et
al., 1999a]

Key study findings:

¢ Exposure to NK-104 (AUC) as a function of dose was greatest in rabbits >>dogs
>humans >rats >monkeys.

e NK-104 lactone was the primary metabolite in humans and dogs.

e Fecal excretion was the primary route of excretion in humans, rats, dogs, and monkeys;
urinary excretion was the primary route of excretion in rabbits.

¢ NK-104 was determined to be a poor substrate for P450 enzymes, due to relatively
low concentrations of oxidation products detected in human plasma.

Pharmacokinetic parameters were tested for humans, rats, rabbits, dogs, and monkeys
after single intravenous administration and/or single oral administration of pharmacologic
doses of NK-104 (~ 0.1 mg/kg i.v., rabbits and dogs; 0.3 mg/kg i.v., monkeys; 1 mg/kg
1.v., rats; ~ 0.1 to 1 mg/kg p.o., rabbits and dogs; 0.3 to 3 mg/kg, rats and monkeys).
Humans were administered 2 mg NK-104 p.o. daily for 5 days (the approved dose in
Japan).
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Fig. 7 Relationships between area under the curve of the plasma concentration of NK-104 and dose in rats (A), rabbits
(), dogs (A), monkeys (@) and humans (O)
Bach point represeats the mean£S.E of 3-6 animals or bumans.
Human data were quoted from a phase-one clinical study”.

(Sponsor, M4, Fujino et al. 1999, p13)
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(Sponsor, M4, Fquo et al. 1999, p5)

Fujino H Tsunenari Y, Koide T, Yonemitsu M, Yanagawa Y, Kimata H. Studies on
the metabolic fate of NK-104,'a new inhibitor of HMG-CoA reductase (2):
Absorptlon, dlstnbutlon, metabollsm, excretlon and accumulatlon following.
“repeated oral administration of [“C] NK 104 m rats, Xenoblo Metabol Dlspos 1998;
| 13: 499-507 [Fujino «74/,1998a] L ,

Key study findings:

¢ Of that amount accumulated in heart tissue, the predominant form was a pentenoic acid
derivative (M-6) followed by a propenoic acid derivative (M-8).

e M-6 and M-8 were also the form that predominated in skeletal muscle.

['*C]-Labeled NK-104 was administered to rats (n=4) for 9 days at 1 mg/kg. NK-104
appeared to be more concentrated in the liver, kidney, and skeletal muscle. Excretion
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was almost exclusively in feces. Parent NK-104 was the predominant form excreted. Of
that amount accumulated in heart tissue, the predominant form was a pentenoic acid
derivative (M-6) followed by a propenoic acid derivative (M-8). M-6 and M-8 were also
the form that predominated in skeletal muscle. Steady state plasma concentrations were
reached on Day 4, which were approximately 2-fold higher than plasma concentrations at
Cinax on Day 1.

PUTATIVE METABOLISM OF NK-104 IN RATS
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(Sponsor, M4, Fujino et al. 1998, p4)

RF9932 - Plasma concentratmn of NK~104 after repeated oral admmlstratlon to -
pregnant rats : .

NK-104 (3, 10, and 30 mg/kg) was admlmstered to pregnant er CD rats (2-4
animals/group) during the period of fetal organogenesis (Day 7-18 of pregnancy/segment
I) and 1 mg/kg NK-104 was administered to Jla:Wistar rats (2-3 animals/group) during
late pregnancy (Days 17-21/early segment [II). Doses for the segment II study were
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based on a teratogenicity study conducted earlier (see study RFG2508), where a NOEL
was determined to be 10 mg/kg. Doses for the early segment I1I study were based on an
earlier study (see study RFG2511). Plasma NK-104 and NK-104 lactone were
quantitated by HPLC. Pharmacokinetics of NK-104 exposure were similar between non-
pregnant rats, pregnant rats during the period of fetal organogenesis, and pregnant rats
during the early segment III period from Day 17 to parturition.

Table IV. Plasma concentrations and pharmacokinetic parameters of NK-104 after
repeated oral administration of NK-104 to the pregnant during the period
of fetal organogenesis

Plasma Concentration (ug/mL) S ‘
Group No. Time after administration (hr) '{hm:; (V;R:L) “:;I_Jhgor:i)
0.5 1 2 6 24
Group: 1 (1 'mg.kg)
1 0.10 0.11 0.14 0.07 0.06 2.0 0.14 179
2 0.08 0.08 0.04 0.04 0.04 0.5 0.08 1.00
3 0.08 0.04 0.06 0.03 0.04 0.5 0.08 0.91
4 0.11 0.12 0.0% 0.05 0.04 1.0 0.12 1.28
Mean 0.09 0.09 0.08 0.05 0.05 10 0.11 1.25
S.D. 0.02 0.04 0.04 0.02 0.0t 0.7 0.03 0.40
Group: 2 (3 mg.kg) )
1 0.18 0.14 0.12 0.10 0.09 0.5 0.18 241
2 1.33 0.74 0.39 0.14 0.05 0.5 1.33 4.19
3 0.20 026 0.30 0.08 © 0.09 20 0.30 274
4 0.31 0.29 0.24 0.17 0.13 0.5 0.31 4.01
Mean 0.51 0.36 0.26 0.12 0.09 09 0.53 333
S.D. 0.55 0.26 0.11 0.04 0.03 0.8 0.54 0.90
Group: 3 (10 mg.kg)
1 2.07 1.69 1.05 0.52 0.18 0.5 207 1227
2 - - 149 075 0.11 20 1.49 1297
Mean 207 1.69 127 064 - 0I5
S.D. 0.31 0.16 0.05
Group: 3 (10 mg.kg) Non pregnant Animal
3 5.04 332 237 0.53 0.14 0.5 504 19.28
4 6.80 348 1.34 041 0.29 0.5 6.80 16.48
Mean 59 3.40 2.11 047 022 05 5.92 17.88
_8.D. 1.24 0.11 1.08 .0.08 %!_l 1 &0 1.4 1.98
- No sample because missing of extraction of biood ) o ) )

(Sponsor, M4, RF9932, p19)
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Table V. Plasma concentrations and pharmacokinetic parameters of NK-104 after
repeated oral administration of NK-104 to the pregnant rats during the
late pregnancy
Plasma Concentration (pg/mL)
Group No. Time after administration (hr) }‘ﬁ":; (p(g:/“:L) ("{;UI:,:;:E‘)
0.5 1 2 6 24
Group: 4 (1 mg.kg)
1 0.05 0.04 0.05 0.03 0.08 240 0.08 1.23
2 0.09 0.06 nd. ad. 0.05 0.5 0.09 0.54
3 nd. 0.01 nd. nd. 0.02 240 0.02 0.19
4 0.08 0.06 0.02 n.d. 0.04 0.5 0.08 0.50
Mean 0.06 0.04 0.02 0.01 0.05 123 0.07 0.61
S.D. 0.04 0.02 0.02 0.02 0.03 13.6 0.03 0.4
Group: 5 (3 mg.kg)
1 1.51 0.80 0.54 0.18 045 0.5 1.51 874
2 0.09 0.09 0.05 nd. 0.04 0.5 0.09 0.60
3 0.50 0.34 0.31 0.04 0.14 0.5 0.50 298
Mean 0.70 0.41 0.30 0.07 021 0.5 0.70 4.10
S.D. 0.73 0.36 0.25 0.09 021 0.0 0.73 4.18
Group: 6 (10 mg.kg)
2 6.51 439 207 044 0.10 0.5 6.51 26.46
3 1.78 1.60 0.99 0.14 0.09 0.5 178 6.92
Mean 415 3.00 1.53 0.29 0.60 0.5 415 16.69
S.D. 3.34 1.97 0.76 0.21 0.71 0.0 3.34 13.82
Group: § (3 mg.kg) Non pregnant Animal
4 0.98 0.51 0.44 0.10 0.02 0.5 0.98 3.25
Group: 6 (10 mg.kg) Non pregnant Animal
1 235 1.99 138 0.44 0.24 0.5 235 13.12
4 293 2.03 1.51 0.31 0.12 0.5 293 11.25
Mean 264 2.01 145 0.38 0.18 05 264 12.19
SD. 041 . 003 009 0.09 0.08 00 041 1.32
nd: Below limitof quantification (< 0.0 pg/imL) ) o

(Sponsor, M4, RF9932, p19)

| R98042 - Pharmacokinetic of [*C]-NK-104 in guinea pigs_

Key study findings:
e Ty, was extremely long in guinea pigs, at 38.3 hours
¢ Urinary excretion represented ~20% of total excretion in that model

Plasma concentrations and urinary/fecal excretion were studied in guinea pigs. Guinea

pigs (n=4) were administered 1 mg/kg NK-104. Blood was collected at 0.25, 0.5, 1, 2, 3,
6,9, 12, 24, 48, 72, 96, and 120 hours post-dose. Metabolic cages were utilized to collect
24-hour fecal and urine samples daily for 6 days.
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PHARMACOKINETICS IN PLASMA

Tmax Cmax  AUC() AUCGnf) T1/2
(hr) (ngeg/ml) (18 eq. br /mD) (hr)

COPYRIGHT MATERIAL

| /OF €XPOSUTE 10 TADDITS © . 00 o0 s

Key study findings:

¢ Doe rabbits showed decreased food consumption and decreased weight at the high-
dose of 1 mg/kg pitavastatin.

¢ Total cholesterol tended to decrease at 0.3 and 1.0 mg/kg pitavastatin, compared to
controls that also experienced a decrease in total cholesterol during the administration
period.

Kbl:JW(SPF) rabbits were administered NK-104 by oral gavage at 0.1, 0.3, and 1
mg/kg/day from Day 6 to Day 18 of pregnancy. On Day 20 of gestation, animals were
anesthetized and euthanized. Ovaries and uterus were removed and corpora lutea and
implantations were counted. The state of fetuses was recorded, and live fetuses were
examined for anomalies and were weighed; placentas were examined. Blood samples
were obtained for toxicokinetic analyses.
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collected after 24, 48, and 72 hours (cumulative in 24 hour increments) post-dose. M-13
and NK-104 parent were present in low amounts in urine (~0.2% excretion rate over 72
hours for each).
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91.804 — Absorption, metabohsm, and excretlon after smgle oral. and mtravenous
administration of NK-104 in Cynomolgus monkey . ' =

Key study findings:

¢ [n monkeys, NK-104 and metabolites were excreted predominantly in the feces (~78%)

e Urinary excretion was a minor route (~11%)

® Most radioactivity that was recovered in urine and feces was in the form of parent NK-
104

¢ M-14 (aryldihydrodiol) was the predominant metabolite in feces (~13% of total
radioactivity recovered) and in urine (47% of total radioactivity recovered)

[*“C]-labeled NK-104 was administered to male cynomolgus monkeys (n=3) at 3 mg/kg
as a single oral dose. One additional monkey was administered a single dose of 0.3
mg/kg radiolabeled NK-104 by i.v. All animals were analyzed for radioactive parent and
metabolite levels in plasma, feces, and urine. Blood was collected 30 min, 1, 2, 4, 8, 12,
24 hours, 2, 3, 5 and 7 days for orally administered animals. Additional time points were
added for i.v. administered animals at 2, 5, 10 and 20 minutes post-injection. Urine and
feces were collected cumulatively for 24 hours for 7 days.

PHARMACOKINETIC PARAMETERS

3 mg/kg, p.o. 0.3 mg/kg, L.v.
Blood Plasma Blood Plasma
tinax
30 £ 1.7 X B . ..
P 3.0 1 30 +17 NA N.A.
Comx 4104 =416 540.2 + 742 NA N.A
(g egmL) 4 = 41 . LA. LA,
AUCo i
147 % 3.1 0 £ 52 139 B
(ug e by 3, 2 s, 191
AUCp ; '
(g 0q. hrimL) 157 £29 234 + 49 1.56 24t
F. (%) 1016 L 186 971 1203
A
ta (1) 164 + 145 4“4 =113 49.0 856
()
Data of the p.o. group are expressed as the mean + S.D. of three monkeys.
N.A. : Not applicahle

(Sponsor, M4, 91804, p39)
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EXCRETION OF RADIOLABEL AFTER ADMINISTRATION
OF NK-104 p.o AND i.v.

Cumulative excreted radioactivity (% of dose)

‘Time (hr) 3 mg/kg, p.o. 0.3 mg/kg, i.v.
Urine Feces Total Urine Feces Total
0~24 9.1 + 25 43 £ 13 134 =+ 98 10.1 0.1 10.1
0~48 10.1 + 26 29.0 £ 223 39.0 = 249 10.7 52.7 63.4
0~72 106 + 26 575+ 69 680 £ 95 1o 70.2 81.2
0~96 108 + 26 68.1 =+ 54 789 = 6.5 1.1 79.5 90.6
0~120 109 £ 26 739+ 45 848 =+ 42 1.2 86.0 97.2
0~144 110 £ 26 763 = 43 873 = 3.1 11.3 876 989
0~168 110 £ 26 775 £ 4.4 886 + 28 113 88.3 99.6

Data of the p.o. group are expressed as the ﬁmnvﬁ S..D. of three monlwy# . )

(Sponsor, M4, 9L804, p39)
2.6.4.4 Distribution

The highest protein-binding was detected in humans >rabbits >rats >monkeys >dogs
>mice. Distribution to lens is highest in dogs and mice. The plasma protein-binding
ratio for pitavastatin lactone was determined to be 98.95-99.33% in human plasma.
Pitavastatin crosses the blood-milk barrier.

Pitavastatin is concentrated in milk (up to 7.2-fold greater than maternal plasma
concentration at 6 hours post administration. Pitavastatin (parent) was the primary form
found in rat milk. 5-Ketopitavastatin was the primary metabolite observed in rat milk.
Fetal pitavastatin concentrations were <36% of maternal plasma pitavastatin
concentrations.

| RF9945 = Plasma concentration of NK-104 after single oral administration to mice

Key study finding:
¢ NK-104 is distributed to bone marrow and plasma at roughly equal concentrations in
mice

This study was carried out in order to determine how much NK-104 was found in the
bone marrow versus the amount present in plasma.
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STUFY GROUP ASSIGNMENTS

Group No. Dose Volume Animal Number (/group)
(mg/kg) (mL/kg) Male Female
1-4 500 10 5 5
5-8 1000 20 5 5

Sampling point (time afier administration)
Group1 & 5: 1hr, Group2 & 6: 2hr
Group3 & 7: 6hr, Group 4 & 8: 24 hr

(Sponsor, M4, RF9945, pS5)

CONCENTRATION OF NK-104 IN BONE MARROW VERSUS PLASMA

AFTER SINGLE ORAL ADMINISRATION IN MICE

g

Mae i@
Sttme/ke

2
-3
=3

Concontration { g /mL oc g )

“

Conceatration (pg /mL org )
&

]

=4 -
=3 @

-

Concentgation { g /mL or g )

1 2 & % .2 6
. Time after Ademisistration ( br ) Time shier Admsinistration ( hr )

(Sponsor, M4, RF9945, p12-13)

Fujmo H Yamada I Kopma J ‘Hirano: M Matsumoto H, Yoneda M. Studies on’tl}e
‘metabolic fate of NK-104, a new mhlbltor of HMG-CoA reductase (5) Ievitro.
metabolism and plasma_ protem binding i m ammals and human; Xenoblo Metabol

Dispos 1999; 14: 415-424

Key study findings:
e NK-104 was strongly protein bound in all species studied

¢ The highest protein-binding was detected in humans >rabbits >rats >monkeys >dogs

>mice
e Distribution to lens is highest in dogs and mice
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PLASMA PROTEIN BINDING IN RATS. MICE,

RABBITS, DOGS, MONKEYS, AND HUMANS

Animal Test s RAUO Of
o ) Gug/mi)  mpemnd
0.1 0.8+0.0
in vitro 03 0.8+0.0
1.0 0.710.0
Male rat 05 0504  0.7:00
1 0.361 0.8£0.1
anw 0195 08201
4* 0.121 09
0.1 0.5x0.0
Female rat i vitro 0.3 0.6£0.0
1.0 0.7x0.0
0.1 33104
Monse in vitro 03 32201
1.0 34202
0.1 0.60.1
Rabbit in vitro 0.3 05+0.0
1.0 0.5x0.0
0.1 1.6+0.1
Dog in vitro 0.3 17401
1.0 1.7+0.1
0.1 1.3£0.0
Moakey in vitro 0.3 1.3+0.0
1.0 1.3+0.0
0.1 05100
Human 1 viiro 03 0.420.0
1.0 0.410.0
* 0.1 0.4
4% HSA invitro * 0.3 04
* 1.0 05
0.1 5.7+0.1
0.06%:-AGP*** in vitro 03 5.1+0.8
1.0 5.5%0.7
Each value represents the mean+S.E.
*:n=2
**HSA : Human serum albumin
***o~AGP : Human acidic a-glycoprotein

(Sponsor, M4, Fujino et al. 1999, p5)

None of the prototype drugs for high protein-binding in human plasma significantly

affected the unbound ratio of NK-104.
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EFFECTS OF HIGHLY PROTEIN BOUND DRUGS ON PROTEIN
BINDING OF NK-104 IN HUMAN PLASMA

Interacting Concentration  Unbound ratio of NK~104 Interacting ~ Concentration  Unbound ratio of NK~104
Drug (ug/ml) (%) Drug (ug/mi) (%)
0 0.4+0.0 0.0 03200
Warfarin 3 0.4+0.0 Furosemide 0.5 0.3+0.0
15 0.4%0.0 25 0.4+0.0
0 0.5£0.0 0 0.4x0.0
Diazepam 15 0.5+0.0 Tbuprofen 50 0.4::0.0
75 0.5+0.0 250 0.4+0.0
0.0 0.31+0.0 0.0 0.3+0.0
Digitoxin 0.1 0.4+0.0 Nitrendipine 0.1* '0.3+£0.0
0.5 0.4+0.0 0.5 0.3£0.0
0 0.5+0.0 ' 0 0.4+0.1
Phenylbutazone 100 0.4+0.0 Glibenclamide 100 0.51:0.1
500 0.6+0.0 500* 0.6+0.2
0 0.3+0.1
Phenytoin 20 0.4+0.0
100 0.4+0.0
Each value represents the mean+S.E. of four plasma samples.
* n=3
Final plasma concentration of NK~104 was 0.3 ug/ml.

(Sponsor, M4, Fujino et al. 1999, p6)

NK-104 increased the unbound ratio of protein-bound digitoxin when the concentration
of NK-104 was above 0.1 pg/mL. However, the effect was a small increase in unbound
digitoxin of ~2.2% to ~2.7%, between 0.1 pg/mL and 1.0 pg/mL NK-104.

EFFECTS OF NK-104 ON PROTEIN BINDING OF OTHER
HIGHLY PROTEIN BOUND DRUGS IN HUMAN PLASMA

. . Unbound ratio of Interacting NK-104 Unbound ratio of
mw g{; /:?,4) intemtzt;zx)g drug Drug (ug/m?) mtu-ac(t’lzf drug
0.0 0.8+0.0 0.0 13.9+14
Warfaria 0.3 0.8£0.1 Propranolol 0.3 13.61.0
10 0.8+0.1 10 13.0+1.2
0.0 1.5+0.1 0.0 7.1%0.2
Diazepam 0.3 1.5£02 Nitrendipine 0.3 6.7+0.1
1.0 1.5+0.1 1.0 6.8+0.1
0.0 2.2+0.1 0.0 1.0x0.0
Digitoxin 0.3 2.6+0.1* Glibenclamide 0.3 1.2+0.2
1.0 2.710.0** 1.0 1.1x0.0
0.0 24+0.1
Digitoxin 0.03 2.3+0.0
0.1 22+0.0
Each value represents the mean+S.E. of four plasma samples.

(Sponsor, M4, Fujino et al. 1999, p6)

For formation of M-13, M-3, and M-8, female rat microsomes appeared to be the most
similar to human microsomes of the species tested, although there was a bigger fraction
of non-M-13, M-3, and M-8 metabolites (metabolites of unknown structure) in human
microsomes than in female rat microsomes (4.3% versus 0.9%).
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METABOLITES IN MICROSOMAL FRACTIONS FROM RAT, DOG, RABBIT,
GUINEA PIG. MONKEY AND HUMAN (AND HUMAN S9) AFTER 2 HOURS

% of composition
Species
NK-104 M-13 M-3 M-8 Unknown
Male rat microsome ) 834103 - 95+08 4.310.2 0.7£0.2 2.1+£03
Female rat microsome 81.0+0.8 17.7+05 0.410.0 0.0 0.9+03
Dog microsome 98.0+0.6 0.4+0.0 1.5+0.5 0.1+£0.0 0.1+0.0
Rabbit microsome 93.1+-0.4 2.0+0.2 0.0 0.0 5.0+0.2
Guinea pig microsome 89.8+0.5 2.7+0.2 0.0 0.0 7.5+0.5
Cynomolgus monkey microsome 39.4+3.1 38.4+23 0.7+0.1 0.0 214+14
Human microsome 78.8+1.2 16.3:0.8 0.5+0.1 0.0 4.3+0.6
Human S-9 90.5+0.8 7.5+038 0.1+0.0 0.0 2.0+02
Each value represents the Mean+S.E. of four-five samples.

(Sponsor, M4, Fujino et al. 1999, p7)
CYP2C9 appeared to be the only P450 isoform that hydroxylated NK-104 to any extent.

HYDROXYLATION OF NK-104 IN HUMAN LYMPHOBLASTOID

CELLS EXPRESSING P450 ISOFORMS

BNK-104 050 M

WNI-104 2.5 M

DINK-104 25u M

Formaolien of M-13 (nmol/2/mg protein)

IIIITTFFTFFIIF

(Sponsor, M4, Fujino et al. 1999, p8)

RI107017 ~ Calculation of the human plasma protem bmdmg ratio of NK-104
lactone by ultracentrifugation method

Key Study Findings:

¢ The plasma protein-binding ratio for pitavastatin lactone was determined to be 98.95-
99.33% in human plasma in this er »vo assay.

The human plasma protein to plasma binding ratio was determined using

ultracentrifugation and equilibrium dialysis techniques. Plasma samples were obtained
from 9 healthy male volunteers. Pitavastatin or pitavastatin lactones were added to
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plasma at 300, 1000, and 3000 ng/mL. Lactone stability was measured to evaluate the

loss of lactone over 24 hours, so that corrections for lactone hydrolysis could be applied
over the course of the experiment (~3.2% over 4 hours at 4 °C. Pitavastatin lactone was
measured in samples using column-switching HPLC with UV detection before and after
ultracentrifugation. The apparent protein-binding ratio for pitavastatin lactone was very
high (98.95 to 99.33%) in plasma, in this assay.

| ATR-148-100 — Mechanism of uptake of NK-104 by human liver

Key study findings:

e Pitavastatin appears to be a substrate for OATP2 (LST-1)

To determine the uptake mechanism of NK-104 in human liver Xenopus oocytes
expressing LST-1(OATP2, SLC21A6), a sodium independent organic anion transporter
expressed only in the liver and uptake in human hepatocytes was examined. The
Knw=5.53 £ 1.7 uM for LST-1 was observed. A linear relationship between the amount
and duration of uptake was observed for 45 minutes in the transfected oocytes. The

Kn=2.99+ 0.79 uM was observed in human hepatocytes where linear uptake is seen from

20-100 sec.

[R101068 - Study on various fransporters and NK-104__

Key study findings:

e Pitavastatin appeared to be a p-glycoprotein substrate at 1 hour, but not at 6 hours post-

administration

e This may indicate a time-dependent saturation of P-gp.
¢ The 1 hour time-points were omitted from a publication of these data in the public

domain

Sponsor evaluated the concentration of radioactive NK-104 and its metabolites in
transgenic p-glycoprotein knockout mice versus their non-transgenic counterparts. The
study indicated that p-glycoprotein may be a transporter for NK-104 or its major
metabolites, because the tissue distribution was dissimilar at 1 hour, but similar between
the mouse strains at 6 hours post-administration. Since there was higher concentrations
in liver of -/- mice than +/+ mice at 1 hour but the difference was absent at 6 hours, this
may indicate a time-dependent saturation of P-gp or that the data simply are confounded.

CONCENTRATIONS OF NK-104 AND METABOLITES IN LIVERS OF MDR1a/b

strain NK-104 M3 M-8 M-6 M-11 Unknown metsbolites
Liver  1hr  mdriajb{e/+) 0.063£0.072 00950078 0.052+0072 00730110 0006 £0011  0.033 = 0.046
mdriafbl-/-) 05100307 007920014 03610169 0319+ Q153  0.036 +0.062  0.003 + 0.008
6hr  mdriajb{e/s) 0.441 0440 0320+ 0.194 001520012 0206 £0237 0121 £0.138  0.035 + 0.037
mdria/b(-/-) 0403+ 0.470 0,238 3: 0.095 _ 0.060 +£0.025 0,168 0. 0093 ::0.104  0.059 + 0.103

Data represents the mean and S.D. of three mice.
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KOW 025/003656 - [”C] -NK-104 quantltatlve t|ssue dlstrlbutlon in: the plgmented :
rat after single oral administration - G ST . ‘ :

Key study findings:
¢ Concentrations of radiolabel were similar in eye and skin of pigmented and non-
pigmented rats

In liver of pigmented Lister Hooded rats, levels of ['*C]-NK-104 were ~43 times higher
than plasma at 1 hour post-dose. Only heart, liver, kidney and bone showed similar or
higher radioactivity than plasma at 24 hours post-dose, with all other tissues showing less
radioactivity.

Tissue : plasma radioactivity concentration ratios l’onowing a single oral administration
of "C-NK-104 (1 mg/kg) to male pigmented rats

Tissue/organ ' Rat no./Time of sacrifice
oM _2M 4M M M 6M
1 hour 24hours | 72hours | 168 hours | 336 hours Day 21

“Whole blood 0.67 0.62 0.7% ND "ND ND
Eyes ND 0.14 ND ND ND ND
Heart 0.76 12.97 12.00 ND ND ND
Kidaey ’ 1.59 207 1.75 ND ND ND
Utinary bladder ND ND ND ND ND ND
Liver 43.36 6.52 6.25 NC NC ND
Bone 0.19 1.07 ND ND ND ND
Skin (non-pigmented) 0.16 0.28 ND *ND ND ND
Skin (pigmented) = -| 022 045 ND ND ND_ ND

NC  Not calculable (radioactivity detected in tissue, but not in plasma)
ND  No radioactivity detected in tissue

(Sponsor, M4, KOW025-003656, p17)

‘Fujino H; Morikawa S, Kanda H, Kimata H. Studies on the metabolic fate of NK- i
‘104, a new inhibitor of HMG—CoA reductase (3): Foeto-placental transfer and
mammary excretion after oral admmlstratlon in rats, Xeno Meta Dlsp 1998 13:
508-515 '

Key study findings:

¢ Pitavastatin crosses the blood-milk barrier.

¢ Pitavastatin is concentrated in milk (up to 7.2-fold greater than maternal plasma
concentration at 6 hours post administration.

¢ Pitavastatin (parent) was the primary form found in rat milk

¢ 5-Ketopitavastatin was the primary metabolite observed in rat milk

o Fetal pitavastatin concentrations were <36% of maternal plasma pitavastatin
concentrations
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Pitavastatin was administered to pregnant rats on the 13th and 18" day of gestation and
lactatlng female ratc at 1 mao/l o and tha dictrikhutian Af T4 nitavnctatin was monitored

in maternal and CO PYR I G HT MATER IAL

Table II Tissuec n the 18th day of gesta-
tion (do
ml)
Tis
24 hr
Dam Pla 0.011:£0.003
Blg 0.008+0.001
Br: 0.003+0.000
Hy nd.
Ey( 0.004:£0.001
Th nd.
Sul 0.005+0.001
Th 0.005+0.002
He: 0.119+0.035
Lw 0.0074
Liv 0.046+0.003
Kid 0.034+0.006
Ad 0.008:10.002
Spl 0.0021:0.002
Pat 0.005£0.001
Ab 0.012+0.002
Skt 0.016+0.004
Ski 0.005+0.001
Bor n.d.
Ute 0.007+0.001
Pla 0.013+0.003
Am nd.
Owv: 0.008+0.001
Ma 0.094£0.036
Fetus Whole 0.008x:0.002 0.011£0.001 0.006 £0.000 0.004+0.001
Blood 0.010+0.002 0.008:0.007 ad. n.d.
Brain 0.005+0.000 0.006+0.001 0.003+0.001 nd.
Heart 0.016+0.001 0.020+£0.004 0.013+0.005 0.01240.004
Lung 0.003+0.003 nd. nd. n.d.
Liver 0.024+:0.002 0.035+0.011 0.023+0.009 0.008+0.003
Kidney nd. nd. ad. nd.

Each value represents the mean+5.D. of three rats.
n.d. : not detected, f:n=2

(Sponsor, M4, Fujino et al. 1998, p7)
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Table III Milk and plasma concentration of radicactivity and ratios of milk/plasma after oral administration of "C-NK-104 to

COPYRIGHT MATERIAL

E
E R
05 1 3 6 24 48
NK-104 0.082 0.120 0238 0340 nd nd
M-3 0.001 0003 0024 0036 nd od
Unknown 0001 0001 od. 0002 nd nd
Polar nd. 0010 0010 0021 0.028 0007
n.d. : not detected.
(Sponsor, M4, Fujino et al. 1998, p8)
?:;ﬂ COPYRIGHT MATERIAL |
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liver ana kianey, at 23us, £1., ana 2./ times plasma concentrations, respectively.
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5 Table 1 Concentration of radioactivity in tissues 4 hours after a single oral

; administration of *C-NK-104 (3mg/kg) to male cynomolgus monkeys

COPYRIGHT MATERIAL

(Sponsor, M4, 9L805, p21)

, Table 2 C dioactivity in tissues 48 hours after a single oral
: adnumstrauon of I“C NK-104 (3mg/kg) to male cynomolgus monkeys

Concentration of radioactivity, ng cquivalent of NK-104/g or mL (Tissuc/plasma ratio}

COPYRIGHT MATERIAL
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2.6.4.5 Metabolism:

Monoglucuronide M-15

(dog, human) \

M-3 ($-keto compound) Pitavastatin (free acld) Lactone compound M2
(rat, rabbit, dog, monkey, human) (rat, rabbit, dog, human)

M-1 (enol form) M1 (keto form)
Glucuronide
m-16
(rabbit, dog)
\/ \/
COOH NS OOH N OOH
—_— ——
AN SAGN
M-8 M9
(rat, dog) (rat, dog) (rat, monkey, human)
NACOR
M-8 (R=ON)
(rabbit, monkey, human) F (rat, rabbit, dog, monkey)
(raL dos)
Tawine conjugate (R-Tau-) Glucuronide (R=Glu.)
M10 M-13
(rat) (rat)
Gluswonide (R=Giu.) Tawrine conjugate (R=Tau.)
Me17 M1t
(dog) (rat)

Taus —N~SOH
H

HOOG
Giux HOZ O
H

(Sponsor, M2, Non-clinical overview)

CYP2C9 appeared to be the only human P450 isoform that hydroxylated NK-104 to any
extent. Hydroxylation of NK-104 was greatest in monkey >>human >female rat >male
rat >guinea pig >rabbit >dog. Except for rat and mouse, lactonization is the primary
metabolite, which is formed by glucuronidation of parent NK-104 and subsequent
hydrolysis to form the lactone. The lactone can be further hydrolyzed to reform the
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parent NK-104 compound. CYP3A4 is not a major metabolic pathway for NK-104 in

contrast to several other drugs in this class.

| AE-2544 — /2 vitro study of NK-104 metabolism

Key study findings:

e CYP2C9 was the P450 enzyme that metabolized NK-104 to the greatest extent at 2.5

uM NK-104.

¢ NK-104 lactone was metabolized by CYPs 1A1, 1A2, 2B6, 2C19, 2D6 and 3A4 to a

low degree at a concentration of 0.5 uM NK-104 lactone.

e CYP2C8 was the only P450 enzyme where NK-104 showed inhibition of activity.
e CYP2C8 was not inhibited by NK-104 lactone at the concentration tested.

A panel of human P450 enzymes was expressed in a lymphoblastoid cell line, from
which microsomes were produced for the experiment. NK-104 and NK-104 lactone were

not significantly metabolized by human P450 isoforms (see table).

PITAVASTATIN AND PITAVASTATIN LACTONE METABOLISM

BY A PANEL OF THE CYTOCHROMES P450

Remaining ratio (% of control)

P450 isoform NK-104 lactone NK-104 NK-104

0.5uM 0.5uM 2.5uM
control* 100 100 100
CYP1Al 86.9 91.6 105
CYP1A2 80.5 99.8 104
CYP1B1 97.0 87.4 108
CYP2A6 104 113 104
CYP2B6 85.0 111 98.8
CYP2C8 99.5 102 111
CYP2C9-Arg 101 83.1 101
CYP2C9-Cys 107 104 100
CYP2C19 824 100 925
CYP2D6-Val 83.0 90.5 108
CYP2D6-Met 81.7 104 91.3
CYP2E1 972 99.4 117
CYP3A4 81.0 _ 114 114

*: using control microsomes is reductase or control (vector)

(Sponsor, M4, AE2544, p29)

Pitavastatin did not inhibit a panel of P450 enzymes, except CYP2C8, which was
inhibited ~30% at 2.5 uM NK-104, but was not inhibited by the NK-104 lactone at the
concentration tested (0.025 pM), but there may have been slight inhibition (~10%) of

CYPs 2D6 and 2E1 at the same concentration.
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PITAVASTATIN AND PITAVASTATIN LACTONE INHIBITION
) OF A PANEL OF THE CYTOCHROMES P450 )

! Relative activity (% of control) |

(b) (4)

- 1 T R =

Metabolism of NK-104 was observed in hepatic microsomes obtained from male
cynomolgus monkeys, male and female Wistar rats, male beagles, male rabbits, and male
guinea pigs. Significant quantities of conjugated products were not observed. In S9
fractions, there was not significant metabolism of NK-104.

,R101029 n virro studies on NK-104 using human metabolic enzyme system' A
‘novel mechanism of lactonization by UDP-glucuronosyltransferase L '

Lactonization, the major route of NK-104 metabolism, proceeds through a glucuromdated
intermediate. The lactone is a cyclic ester and is subject to hydrolysis, which reforms
pitavastatin. Therefore, the lactone appears to be interconvertible with parent, and the
equilibrium likely depends on the rate of glucuronidation, which favor lactone formation,
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(Kojima et al., 1999)
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R97047:-?Ania‘n’a‘lytic:il!inves'tigﬁ’tion to.determine the plasma and urinary drug
concentrations in the pharmacokinetic study of NK-104 in elderly healthy: =
'yql‘u’nt:ggrs (Second R‘epqr't)::_ Determination of NK-104 metabolites in qpnfglderly‘ 8 v,'

NK-104 and NK-104 léctdrie were not detected in plasma of 22-24 year old vovlunteérs at
any time-point. This study was confounded.

2.6.4.6 Excretion:
Species Route Dose (mg/kg) " Excretion Reference
(% of dose)
Urine Faeces
Rat: Male p-o. 1 0.2 99.2 [Kimata et al,. 1998]
iv. 1 04 92.9
Rat: Female p.o. 1 22 97.0
iv. 1 36 932
Guinea pig p.o. 1 12.7 871.7 [R98042]
Monkey p.o. 3 11.0 715 [9L804]
iv. 0.3 113 883
p.o.: per os (oral)

(Sponsor, M2.4, Nonclinical overview, p23)

Speciés Urinary Excretion (% of dose)' Faecal Excretion (%e of dose)
Pitavastatin Pitavastatin Conjugate, Pitavastatin Pitavastatin Conjugate,
Lactone and Lactone Lactone and Lactone

Conjugate _ Conjugate
Rat Negligible <5% 61.6% <5%
Rabbit - 35.7% <5% 13.0% <5%
Dog Negligible , <5% 46.2% <5%
Monkey 0.1% <5% 5.2% <5%

(Sponsor, M2.4, Nonclinical overview, p24)

In rats, greater than 99% of radioactivity was excreted in feces within 72 hours after
dosing, while less than 1% was excreted in urine. Fecal excretion was the primary route
of excretion in humans, rats, dogs, and monkeys; urinary excretion was the primary route
of excretion in rabbits. In monkeys, NK-104 and metabolites were excreted
predominantly in the feces (~78%), while urinary excretion was a minor route (~11%).
Most radioactivity that was recovered in urine and feces was in the form of parent NK-
104. In monkeys, M-14 (aryldihydrodiol) was the predominant metabolite in feces
(~13% of total radioactivity recovered) and in urine (47% of total radioactivity
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recovered). Bile is the predominant pathway for NK-104 elimination after intravenous
administration in dogs. NK-104 undergoes extensive enterohepatic circulation.

v (R101066 Pharmacokmetlc study of NK-104 by use of EHBR Blhary excretlon
study
Male Sprague Dawley or EHBR (Esa1 Hyperblllrubmemlc Rat) rats were admmlstered
NK-104 by bile duct cannulations or a 1 mg/kg bolus by i.v. Since EHBR mice have a
defect in the cMOAT protein, this transporter is not active in those mice. Excretion of
NK-104 was not significantly different between these two strains of mice, which
indicates that pitavastatin is not likely to be a substrate for cMOAT.

| R99047 — Biliary excretion of NK-104 after intravenous administration in dogs |
Key study findings:
e Bile is the predominant pathway for NK-104 elimination after intravenous
administration in dogs.
¢ NK-104 undergoes extensive enterohepatic circulation.

After 48 hours, 98% was excreted into bile following IV dosing and 75% after oral
dosing). Radioactive bile obtained after oral administration of drug was administered
into the duodenum of recipient dogs with bile duct cannulations. About 72% of the dose
was excreted in the bile after 48 h with almost no radioactivity in the urine indicating that
NK-104 undergoes enterohepatic circulation.

2.6.4.7 Pharmacokinetic drug interactions
There were no changes in plasma protein-binding noted for two different concentrations

of ['*C]-NK-104 in the presence of i increasing concentrations of bezafibrate, clofibrate,
gemfibrozil, or ciprofibrate. NK-104 is an OATP1B1 substrate.

H-TB-9731 — Enzyme-inhibitory study of NK—104, “Effocts of NK-104 single
,admmlstra ion-on the drug-metabollzmg enzyme,fsystem m femal T ats Enzyme T
induction study of NK-104- . - ' : RO
In rat liver microsomes, processed at 1 ‘hour post smgle oral admlmstratlon of pltavastatm
at 1, 3, and 10 mg/kg in rats, P450 activity and potential inhibition were evaluated. There
was no inhibition noted for a variety of CYPs, NADPH-cytochrome P450 reductase,
glucuronyl-transferase, or with cytochrome 4s. Liver weights were not different, but
protein contents were lower (n.s.s.) in pitavastatin-administered animals compared to
vehicle-only controls.

l H-TB-9607 - Effects of NK-104 o'u?thedrug4metab01izing- enzyme system in rats - = ]
In rat liver microsomes, processed at 1 hour post-single oral administration of pitavastatin
at 1, 3, and 10 mg/kg in rats, P450 activity and potential inhibition were evaluated. There
was no inhibition noted for a variety of CYPs, NADPH-cytochrome P450 reductase,
glucuronyl-transferase, or with cytochrome 4s. Neither liver weights nor protein contents
were lower in pitavastatin-administered animals compared to vehicle-only controls.
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| R101113 — /% vizro drug interaction between NK-104 and fibrate drugs

Key study findings:

¢ There were no changes in plasma protein-binding noted for two different
concentrations of [1 C]-NK-104 in the presence of increasing concentrations of
bezafibrate, clofibrate, gemfibrozil, or ciprofibrate.

Plasma protein-binding of several fibrates by ['*C]-NK-104 was determined. Potential
effects on P450 metabolism and NK-104 concentrations by fibrates were also
investigated using human liver microsomes (consisting of individual and pooled human
microsomes, as well as baculovirus expression systems expressing human P450 enzymes.

The time-course for examining the effects of fibrates on ['*C]-NK-104 appeared too short
(60 minutes) to make a conclusion regarding inhibition of fibrates on metabolism of NK-
104. Clofibrate data were confounded by the short time-course, and increasing
concentrations of ciprofibrate appeared to inhibit the breakdown of parent NK-104 in a
significant, dose-dependent manner.

While metabolism of NK-104 by human hepatic microsomes appeared to be slow
compared to cerivastatin, there were similar trends in the presence of fibrates for NK-104
and cerivastatin. The significance of such an effect on NK-104 could only be determined
by initiating a longer assay.

The breakdown of gemfibrozil appears to be short enough as to preclude much of an
effect on NK-104 metabolism (but less so at higher concentrations), while bezafibrate,
ciprofibrate and clofibrate (and high concentrations of gemfibrozil) appear to present for
extended periods of time (>2 hrs) in human liver microsomes with little to no change in
levels during that time. Cerivastatin and NK-104 appear not to affect gemfibrozil
metabolism at concentrations tested (up to 10 uM), while fluvastatin inhibits gemfibrozil
metabolism in a dose-dependent manner.

P450 isoforms that were identified as important for gemfibrozil metabolism were CYP
1A2, 2C9, and 2C19, but not 2C8, 2D6, or 3A4. P450 isoforms identified as important
for cerivastatin were CYP 2C8 and 3A4, but not 1A2, 2C9, 2C19, and 2D6.

Antibodies to several cytochrome P450 isoforms were utilized to screen for inhibition of
metabolism of NK-104. CYP2C9 and, to a lesser extent, 2C8 were identified as potential
metabolisers of NK-104. Antibodies to CYP2C8 and 3A4 were most potent for
inhibition of cerivastatin metabolism, albeit at a less efficient level of inhibition
compared to NK-104; these results were corroborated by correlation studies between
cerivastatin and P450 activities in several human microsomal preparations.

Fibrates appear to generally inhibit the two CYP enzymes associated with NK-104

metabolism, including gemfibrozil, ciprofibrate, bezafibrate and clofibrate for CYP2C9
(in order of highest to lowest inhibition potential) and gemfibrozil, bezafibrate,
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ciprofibrate and clofibrate for CYP2C8 (in order of highest to lowest inhibition
potential).

In conclusion, there appears to be potential for fibrates that inhibit CYP2C8 and 2C9 to
affect metabolism of NK-104 by these two P450 isoforms, especially those that affect
CYP2C9. There may also be reason for concern regarding potential effects on
metabolism of gemfibrozil by NK-104 via CYP2C9, but less concern that NK-104 will
affect gemfibrozil metabolism via CYP2CS8, as gemfibrozil does not appear to be
significantly metabolized by CYP2CS8.

'R99035 ~ An zn vizro study of drug metabolism of NK-104 Report No:5: A study of
drug-drug interaction mediated by CYP2C9

CYP2C9 was identified in a prior study as the primary CYP isoform for clmlcal concern
with NK-104. In the current study, the Sponsor compared the effects of tolbutamide on
the hydroxylation of NK-104 and fluvastatin by CYP2C9, and of fluvastatin and NK-104
on metabolism of tolbutamide by CYP2C9.

NK-104 had little to no effect on the kinetics of tolbutamide hydroxylation by CYP2C9 at
concentrations of NK-104 less than 25 uM. In contrast, fluvastatin inhibited
hydroxylation of tolbutamide by 2C9 with an apparent K; of 1 uM. Thus there appears to
be only small potential for drug-drug interaction through CYP2C9.

ATR-149~035 Interactlon with eyclosporme A m the uptake of NK-104 usmg LST- :
1 expressing Xenopusoocytes .. _ :

Cyclosporm A inhibited the LST-1 mediated uptake of radlolabeled NK 104 and
pravastatin in Xenopus oocytes in a concentration dependent manner. The ICsy of
cyclosporine against statin uptake was 2.91 + 0.78 uM and 1.21 +0.16 pM, respectfully.

FBM 06-1350 -Inhibition studies of concomltant drugs on hOATPlBl uptake of
[*C]-NK-104

Key study findings:

e NK-104 is an OATP1B1 substrate, and atazanavir inhibited OAT1B1 with an IC50 of
2.1 uM. Atazanavir, and perhaps other OATP1B1 substrates (except enalaprilat and
nipradilol) coadministered with NK-104 may inhibit the uptake of NK-104 into human
hepatocytes in a dose-dependent manner.

Human OATPIBI was expressed in HEK293 cells. These cells were used to study the
uptake of ['*C]-labeled NK-104 and inhibition of ['*C]-NK-104 uptake by unlabeled NK-
104. OATP1B1 transported radiolabeled NK-104 into the cells, and this process was
inhibited by unlabeled NK-104.
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UPTAKE OF RADIOLABELED PITAVASTATIN
BY CELLS EXPRESSING HUMAN OATPI1BI

307
257

207

Uptake (pmolmin/mg protein)
3

3 pmolil. [CINK-104 3 pmoiil. [4CINK-104
+ 50 umol/L NK-104

(Sponsor, M4, FBM 06-T350, p24)

COPYRIGHT MATERIAL

The K; fi ta are
presente 2 1.7 uM,
in-a com

"RI10202 _ or NK-

104 after single oral administration to rats
The potential for drug-drug interaction with gemﬁbroznl and NK- 104 was evaluated
There was an increase in exposure to NK-104 when coadministered with gemfibrozil

(17%).

97



Reviewer: Elmore, C. Lee, Ph.D. ) NDA No.22-363

2.6.4.8 Other Pharmacokinetic Studies

| F-01 - Synthesis of ['*C]-NK-104 e L ' ' |
Synthesis was carried out by Amersham (UK). Batch CFQ6923 98.5% chemical purity
based on peak area normalization. 98.3% radiological purity by HPLC. Batch CFQ8596:

99.3% chemical purity based on peak area normalization. 98.6% radiological purity by
HPLC.

| R95033 — Examination of NK-104 absorption site inrats: S |
Pitavastatin lactone was rapidly converted (probably to pltavastatm) in plasma (T, was
~2 minutes). Pitavastatin was very stable in plasma and matrixes tested out to 240
minutes (plasma, gastric juice, duodenal juice, gastric homogenate, and duodenal
homogenate. Pitavastatin lactone had a half-life of 2 minutes in plasma, and >240
minutes for the other preparations. Duodenum had the highest absorption of NK-104>
ileum>colon>stomach.

RT2001/2503 - Study on pllarmacokmetles of NK-104 in rat models of hver
dysfunction induced:by carbon tetrachloride - e

Liver damage induced by carbon tetrachloride caused exposure (AUC) for NK-104 to be
3-fold higher at 0.5 mL/kg to up to 10-fold higher at 3 mL/kg and NK-104 administered
at 1/mg/kg. This indicates that liver damage will change the pharmacokinetics of NK-
104 by leading to significantly higher total exposure to NK-~104.

RF9935 — Plasma concentration
single oral administration to mice - i
Dosmg was based on the maximum tolerated dose of the enantlomer determmed ina
previous dose-range finding assay for the micronucleus assay for the enantiomer. The
epimer was administered at the same doses (2.5 and 5 mg/kg). Blood samples were
obtained by laparotomy at 1, 2, 6, and 24 hours after administration.

f ,_NK*104 eplmer and NK-104 enantlomer after

Dose Concentration Volume Animal Number
Group No- s (mg/kg) (mg/kg) (mlikg) (‘aroup)
14 Epimer 250 23 10 5
58 Epimer 500 5 10 5
9-12 Enantiomer 250 23 10 5
13-16 Enantiomer 500 .5 3 10 5
Sampling point (time after administration) ) ’
Group 1, 5,9, 13: 1hr, Group2,6,10,14:2hr; Group 3,7, 11,15:6hr; Group4, 8, 12, 16: 24 hr

(Sponsor, M4, RF9935, p6)

Femurs were removed and marrow was checked for exposure to NK-104 enantiomer and
epimer.
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PLASMA VERSUS BONE CONCENTRATIONS OF
NK-104 AND ENANTIOMER/EPIMER

200 1

50 100 150 200
Plagma C. ation ( g / mk. )

(Sponsor, M4, RF9935, p13)

2.6.4.9 Discussion and Conclusions

SINGLE ORAL RADIOLABELED DOSE OF 32 mg

Parameter Radioactivity NK-104 NK-104lactone 8-OH-NK-104

Crnax (ng/ml) 1169 857.7 2742 299

Timax (hr) 0.5 05 0.75 1.25
AUC, (ng-hr/ml) 10268 2991 1818 12

Az (hr) 0.0103 0.0486 0.0428 0.1782

ts (hr) 67.6 14.3 16.2 39

AUC (ng-hr/mi) 12299 3175 2074 16

CL/F (m{/min) - 183 - -

V/F (litres) - 226 - -

(Sponsor, SNY 419/013926, p8
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21 DAY REPEAT DOSE PHARMACOKFNETICS IN HUMANS

Name of company I STUDY [FOR NATIONAL AUTHORITY |
NEGMA LABORATOIRES USE ONLY

Name of finished product

Name of active ingredient

NK 104

RESULTS : NK 104

Parameters

Day 1 Day 8 Day 21 Anova
Dose 4 mg Dose 4 mg Dose 4 mg Food | Effect of
Mean + SD Mean = SD Mean = SD effect | repeated
dose

[S 67 + 41 NS NS
(ng.ml"') = 47125 55+22

T () 0.67 £0.26 124061 114066 NS NS
AUC .. -

(ng. bl 107 + 57 102 £ 47 153 + 46 NS S

p =
0.0012

AUC, 117262 126 £ 57 ND NS ND
(ng.h.ml™)

Lz (h) 031 =0.14 0.15  0.075 0.12 = 0.080 5 NS

p=
'0.027

(T () 2611 63243 8.956.1 NS NS

Cross-specles Comparlson of NK-104 (parent) Tissue: Dlstnbutlon (relatlve to plasma)

Speclgs, 1(';::;' : (n]l)o/sl:,; Plasma Liver ; Kidney Lung Heart Snl:lellsectlael Bram
Mice 1 1 1.0 | 3.3 1.7 ND 3.4 ND 0.3
Rats 1 1 1.0 27 1.9 0.4 0.5 0.1 ND

ND, not detected

Lens opacity was seen in dogs administered 1 mg/kg/day p.o. for 12 months, in dogs
administered 3 mg/kg/day p.o. for 12 weeks, and in mice administered 75 mg/kg/day p.o.
for 13 weeks. Distribution studies indicated preferential distribution to the dog lens and
suggest a correlation between cataract formation/lens opacity and NK-104 concentration
in the lens of dogs, and to lesser extent mice. Ocular distribution to the aqueous humor
rather than the lens predominated in the monkey and rabbit. The extent of distribution to
the dog lens suggests that the dog is more susceptible to NK-104 distribution and that it
remains in this tissue to a greater extent than in monkey or rabbit.
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: vross-specles ‘Companson of NK-104 Dlstrlbutlonf-!\'
S tto Len" Protem (2n witro and in Vo) - o
Species }- Ki. ol Ko R B PR 'Pﬁis:ﬁ:v‘a** )

Mice 15.1 29 0.54 ND
Rats 214 130 | 0.17 0.09
Rabbits 10.9 187 0.06 0.06
| Dogs 35.8 61 0.59 0.45
Monkeys 12.7 76 0.18 0.14
Humans 25.8 230 0.12 ND

*Peye,vitro (Keye + 1)/(Kplasma l), in males
**Peyevivo = Ceye/ Crmaxs POSt-mortem based on data not shown, in males
ND indicates not detected

Pitavastatin lactone is a circulating metabolite in monkeys and humans, but is not
detectable in rat plasma. NK-104 lactone appears to be a major metabolite in humans
only.

.. Limited ‘Cross-species. Comparison of. NK-104 Lactone -
and 8-Hydroxy—NK—104 Concentratlons in Plasm

‘(after a smgle oral dose) .

’T.fSp'ec”ies' : ,.:,_:,anng. i Dose = § _NK-104 lagtone 8-OH-NK-104

e 2] () (mgﬂ(_g‘). (% of parent): . | (% of parent) -
Rats v 0.5 1 i ND___ ND
Monkeys 1 3 : 1.5 ND

[Dogs Come 1 16 NS

I. Humans Cﬂﬂi ~0.5 L 32 0.3

ND, not detected

NS, not studied

, Cross-species Companson of NK-104 Metabolites in Plasma -

SBIasma concentration normalized (%) to parént NK-104 concentratlon .after-a smgle oral dose)

: Species '{:::-l)e ] : ! .simm 1 ™ . ,’.Mﬁ . ’_‘_Ms v 1?0,,, | M fm)r_l, e .

R . . e

Rats 0.5 6 0.5 7 2 2 2.5 ND ND
Monkeys 1 5 ND 0.9 ND 35 | ND ND 39
Dogs Crong NS NS NS NS NS NS NS NS
Humans Conax ND ND ND ND ND ND 0.3 ND

ND, not detected
Metabolism in the dog, rat, rabbit, and monkey includes primarily lactonization (except

rat), B-oxidation of the side chain and hydroxylation of the quinolone ring and
conjugation with B-glucuronic acid and taurine.
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Cross—specles Companson of NK-104 Metabolites in Mlcrosomes
(after 2 hours, normahzed 10 % of parent NK-104 concentratlon)
Specles ' S-ketone  8-OH-NK- . 'yf Propenolc acid’ Unknown
RV (VEE3) e | 104 (M:13) " | derivative: (M-8)
Rats 5.0 11 0.8 2.5
Dogs 1.5 0.4 0.1 0.1
Rabbits ND 2.1 ND 54
Guinea Pigs ND 3.0 ND 8.4
Monkeys 1.8 97 ND 54.0
Human 0.6 21 ND 54
ND, not detected
Cross-specles Comparlson of NK-104 Excretion
Specles 21 Dose Urmary eXcretlon Fecal excretlon
= (mw (% of dose) L (Y% pf dose):-
Rats 1 1.2 98.1
Dogs *1.v. <40 60
Guinea Pigs 1 12.7 87.7
Monkeys 3 11.0 77.5
Human 0.5 15.1 78.6

*study in bile-duct cannulated dogs by continuous i.v. infusion

In rats and dogs most NK-104 is excreted in the feces. Fecal excretion was 84% in rats
after 24h and 99% by 72 h. Urinary excretion is minimal in rats (0.2%) and dogs (0.5%)
but is the major excretory route in rabbits. In monkey fecal and urinary excretion of drug
is minimal (5%) because of the extensive hepatic metabolism. Monkeys produce larger
amounts of M-13 and other metabolites. Most of the NK-104 present in plasma and
excreted in bile, urine and feces is the parent with smaller amounts present as the lactone
or conjugates.
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2.6.4.10

Tables and figures to include comparative TK summary

Cross-species comparisons:

Table 24.3: Pharmacol” Ritavastatin after Oral Administration

Species Dose Tax C ax AUC ty, F*
(mg/kg) (hours) (ng/mL) (ng*h/mL) (hours) (%)

Rat 0.3 0.7 2%2 | 14010 77 31
1.0 0.9 23135 - 1170 % 220 6.7 80

3.0 0.5 911210 3930 + 650 6.5 91

Rabbit 0.1 6.0 69+5 1030 £ 70 4.2 64
0.3 45 314%33 4340 £ 190 4.7 89

1.0 1.5 1184 %154 15670 + 1550 3.9 97

Dog 0.1 1.9 299 170+ 30 4.0 58
0.3 25 93 %24 630+ 130 43 71

1.0 0.6 724+ 131 2570 + 270 43 88

Monkey 03 27 175 160 + 60 45 31
1.0 32 61 %11 310+ 70 45 18

3.0 22 165 + 43 850 £ 160 3.7 17

* F: Bioavailability; AUC: Area under the concentration-time curve; Results are expressed as mean + SE

(Sponsor, M2.4, Nonclinical overview, p18)

i o::+o - Human. Pharmacokinetics at Clinical Doses." @ ... &
. Iz Cma(b) (4) AUCo_ ‘(b) 4) iyi ;
'k (hours) (ngfm‘L)" L -'(nﬁ-h/hiL)*— | (hours): |7 (%) -
1.6 13+4 (b) (4) 1.4 ND
Human 1.5 20+ 8 JUuT oL (b) (45‘ = ND
®) (@) A 1.1 7 55 £22 153 £46 i .., ND
Values were determined after 21 days repeat oral daily administration to healthy adult Caucasian males
(b) (4)
(b) (4)
(b) (4)
(b) (4)
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2.6.5 PHARMACOKINETICS TAI%%{&TED SUMMARY

26567 Ph Plasma Protein Binding | Test Article: Pitavastatio | Page l of 1
Reference: |L'ujine ef al.. 1999b] Lecation ia CTD:

Vol.: * | Section: *
Methad: In vitro: Plasma samples were obtuined (rom animals tasted ovemight (n = 4). Mousce plasma was withdrawn from 15 animals, pooted und split

into three sliquits. “The huinan plasma was obtained from four healthy male volunteers. Pitavastatin was mixed with plasma at three different
concentrations. An equilibrium dialysis syskem was utilised.

Ex vivo: Between two and five male Wistar rats were used per group. Pitavastalin was administerod orally at 3 mg/kg. The animals were
anacsthetised and sacrificed by exsanguinations at 0.3, 1, 2 and 4 houss after Josing. The plasina binding assay was conducted as described above.
Pitavastatin determination was performed using 11PLC-CS" and total radiocactivity was measured using liquid scintitlation counting.

Rosults: Pitavastatin was highly bound to plasma protein: the unbound fraction ratio was 0.7% to 0.8% in male rats, 0.5% to 0.7% in female rats, 3.2% to
3.4% in male mice, 1.6% to 1.7% in male dogs, 0.5% to 0.6% in male rabbits, 1.3% in male monkevs and 0.4% to 0.5% in humans, respectively.
Binding was independent of sex in rats and of concentration in all species. The major pitavastatin binding protein was human serum albumin.

Binding of pitavastatin was also high to human o, -acid glycoprotein. ( ) ( )

Plasma Usbound Feactiom of Pitavastatin in Différent §

Species / Gender Test Condition Time (hours) Col (ng/mL) Ratlo of Unbound
Mean £ SE
Wistar male rats Invitro(n=4) NA 10 08+00.08+£0.0,07+00
Exvivo(n=35) 0.5 0.304 0.7£0.0
x vive (n = 5) 1 0.361 0820.1
Exvivo(n=3) 2 0.195 080.1
X vivo (n = 2) 4 0.121 0.9
Wistar female rats Invitro(n=4) NA 0.1,03,10 0.520.0,06%£00,07£0.0
CD male mice Invitra(n=3) NA 0.0,03,1.0 33£04,32£0.1,34£02
JW mule rabbits Invime(n=4) NA 0.1,0.3, 1.0 0.6£0.1,05+£00,05200
LiRA malc beagle dogs Invitrg(n=4) NA 0.1,03.10 16£0.1,1.7£0.1,1.7£0.1
Male cynomolgus monkevs Invitro(n=4) NA 0.},0.3,1.0 13400,1.3+00,1.3+00
Muale hununs Invino(n=4) A 0.1,0.3, 1.0 0.5+£0.0,04£00,0400
4% Human scrum albumin Inviro{n=2) NA 0.1,0.3, 1.0 04,0.4,05
0.06% Tuman oy-acid glycoprotein In vitro ¢n = 4) NA 0.1,0.3, 1.0 57+£0.1,5.1+08 55£07
Additienal Information:

*: Not applicable to an cl ic subission; a: HIPLC-CS as deseribed in |Kojit ef of.. 1999 the Sponsor identificd that the validati hod: ised in | Kojims

ef al;, 1999a] were [RO2052], JRY5077| and | R‘)ﬂ()l L]

2.6.5.68 Pharmacokinetics: Plasmn Protein Binding | Test Article: Lactone Page 1 of |

Report No.: |RLINTCIZ] Location in CTD:

Vol * | Sextion: *

Mcthod: Lactone is partially hydrolysed to pit in during ulf ifugmiun, Jingly, the unbound plasua protein rativ of lactone was
gvaluated on the basts of total lactone and pil i ions in the sup (unbound fraction). Plasma samples were obtained
lrom nme heahh\« male volunteers fasted mmughl fresh plasma (stored at 0°C) was used to evaluate the protein binding ratio. An

ugation method cond, ul 4°C was ulilised with plu.sma sampkes spiked with lactone at 300, 1000 uad 3000 ng/ml..
Concentrations of lactone and in samples were d with HPL.C-CS methad (as deseribed in seversl reports, ineluding
|R92052], [RYS0T7], |RITOS032)).

Results: The human plasma pmlem unhmmd rdlu() ol‘ Tuctone was 0. 67% 10 1.05% uand was net dependent on concentration. The human plasma
prodein unt ! eatio of pil n, d under id ditions, was shout 0.2%.

2.65.7A  Phi es: Stud In Prepuant or Nursing Aniteals | Test Article: Pilavastatin Puge 1 of 4

Refercnce: |L'ujino ¢f af., 1998b | Location is CTD:

3 Scciion: *
Species: Wistar pregnant ruls weighing approximately 222 g on Gestation Day 13 (GDI13) and weighing approximately 260 g on G

Day 18 (GDIR). T.uctating rats weighing about 260 g were obtained in-house.
K Conditien: Pregnant animals were fasted for 16 hours prior to dosing nnd for 6 houxs after dm anmgt_mg ammals were not msted
Dose Regimen: i i i 5 -

Dose Groups: n =3 per grotsp with one animal per groun used for whole bady sutoradiography.
Vchicle/Formulation Solution int 0.5% CMC sodium solution

Method of Administration Onal (gavage)

Radionuclide: |"'Cl-pitavastatin

Dose: 1

Specific Activity: 2.18 MAg/mu

Tisswes/Orga: Wheole body autaradiography; various tissucs

Sampling Time: Whole body autoradiography 1, 6 and 24 hours after dosing on GDI8; tissue distribution 0.5, 1, 6 and 24 hours after dosing on GD13
and GD18 (foetal tissues were only examined on GD18).

Assay: }iquid scintiflution coumting

Results:

‘Whole body autoradiography: High levels of radioactivity in liver and g; i inal at | and 6 hours after dosing. Trace levels of radivactivity in hean, kidney

and lungs. Weak radicactivity in pl iotic fluid and foetus. Although distribution of radioactivity in most tissues decreased at 24 hours after dosing, levels in the
Jarger intestingl conlents were n.lalm.l bigh wilh low levels in the hean, muscle and mammury pland. No mudiouctivily observed in the loctus a1 24 hours nfier dosing.
The results lor tissue of rudioactivity tollowing administration on GDI3 und GDIR are sumnarised on the following pages.
Most of the tissues showed maximum concenirations at ©.5 o | hour after administration on (113 and GI8. On G213, the matemat plasma concentration reached a
maximum at 0.5 hours thereafier declining with a b, 0f 5.2 hours and decreased to loss than 3% of the C,,,, 31 24 hours. The concentration in the fiver was highest with a Cop
about 34 times higher than that in the plasma. “The concentration in the kidney was approximately five times higher than that in the plasma. The coneentration in the foctus
indicated limited placental ransfer. The coneentrations in the maternal heart and mammary gland at 24 hours were about 10 and six times that in the plasina, respestively.
On GDI8 the 1 plasina ions were similar to those on GD13. The concentration in the Jiver at 0.5 hours was about 24 tincs higher than that in the plasma.
No marked difference was noted in tissuc concentrations between GDL3 and GDIS. There was limited pl | transter of radi ity on GD13 or GDIS. The
concentration in the foetus was less than maternal plasma lovels at both time points. Although foetal liver had the highest concentration, its levels were less than 35 ng eq./g.
The concentrations in the matemul hem and mammary gland at 24 hours were about 11 and nine times that in the plasina, respectively.
*: Not applicable to an el
ageq/g: N ivalents per
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2.6.5.7TA Pharmacokinetics: Study in P; At or Nursing Animals 1 Test Article: Pitavastatin Page2 of 4
Reference: | Fujinw ef gl 19938b] (continued)

Tissue Concentration (Mean +5B; JmL or g) of Radioactivity in ant Rats after Orat Administration of [“Cl-Pitavastatin on GD13
Thase Time af sampling ufter dn
8.5 hours 1 heur & hours 24 hours
Plasmis 286 15 20319 57+13 835
Blood 1672 11911 326 ND
Brain i13£2 10+ 441 ND
Hypophysis 6547 52415 NI NB)
Eye ball 122 102 3z] ND
Thyroid 55+ 46E15 10£9 ND
Submaillary gland 86=12 62+ 11 * 2+3
Thvawg 35+2 313 + ND
Heast 189 31 229+ 58 7118 6£57
Famg 18216 13038 342 5%3
Liver 9675 & 304 3284 + 1209 1273+ 302 6l £ 30
Kidnev 1432+ 95 840+ 182 171+ 80 217
Adrcual 12720 9829 291 ND
_ Spleen 57+9 35+ F %2
Pancreas 91 =10 62 +4 o 2 3 32
Abdominat fat 49 45% 244 +4
Skeletal muscle 6+ 6 3447 + 1313
Skin 39+5 42410 * NbD
Bone marrow 50 + 4 3542 + ND
Lerus 04 ot% 18 7+ 42
Placenta 63+3 6412 26+3 722
Amniotic fluid ND ND ND ND
Ovary 9210 80+7 25+4 6+4
Mammary gland 113210 1214 46213 4636
Toetus (whole) 3+3 542 D ND
2.6.5.7A Pharsiacekinetics: Study in Pr nt or Nursing Animals i Test Artiche: Pitavastatin | Page 3 of 4
Reference: |lujiny of a/.. 1998b] (continued)
Tissue Concentration (Mean + SD; ImL or 2) of Rudivactivity in P nt Rats ufter Oral Administration of ["C]-Pﬂmnhllmn GDIs
Tissuc of sam after dosii
0.5 howrs howe 6 hours 24 haurs
Plasma 343 £ 55 8719 49£9 1123
Biood 22233 165%12 32x7 81
Brain 18+3 H+1 32 310
Hypophy sis 127+47 7129 18+3 ND
Eve ball 1322 13+1 41 4+1
Thyreid 89+ 37 3735 ND ND
Submaxillary gland 119249 68+7 153 51
Thymus 60 10 498 10+£2 52
lcart 209153 198+ 4 4310 119£35
Ly 228 (n=2) 1355 25+£3 T(n=2)
L fver 8310+ 1857 3418 %525 860 & 226 46%3
idnev 1227+ 149 807+ 106 116+ 34 34x6
Adrenal 172268 9721 2+ 3 *2
Spleen 636 4142 [ 242
Pancrens $6+11 71 % § 5 S+
"Abdominal fal 3011 57+ 4 23% 12£2
Skeletal muscks 45+2 A+ 3 + 164
Skin 43+3 58+ + 5+1
Bone marmow 77+135 46 + 124 ND
Uterus 97£2 ttox17 25+6 741
Placenta 8+6 69 + 2316 133
Amniotic luid ND ND 121 ND
_ Ovaty 15+ 11 877 22+4 81
Mammury glund 139213 16617 A=t 94 36

1
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2.6.5.7A Phurmacokinetics: Study is Pregnunt or Nuesing Animals
Reference: |lwino of of.. 199%b] {continued)
Tissue Concentration (Menn = SD; ag eq./mL or g) of Rudloactivity ia Foetz] Tissues after Oral Administration nf]"(_‘.‘]:?ihvashﬂu on GD18 to Dams

| Test Article:_Pitavastatin | Page 4 of 4

Tissuc Time of sampling aftcr dosi
0.5 hours 1 hour 6 hours 24 hours

Foetus: Whole B2 i 60 4%1

Blood 102 87 ND ND

Bruin 50 61 3x1 ND

ileart 1651 204 13£5 1244

Lung 33 ND ND ND

Liver 24£2 33x1 23+9 8%3

Kidney ND ND ND ND

d with time 24

Results cont.: The concentration of cadioactivity in milk rcached a Cy,. at 6 hours after dosing, declined with a tof 4.8 hours and was below the level of detection at 48
hours post-dosmg The plasma Cpyx was achieved at 0.5 hours, declining with a t.of 7.5 hours and was below the level of detection at 72 hours. The ratios of mtilk to plasma

at 6 hours after dosing. Whole body autoradiography of pups at 2, 4, 6 and 24 hours after dosing of lactating rats showed trace

fevels of radioactivity in gas(mmlesuml contents of pups and low levels of radioactivity at 6 and 24 howrs.
Milk and Plasma Concentration of Radiosctivity and Ratios of Milk/Plasma aficr Oral Administratien of | “C]-Pitavastatin to Lactating Rats (Mcan * SD)
Plusma Concentration (ng ¢q./g) Milk/Plasma Rutio

Report No.: |REV932|

Time (hours) Milk Concentration (g ey/g)
0.5 i 75£27 | 205+ 43 038+£0.18
1 182 47 160+ 52 1.17+0.26
3 32568 118+ 36 2.85£0.63
[d 450+ M4 6318 .23 £0.47
24 34+8 10+2 3.30 +0.50
48 ND 242 NA
72 ND ND NA
Concentration (ag or ng cq./g) of Unchanged Pitavastatin and Its Metabolites in Milk Aflter Oral Administration of ln_(:l-l’itavnmil to Lactating Rats
Compeund ‘Time after kours)
0.3 1 3 6 24 48
Pitavastatin 82 120 238 340 ND ND
5-ketone ] 3 24 36 NI ND
Unknown 1 1 ND 2 ND ND
Polar ND 10 10 21 28 7
vre——— — —
2.6.5.7B Phurmacokinetics; Study in Preguaat er Nursing Animals Test Article: Pitavastatin Page 1 of |

Location in CTD:

Yob.: * I Sectioa: "

cles: Crj:CD (Sprague Dawley ) rats aged 11 weeks on Gestation Day 3 (GD3)
Group Assigament: Animals wete allocated 1o groups on the basis of body weight 1o achicve similur mean bidy weights batween groups
Dosc Regimen: Single daily dose trom Gestation Day 7 (GD7) through to Gestation Day 17 (GD17) (11 days dosing) or single daily dosc from
GD17 twough to Gestation Day 21 (GD21) (5 days dosing)
Dose Groups: Dosing from GDT to GINT: Group 1: 1 mg/kg/day pitavastatin (n = 4 dams); Group 2: 3 mg/kg/day pitavastatin (n =4 dums); Group
3: 10 mg/ke/day pitavastatin (n = 2 dams)
Dosing trom GD17 to GD21: Group 4: 1 mg/kg/day pitavastatin(n = 3 dams); Group 2: 3 mg/kg/day pitavastatin (1 = 3 damis);
Group 3: 16 mp/kg/day pitavastatin (n = 2 dams)
Necrupsy Day: 1Josing from (5137 to (1)1 7: Necropsy on GIS; 1kasing from GDI7 to GD21: N on Gestation Day 22 ((1)22)
Number of Non-Pregmaat Females: | Non-pregnant females were excluded from analysis. Dosing from GD7 to GD17: 2 anfinals at 10 mg/kg/day; Dosing from GD17 to
GD21: 1, 1 and 2 animalsin the 1, 3 and 10 m. day dose tively.
Observations: Ne: treatment related clinieal observations, changes in body weight or food p pic findings, changes in the
number of implantations or foctal viability.
Yebicle/Formulation Suspension in 0.5% CMC sodium solution
Moethad of Administration Onsl (gavage: 2 mLAg) -
Analyte Pitavastatin; [actone
Assay HPLC.CS®
Time (h) Dosing from GD7 to GD17: GD17, 0.5 to 24 hours afier tast dosc, Dosing from GD17 to GD21: GD21, 0.5 to 24 hours afler last
dose
Pitavastatin Dose (mg/kg) T Pitavastutin PK Parameters (Mean + SD)
Dosing from GD7 to GD17: GD17 (last day of desing) Dosing from GD17 to GD21: GD21 (last day of dosing)
Pitavustatin Pituvastatin
Con (ng/el) Ty (hours) AUC (ag"h/ml) Copen (ng/roL) Ty (hours AUC (ng*Wml)
1 110+30 10£07 1250 £ 400 7030 123+136 610+ 430
3 330+ 540 0908 3330+ 900 700+ 730 0.5+00 4100 £ 4[80
Dn=2) 14%40, 2070 (.5, 2.0 12270, 12970 1780, 6510 05,05 6920, 26460
Additiona) Infermation: Lactone was not detected in the plasma in animals (£ LOQ 10 ng/nL).

»: Not applicabdle to an electronic submission

a: HPLC-CS a3 described in [RFOTOR]
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2.6.5.7C Pharmacokinetics: Study in Pregnant or Nursiag Animab | Test Articke: Pitavastatin Pagelofl
Report Ne.: {(G2326] Location in CTD: |
Yol = I Section: *
| Species: Kbl:JW rabbits aged I‘J to 20 weeks al lhe sran ot ndmmmmn temales only}
Group Assigament: Plasina total chok 1 was isation period and anitnals were distributed into groups im order to attain
similar mean cholesterol levels bemwn .
Dase Groups: Gmup I: Control (n = 8), Group 2: 0.1 mg/kg pilavastatin (n = 8). Group 3: 0.3 my/ky pilavastatirt (n = 8, Group 4: | mg/kg
avastatin (n = 12)
Dose Regioscs: Single daily dose from Gestation Day & (GDG)Ih:ot_@ to GDl8
Necenpsy Day and Number of Dams: G1220; Control: 8/8; 0.1 m, i .3 3 ( ilavastaiin: 12/12
Observations: D d faeces were ob monedamm!heolmg/kgsroupnndmmdnmsmthclOmg/kggmup No treatment
related efTects on body weight, food consumption, gross pathology, number of corpora lutea, number of implantations, number
of live foctuses, number of dead cmbryos, number of desd foctuses and ntanber of extemnat fouta) sbaomualitics were observed.,
Vchicle/Formuistion: Suspension in 0.5% CMC sodium solution
Method of Administration: Jral (javage: | ml./kg
Asulyte / Assay: Pitgvastatin, lﬂctone/ IIPLCCS‘
Fime (hE Pre-dose i GIIY
Dese (mg/kg) Pitavsatatin FK Parsimcters (Mean & SD)
GD& 1 of dos| Chis 13ef
€ s (ng/mL) - AUC (ng*Wml) C s (ng/mL) T s (Boury) AUC (ng*Wml)
Control NA NA NA NA NA NA
0.1 75421 1.9+1. 552+ 227 81 I6 1411 607 +218
0.3 273+55 1.340. 1344 + 244 295+ 60 1.1 +04 2045 * 605
1.0 980+ 210 14+0. 3197+ 1134 1484 + 836 20+13 22538 + 20500
Dwse (/) Lactone PK Parameters (Mean & SD)
GD6 (Day 1 of GBIS 13of
Cog (ng/mL) Ty (hours) AUC (ng"mL) C, mL) T oy (BOurs) AUC (ag*himL)
Control NA NA NA NA NA NA
A 120 6x4.0 56 x1 2010 137
.3 2] Tx035 3+9 T3 1.3:£05 60 +24
Ko L 3] 5209 53%x14 33424 305846 630 £ 602
*: Not amlicabletoan . bmission; a: [IPLC-CS as described in [RF200{/56
2658\ Pharms hinvticr: Other Distribution Studies | Tost Article: Pitavastatin Pageloft
Report Ne.: [ATR-148-104] Locatien in CTD:
Vol: * n: *

Study Design: In vitro study 10 the mech of uptake of pi in by sodiuni-independent OATP1BI in transgenic oocytes of Xenopus lacvis and by
human hepatocytes.

Muthnds: Queytes of Yenapus laevis expressing human liver-specitic sodium (Na)-independent OATPIR] and human m:mmnedhqm(oc\ tes were
ulilised. M€ ]-pxlm ustalin was used (specilic activity of 981 LBq’mg). ‘The transgenic oocytes wore | J und the exp were conducted
in triplicale using oocyles from a.rrmm frogs. Human cryor ved hep Ics were oblat intly and hepatocyles from theee different
donors were uscd for cach ex cnt.

Results: The uptake of [“C]-pitavastatin (30 pmol/L) by genic oocyles was app ly twice that of the uptake of [ C|-pitavastatin by non-
transgenic oocytes suggesting that pitavastatin is a substrate for OATPIBL. A linear relationship between the nmoum ot uptake and the time of
uplake was ohserved up to 45 minutes (socytes were incubated for 10, 20, 30, 45 and 60 ). Uptake of p diated by OATPIBI
c\pmtsed in oocytes showed saturability complying wilh Michactis-Menten formals (results L\pﬂ.m:d as mcan + 813, Km 5.53 £ 2.95 pmol/l.;
individual Km valucs of 2.63, 3.38, 8.55).

‘The uptake of |*C]-pitavastatin (0. 64 }unoI/L) by human hepatocytes increased alinost lineasly from 20 to 100 seconds. Uptake of the positive
control, [’l" diol-178D-gl , also i almost lincarly from 30 to 90 scconds (data not shown). Saturabdility was also found in
uptake ot p in by humean b tes (results d as menn & SD; Km 2.99 & 1.37 wmol/L; individual Kin values of 1.46, 3.42, 4.09),
The Km vnlue for [‘H]-eslmdlol—l 7BD-glucromde was Km 23.72 2 12.83 pmoV/L (results expressed as mean + SD); individual Km values of 12.78,
20.53, 37.84).

Kwe: Michaelis constant
["H: Hydrogen isotope 3

2.6.5.38 Phacmncekinetics: Other Distribution Studies |

Test Article: Pitavasiatin I Page 101 2

Report No.: [R101068] l Location in CTR:
Yol.: * | Section: ~
Study Design: To the uptake of pitavaustatin by P-glycoprotein (P-gp) in mdrlw/b knockow mice.
Species: drla/b (mdrla/b(-/-)) knockout male mice; 8 weeks old and approximately 28 g at the time of use.

FVB/N (mdrla/x +H';) male 1mice were used as the control group and were 8 weeks old and approximately 28 2 at the titue of use.

Fasted overnight (16 hours) hefone dosing and for 6 hours after dossi

Solution in phvsiological saline

s waler ad libitum

Method of Administration: iv. (bohs)
Dose (mg/kgx 1; single dose
[ Radioweetide: [7C].pitavastatin
Specific Activiey: 981 kBy/mg
TFiuswes/Organs: Whole body sutoradiography:
Tissuc concentrations: Plasma, brain, heart, liver, kidney, adrenal and testis.
Sumpliag Time: [tH) Whole body autoradiography: 15 minutes, I, 6 and 24 hours after dosing

(i)
¢ii)

Tissue concentrations: 1 and 6 hours after dosing
Metabolites in the liver; samples of the liver at 1 and 6 hours after dosing from (ii) were used to determine the

concentrations of pitavastatin, S-ketone, M-8, M-6 and M-11.

Liquid scintillation count 1_1_13 HPLC-RLG

Whole hody i 15 after dosing the highest concentrmtion ol radioactivity was in the tiver and GIT tollowed by
the heart and kidney in holh mouse sirains. Distribution of radioactivity into other tissues was low. ‘The radioactivity in the brain and
testis was markedly Jow in the mdrla/b (mdrla/b(-/-)) mice. At 1 hour aficr dosing similar tissue dmnbuuou was obmcd with the
radicactivity distributed mainiy to liver, gall blodder and GIT. At 24 bours after dosing, the mdioactivity d and uo
accumulation was observed in any tissue. Dlsmbutmn of mdmocuvnv into the brain was negligible in both strains of mice. There
were no obvmus ditf in tissue di: of radi the two mouse strains indicating that pitavastatin was not a

HPLC-RLG: tligh perfc

liquid‘ hy with radiolumi L
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2.6.5.8B Pharmacokinetics; Other Distribution Studies | Test Article: Pitavastatin { Page 2 of 2
. i lﬁd

Results cont.:

Tissue concentrations: 1 and 6 hours after dosing. There were no obvious differences in tissue distribution of radioactivity between the two mouse
strains indicating that pitavastatin was not a substrate for P-

Tissue C jon of Radioactivity in Bolh Mousc Strains 1 and 6 Hours after In us Admini jon of ["CI-PIuvulndn
Mouse Straln Tissue Tissue Concentration (Mean £ SD; n = 3; ngeq./mL or g)
Time after Dosis,
hour Ratlo (-/-):+/+) 6 hours Ratlo (-/):++)
Conteol (mdra/b(+/+)) Plasma 117431 223 160 % 123 .14
Brain 40 £ 33 1.18 247 3
Testis 28 40 4314 K>,
Heant 399+ 173 .80 393+ 240 .92
Kidney 193 £163 . 12782 50
Adrenal + . 160 + 122 0.76
Liver 383 +279 .76 1264 + 676 0.88
Test (indrla/t(-/-)) Plasmna 261 £162 182+ 96
Brain 47£22 314
Testis 87%19 6118
Heant Ti6+£313 756 & 359
Kidney 215 £101 1904 138
Adrenat 13363 121 +36
Liver 14374 483 1107 + 644
Resulits cont.: | Metabolites in the liver: There were no obvious ditferences between the two mouse strains indicating that nieither pitavastatin nor its metabolites were
substrates for P-gp. —_—
Concentrstion of Pltavastatia and Its Metabolites in the Liver of Hoth Mouse Strains 1 and § Houes after Intravenous Adneinistration of [FC|-Pilavastatin
Time (h) Meuse Strain Concentration (Mean + SD; ng/g; n=3)
Pitavastatin S-ketone M3 M5 M-11 Unkuown
1 mdrla/bi+/+) 6372 9578 5247 73110 611 33%46
mdrla/b(-/-) 510+ 307 79+ 14 361 + 169 3194153 36462 36
6 wdriab{+~) 441 £440 320194 1512 286 & 237 121 138 35+£37
mdrln/b(-/ ) 403 £ 470 236 £ 95 60 & 25 163 + 58 93 = 104 59103
2688C Phag!acoklmics Other Distribution Studies | ‘Test Article: Pitavastatin | Page [ of |
Reference: | Kinata ef al.; 1998]: Corrigenda published in | Xcno Metab Dispos 1999: 14: 364], | Xeno Laocation in CTD:
Metab Dispos 1999 1404 12] and | Xeno Motab Dispos 20000: 13: 306} Vol.: * [ Section: =
___Species: Jla:Wistar rats and ACIMN [fos pigmented rats
Gendee (M/FYNo. of Aaimals: | Jla:Wistar ruts 4M per group; ACI/N Hos piganented ruts 4M
Feeding Condition: Fasted avernight befors dosing and for 6 hours after dosing
Vehicle/Formulation: Solution in 0.5% CMC sodium solution (oral) or physiological salitie Gi.v.)
Method of Administeation: Oral (pavage) and i.v. (bolus injection)
Dose (mg/kg): 1
Radionuciide: 1"Cl-pitavastatin
Specific Activity: 22t03.5 MBg/mg
Assay: Whole body autorudiography
ampling Timc: Oral: 0.5, 1, 6, 24 and 72 hours atier dosing; i.v.: 2.5 mmulus 1,6, 24 and 72 hours atter dosing
Results: Oral administration: 0.5 hours: high levels ol radioactivily in i ] und Ilvu Toft i by blood in portal vein
and distribution into other tissues was very low. 1 hour: high levels of radioactivity in i liver and blood in portal
vein Low lcvcls in lung. Kiducy, heart and skeletal inuscle with trace amounts in other tissucs,
6 hours: radi in gastric markedty d d but high levels in small and large intestine; high level in liver had
decrensed and trace amounts in other tissues also decreased except for heart and skeletal muscle. 24 hours: High levels of radioactivity
in large i i and trace in liver, heart and skeletal muscle; below the detection limit in other tissues. 72 hours: no
radivaclivily detected (data not shown). Distribution of radioactivity similar in pi 1 ruts (data not shown) and no binding ol

pitavastatin to uveal pigment ol eye.
i.v. administration: 2.5 winutcs: high lovels of radivactivity in liver and kidney, followed by heart, lung, intestinal wall and blood.
Moderate levels in brown fat, [larder’s gland, submaxillary gland, skeletal mnscle and bone marrow. Very weak levels of
radioactivity in brain, spinal cord and testis. 1 hous: highest levels of radioactivity in liver followed by small intestinal
Modenate levels in heart and kidney cortex, and low levels in brown fat, blood, skeletal muscle and Ilarder's gland. Radioactivity in
lung, submamllnn gland, eve ball, brain and testis close to the limit of detection. 6 hours: radioactivity highest in small intestinal

! by liver. Radiosetivily in the kidney, heart and lung decreased compared Lo | hour time point. No radiosclivily in
oye ball, brain or testis. 24 hours: Distribution of radioactivity was similar to that observed with oral administration. 72 hours: no

radicactivity detected ¢data not shown).
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2659% P

I Test Article: Pilavasiatin

kimetics; Vietsbollom /n Vivo(Single Dose)

Pagc 1 of |

Reference: {1jino o7 af , 1999af; Corrigenda
15. 306}

]
published in | Xeno Mctab Dispos 1999; 14: 412] and | Xeno Metab Dispos 2000 | Location is CTD:
Vol.: = | Section: =

Species:

Wistar rats

Gender (M/F)/No. of Animals:

Feeding Condition:
Vehicle/Formulation:

SM - surgicallv prepared with common bile duct cannulae under ether anaesthesia
Fasted overnight before dosing
Suspension in 0.3% CMC sodium solution
Oml

a: IPLC-CS as described in [Kojima ef l.; |
[ROR0IS]

Methad of Administration;
Bose (ng/kg): 1
Avsny: HPLC-CS*
Sampling Time: dution of biliary metabolites.
Anslyte Composition of Fitavastatin and Lts Metabolitcs in Bile Aftcr Oraf Administration to Rats
Composition (Mean & SE; % of dese)
Ungonjogated Conjugaicd
Pitavastatin 3227+4.73 0.32+£0.20
Lactone 3.36+1.29 0.10£0.10
M2 0.00 0.02+0.02
S-ketone 1.08+0.85 1.01£0.35
M4 0.12+002 0.01 +0.00
M-3 .00 0.34 £0.01
M-6 1.52+0.3 11.22 +1.32
M-7 ().25 % 0.()2 .00
M- 0.07 £ 0.04 0.02+0.02
M- {1.00 .00
M-10 A 1.97£0.21
M-11 A 3.07£049
Total recovery 04.96 £ 3.97
Additlewal information:
*: Not applicable to an el bmissi

999a]: the Sponsor identitied that the validati d in [Kejima ef al.. 1999a] were [R92052], [RY5077] and

2.6.3.98 Pharmacnkinetics: i I

Dispos 2K0; 18: 306(

Metahuliy (Single ) ) Test Article: Pitavastatin
Refercwos: {Kimatu et al., 1998} and Corrigenda published in | Xcno Metab Dispos 1999; 13 412] and [Xono Metab Location is CTD:
Yol.: * Section: *

Vive (Sii Dase) I Pagelof2

Jia:Wistar rats

[ Gender o, of Aniwmals: M 1
Fasted overnight betore dosing and for 6 hours after dosing

Yehicle/Formulation: Solution in 0.5% CMC sodium solution
hod of Administration: Oral {gavage)
L] : 1
Radisnuctide: ["Cl-pitavastatin | Specific Activity: 221035 MBq/mg
issue: 35 Pla; liver, Kidncy, lung, heart and skeletal muscle
Sai Time: Oral: 0.5, 1,3, 6 and 24 hours atter dosing
Asy: _  HPLC-RIG * _ -
sstie Time C on of P in and s Metaholites in Plusma, Liver, Kidnay, Lung, Heart and Skeletst Musche after Oral
(Nours) Administration of | ["(_:]-P“avuhlh to Male Rats (Meun & SB; ag/mL or g)
yastal Lactone | S-ketone M4 M-6 -7 MS M-16 M-11__| Unksown Polar
Plasma 0.5 200+ 77 ND 11£5 1£1 13412 ND 40 NI NI 4=1 5%
7920 ND 3x1 ND 54 ND 4%1 ND ND 2%1 4%
3313 ND 1+2 D +7 ND 41 ND ND ND 3
135 ND ND D 32 ND 52 ND ND ND ' EY.
24 ND ND ND ND ND ND 7 ND ND ND [ Y]
Liver (.5 3812 % 1545 55 % 30 2012 1412 2219 42 94 £8 =+ 6 11457 | 796330
2112+ 205 27417 50+44 +7 13+11 6+3 8+ +9 77 112+59 516+ 80
3 794 % 210 8+ + 2 +2 4+ 4 241 42 2 * 31+13 304+2
6 45116 24 22 &1 +2 ND &35 44 &0 =4 197 £27
24 [ ND ND ND ND ND 2 242 =0 EY 641
Kidney 0.5 366+ 90 11 32+17 11 77 ND 210 ND ND 12+4 69+ 1
149+ 19 ND 154 ND 43 4 ND ND NDx ND 3+t 59+ 17
3 a8+ NI 8+4 NI 4% NI> 3] Ni> NI 122 25+11
6 3216 ND 3%2 ND %2 ND 21 NB ND ND 1743
24 . ND ND 323 ND 1041 ND ND ND 81
265,98 Pharmacoklaetics: M&l Vive {Siaghe Dose) | - Teat Article: Pitavastatin — I Tape 2ot 2
hm.«» Kimaw et o/, 1998] and Corri i i 299 14: 4121 and | Xeno Metab Dispos J000: 13: 3061
Thsae Time Conceniration of Pilavasiatin aud fts Metabolites in Plasme, Liver, Kidnoy, Lusg, Heart and Skeletal Muscie sficr Oral
(hours) | dministration of [C]-Pitavastatin to Mak Ruts (Mcan + SB; ag/mL or
Piisvastatin | Lactone | S-ketene M4 M5 M7 M8 M-18 Mett Unkuown Folar
Lung 0.5 131 +£27 NP 1+1 ND 323 N ND ND '__‘JD ND 1729
3430 ND ND ND NI ND ND ND ND ND T+2
3 1743 ND» NI ND ND ND ND ND ND 11 41
6 114 ND ND ND ND ND ND ND ND ND 41
24 ND ND ND ND ND ND ND ND ND ND 41
Heart 0.5 1012 2] NI 87 +1 46+ 40 NI ] ND NbD 121 1124
1 41 £20 ND 3+2 ND 47+ 40 ND _ + ND ND . ND 12+4
3 7+3 ND 2] +25 ND 294 34 ND * ND NI ND 8+5
] ND- N 11 ND 2% ND 844 ND ND NI [ 23
24 ND ND ND. ND 31215 ND 381 ND ND T2 6+
Skeletal 0.5 19+ 10 ND ND ND 3 ND ND ND ND ND 32
muscle 11x3 N NI> NI 3% 3 NI) NI NI) NI NI 4x1
3+3 ND ND ND 4+3 ND ND ND ND ND &
] ND ND ND ND 2x2 ND ND ND ND ND 2%
24 ND NP NI} NTY bEX ND 81 ND ND) NI 3+
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2.6.8.9C Pharmucokinetics: W

ism /n Vivo (Repeat Dose) | Test Article: Pitavastatin Page 1 of 2
Reference: [ Vuiino et af., 1998 }; Corrigenda published in [Xeno Metab Dispos 1999: 14: 364] | Location in CTD: | Yol: * | Section: *
Species: Wistur rats Gender 0. of Animals:
Feeding Conditien: Fed Vchicke/Formulation: % CMC sodium solution
Method of Administration: Oral (pavage) Dose Repimen: 1 mg/kg daily for 9 davs |
Radienuchide / Specific Activity: | | pitavastatin / 2.20 MBg/mg
Tissucs/Organs: Plasma, heart, skeletal inuscle, urine und tucces
Sumpling Time: 0.5 and 24 hours afler the 1*' dose, 24 hours after the 6% dose amd 0.5, 24 (1 day), 72 (3 days) and 144 hours (6 days) atler the 9% doxe
Assay: 1IPLC-RLG
Concentration »f Pitavastatin and Its Metaliolites in Plusmu after Repeated Orul Administration of {'C|-Pitavastatin to Rats
Anmalyte Conceatration (Mcan £ SD; ng/mL or g)
Number of Dases and Time aftce Dosiay
Siagle Dose 6™ Dose 9% Dose
0.5 hours 24 hours 24 hours 0.5 hours 24 hours 72 hours 14 houry
Pitavastatin 346 23 B+6 5216 5+4 ND N
5-ketone ND ND ND + ND ND ND
M-6 2] N 5+6 324 43 NI} NI
M-8 ND ND 5+4 +9 5+3 ND ND
M-10 ND ND ND I£1 ND ND D
Polar 321 3x] 71 1244 943 41 D
Concentration of Pitavastatin and [ts Metabolites in Heart after Repeated Oral Administration of |"*CJ-Pitavastatin to Rats
Analyte Concentration (Mean = SD; ng/mL or
Number of Doses and Time after Dosing
Single Dose 6* Dose Dose
0.8 koury 24 hours 24 hours 9.5 houry 24 hours 72 houwrs L4 hours
Pituvastatin 135 ND ND 1527 ND ND ND
M- 239 49%32 69 3 119 %48 $2£24 NI ND
M-§ ND 10+2 37+9 3610 387 246 835
M- ND ND 11 2+ 12 ND ND
Polur 2%1 2+ 421 T2 4% 20 [
26.3.9C Pharmacokinetics: Metabolism /n Vive !ReEt Dose) 1 Test Article: Pitavastatin | Page2 of 2
Reference: |'ujinu ef al., 1998a]; Corripenda published in [Xeno Mutub Dispus 1999 14: 364 (continued)

ted Oral Administration of |'C)-Pitavastatin to Rats

Concentration of Pituvustatin and lts Metabalites in Skeletu) Muscle after Repeal 1€} |
Anslyte

Concentration (Mean + SD; ng/mL or g)
Number of Doses und Time after Dosing
Single Dose 6% Dose 9% Dose
0.3 hours 24 hours 2 howrs 0.5 heurs 24 hours 72 hours 144 hours
Pitavastutin 522 NI N 7%3 Ni) NB NI
M6 2%2 75 103 13:8 125 ND ND
M-8 ND ND 51 641 61 2+2 ND
Polar 10 ND 120 2x0 21 120 Ni>
Com| n of Pitavastatin and Ity Mctabolites in Fagccs and Urine after Repeated Oral Administration of [*C]-Pitavastatin to Rats
Sumple Analyte Composition (Mcan  SD; % radioxctivity)
1% dese 6% dose 9 dose
Faeces Pitavastatin 75521 735£2.6 73017
Lactone 2020, 1.120.2 S£0.2
_S-ketone 180, 1.9+0, 9+0.5
M-6 0.9+0. 2.8+ 1.4 6+ 1.5
M7 0.2%0. 0.3%0. 03
M-8 0.210. 0.2+0.0 *
M-i0 1.00. 320.1 2%0.3
M-11 0.940. .84 0.2 2404
Unknown 37406 .640.7 %17
Polar 14.1+0.3 125412 12013
Urine Pityvastatin 33.3 £10.0 5426.6 4.6+ 3.5
M-10 09%1.7 0.0 17425
M-l 0.0 5.0%6.1 2.6%4.(
Unknown 148+ 6.9 34.1£26 283+80
Polar 50.7+4.5 354%9.3 62.7+5.3
2.6.5.90 Pharmucokinetics: Metubotism /n Vive (Single Dose Test Article: Pitavastatin | Page 1 of 1
Report No.: {R98034) Locatien in CTD:
Vol: * | Section: *
Specics: Wistar rats Beagle dogs
Gender (M/FY/Number of Animals: | 4M 4M
Feeding Condition: Fasted Lasted
Vehicle/Formulstion: Solution in 0.5% CMC sodiwn sohstion Gelatine capsule
Method of Administration: Oml avage) Oral
Dose (mg/kg): 1
Sample (whele blood, plasma, Plusma (pre-dose and up to 6 hours post-dose) Plasina (pre-dose and up to 8 bours post-dose)
serum efc.):
Analvte: Pitavastatin®, optical isomers ( [38, 5R]; 5-¢p in®, optical isomers (enantiomer [38, SR} S-cpimer
3R, 5R]: 3-cpimer |38, 5|y & 5R}; 3-cpimer |38, 38[)
Assay: HPLC-CP HPLC-CP
PK Parameters (Mean & SE): Pitavastatin | Enontlomer | S-epimer Jepimer Pitavastatin | Enaontiomer | S-epimer er
Cog{ng/mL) 4391 67 - ND ND 10 + 285 ND ND ND
g (hours) 0.5102.0 - NA NA 0.5 4.0 NA NA NA
Adlitional Information: Since the peak of the 38, 3R optical isoter was nﬂuenced bv Pitavastatin at concentrations 1/3 to 1/2 of the C,,, value was
an unknown metabolite this isomer was excl iy b d at 8 howrs post-dose. 38, 5R, 3R, 5R and 38, 58
at concentrations > 70 ng/mL were observed in 3/4 animels at 6 | isomers were not detected (LLOQ: 10 ng/mL)
hours post-dose. 3R, 5R snd 38, 58 isomers were not detected
(LLOGQ: 33.3 np/mL).

4: 0.2 mL of 25 mol/L sodium hydroxide was added to T L of dog plasma or 0.3 mL of rat plasma (diluted wnh water to make atotaloft] mL) and allowed to stand at room
!empcratme tor 30 minutes so that the lactone co-existing with pitavastatin was hydrolysed,; the total

=t Analysis of enantiomer was not conducted

110
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Reference: | Kojuma e af., 1959b)

Vol.:

Test Article: Pitavastatin

] Page | of |

* | Section: *

Feeding Condition:

| Speces: ____
Cender (M/F)/Number of Animals:

NA

Jla: Wistar rals; MJ:JW rabbits; beagle dog
9M rats; 6M rabbits; IM dog

Vehicle/Formulation: Solution in 4% (weightAvolume (w/v)) trisodiwm citrate-saline (1:9)
Animat Preparation: Animals wers anaesthetised and the inferior vena cava and bile duct cannulated with polysthylene tubing.
Method of Administration: Rat: continuous i.v. infusion at 0.5 mL/hour for 24 hours
Rabbit: continuous i.v. intusion at 2 mL/hour tor 8 hours
Pog: conlinuous i.v. infusion at 8 mL/Mhour for 10.5 hours
Desing Solutien (mg/mL): 71075

Sumple (whele bloud, plasma, serum etc): | Bile: approximately 100 ml, collected from the rals and dog und approximatelv 300 ml. collected from the rubbits
Anahyte: Pitavastatin and metabolites
Asmay: Structural assignment of metabolites was made using LC-MS-MS and proton NMR analyses
Resnlts: ‘Ihe predoinant analyte in cach specics was unchanged pitavastatin. Light metabotites were present in the rat, tour
metabolites in the rabbit and ten mmbolxm in the dog, These bile metabolites were purified and isolated using preparative
HPLC and bi idated for pi in. The pathways identified were: (i) lactonisation; (ii) B~
oxidative degmduuon of' !he snde-chmn, (m) hydroxy lauon of the li ring; (iv) conj with f-gl ic acid and
tourine. foxid: of the sidechnin with other HM(‘v-CuA i! inhibitors is Y v or cpimerisation
of the h)dmml group which Im an R-commummn Hm\ewr, M-16, gl of the ketol; ivative, was
L obtuined as s key metabolite sugges lm the side-chain.
PHavastatin nd!u MW#ﬂgl&h&Mudm
Specics | Pitavasiatin | Lactowe | M-2 Skotome M3 M3 M-10 M1 M-12 8-hydrezy M-14 M-8 M-16 M- M-18
£y
Ral Prasenl Prowcnt | Prownt | Proscnd ND XD Proseat ND Present Prosent | Prosent Prosent ND ND D ND Preseat
Rabbit Present ND Preseat XD ND XD Present ND XD ND \ND ND Presest ND Prosemt XD ND
Dag Prasent Present | Prasomt | Present | Prosowt | Prosont | Presest | Prevem D ——Nl)_L Present ND ND | Presemt | Presemt | Prosemt | ND
2.6.5.9F Pharmacokisctics: Metabolism In ¥ive (Si Dose) Test Asticle: Pitavastatin Pagslofl
Referenes: {lujino ef ol 1999a]. Comigenda published in {Xcno Mctab Dispos | Loeation in CTD: Vel.: * Scction: *
1999: 14: 412] und |Xc1m Melab Drispos 2000 15: 306{
: TIRA beagle dogs
Animals: | 4M
Fee: Coaditing: Fusted
Vehicle/Formulation: Suspension in 0.5% CMC sodium solution (oral) or solution in saline (i.v.)
Methed of Administration: Oral or i.v. (bolus injection)
Dose (mp/kg): LorL0(oral)or 0.1 (iv.)
| Tissues/Orguns: Plusma
Snnw Time: Not stated
P Porametcrs of Pitevasiatis sad 16 Distaboties I Fiascae aicr 9 Fican  SE
Duse Regimen Analyte Conn (8g/mL) Tongy (Bwr) AUC (sg*Mwl) t (wours)
2.1 mgkgiv. Fitavastatin - - 398+ 37 -
Lauctone 11+2 +0.4 42=6 -
S-ketone + + 0 241 -
M-5 7+ £ (). 258 -
1 mg/kg oral Pitavastatin 526107 %0. 1590+ 270 -
1.actone 73+2 5+Q. 440 + 30 -
S-ketonc 9+2 70, 2010 :
M.5 36£10 4.0 + 0. __170x30 -
10 mg/kg oral Pitavastatin 9509 + 2488 3%0. 35480 2 4320 56%0.5
Lactone 1013+ 177 40+1.4 14500 + 1650 5.8+10
S-ketone 9721 020 460 * 130 -
M4 J+1 3541, 110£ 40 -
M5 400 £ 57 .0 & 1.2 7570 850 13.8+0.9
M-6 431 2.5%0, 404 30 -
M-8 40+ 11 4.5+ 1. 1070 + 320 284£43
~ Not avplicable (o an of —

£ odd.

a: HPLC-CS as described int |Koiima e7 af.; 1999a}; the Sponsor identified that the vali

[RO8018}
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2.6.5.9G Pharmacskinetics: Mctabolism /s Vivo (Single Dose) L Test Article: Pitavastatin Page 1 of 4
Repert No.: {91804 ] Location in CTD: [ vol.; « Scction: *

Species: Cynomolgus monkeys Gender umber of Animals: IM (oral) and IM(iv.)
Feeding Conditien: Faytled overnight before dosing and for 8 hours ufier dosing
Vchiclc/Fermulation: Suspension in 0.5% CMC sodium (oral) or solution in phwsiological saline (i.v.)
Method of Administration: Oral (pavage) or i.v. Dose (mp/kg): B ¥ .3 (v,
Tisswes/Organs: Blood and plasima Rudionuclide / Specific Activity: {"'C]-pitavastatin / 981 Bq/ing |
Sampling Time: Up to 48 hours post-dosi Ansay: 1IPLC.RL IIPLC-RLG
Pitavastatin and Its Metaholites in Plasma Alter a Single Oral Dose of "C]-Pllav:malln {Mean £ SD; ng eq Pitavastatinmb)
Analvte 39 minutes 1 hour 2 hours 4 hours 8 hours 12 hours 24 houns 48 hours
Pitavastalin 1600 1136 226.2+90.1 1252+ 34.7 2238+ 828 11232656 29269 8§3+34 ND
Lactone ND 35£3.1 194133 125+1.1 ND ND ND ND
5-ketone 9.0+58 114+83 109+96 14.2+20 71£62 ND ND ND
M-6 ND 20%26 28+29 3T7£29 ND ND ND ND
M-8 ND ND ND ND ND ND ND ND
M-9 ND ND ND 1513 ND ND ND ND
M-14 34.7£21.7 H8.8 + 26.1 825+14.2 67.2 %205 56.6 & 1.4 21.0+£7.9 7.2297 34.2+ 164
Others 1.7%12.5 78976 139.2£52.0 134.7+37.5 0.1:74 140.3 £ 60.1 1044+ 52.1 190.3 + 101.0
Unextracted 74£129 22.7+8.1 46.7 £ 44.6 623+183 3+ 18.5 334102 182+8.0 31.9+158
Pitavastatin and its Metabolites in Plasmaa After s Single Intravenous Dose of [ *C]-Pitavastatin (ng eq. Pitavastatin/sL)
Analyte 5 minutes 38 minutes [ 2 hours 4 hours 8 hours
Pitavastatin 1719.6 2315 94.0 49.0 300 ND
Lactom: 37 ND NI ND ND ND
3-ketone 110 ND ND 1.2 ND ND
M-6 ND 5.1 77 33 ND ND
M-8 ) NI N> NI) N NIY
M-9 D ND ND ND ND ND
M-14 D 3.2 48 2.7 KD ND
Others 73 ND ND ND ND ND
Unextrucled 88.0 17.7 135 0.0 0.0 1.6
*: Not applicable to an el ic submission; HPLC-RI: 1ligh perft liquid ch hy with radiodl (radioisotop
2.6.8.9G Pharmacokinetics: Metabotism In Vivo (Single Dose) | “Fost Article: Pitavastatin [ Pago? of 4
Repedt No.: | 91 .804] (continued)
Specics: Cynowolgus monkevs
Gender (M/F)/Number of Animauls: M (orul) and IM Gi.v.)
Feeding Condition: Fasted overnight betore dosing and for 8 hours alter dosing
Vehicle/Formulation: Suspension in 0.3% CMC sodiwm (oral) or solution in physiological saline (i.v.)
Method of Administration: Oral gavago or i.v.
Dose (mglkg): 3 (orak: 2 mEKg) or 0.3 (i.v.; | ml/kg)
Tissucs/Organs: Urine
Rudionnclide: ["C—]-pilnvuﬂnlin
Specific Activity: 981 kBq/mg
Sampling Time: Up to 72 hours post-dosing
Assny: — HPLC-RE HPLC-REG .
Pitavastatin und fts Metubslites in Urine After » Single Orul Dose ot'u(’kl’lllvustmh (Meun & 8D, % uf dose)
Analyte 8 to 24 hours 24 to 48 hours 48 te 72 houry Total N
Pitavastatin .794 £ 0.277 0.062 % 0.011 ND 0.864 £ 0.276
S-hydroxy pituvustutin .057 £ 0.054 ND ND 0.057 + 0.054
M:-14 .403 + 1,734 0.687 + 0.126 0.364 £ 0.072 7.455 + 1.824
Pitavastatin, 8-hydroxy pitavastatin and M-14 7.254 0.749 0.364 8.376
Not recovered 0.140 = 0.025 0.026 £ 0.005 00162 0.006 0.182 = 0.021
Pitavastatin and Its Metaholites in Urine After 3 Single intravenous Bose of |"C|-Piun'nlatla (s vf dose)
Anslyte 8 to 24 hours 24 ¢0 48 hours 48 te 72 howurs Total
Pitavastatin 3375 ND ND 5375
$-hydroxy pitavastatin ND ND ND ND
M-14 4.530 .623 ND 3.153
Pitavastatin, 8-hydroxy pitavastutin und M-14 9.9035 .623 0.000 10.528
Not recoverad 0.16t .041 0.015 0217
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2.6.39G Pharmacokinctics: Metabwlism /n Vive (Siagle Dose) ] Test Article: Pitavastatin L Page 3 of' 4
Report No.: [91.814] (continued)
Species: Cynomolgus monkevs ader (M/F)/Number of Animals: | 3M (orahy and IM{(i.v.)
Feeding Condition: Fa:ded. ()wrm@l before dosing and for 8 hnun alter dmnm
Vehicle/Formulation: in 0.5% CMC sodiwn (oral) or solution in physiological salinc (i.v.y :
Mocthod of Administration: Oml pavageoriv. Dose (mg/kg): | 3 (oral, 2mE/kg) or 03 (v | mL/kg)
ssuen/Qrgans: Facces
Radionuctide: Ty pitavastatin
Specific Activity: 81 kBg/mg
Sampling Time: Ip to 72 houss post-dosin,
Assay: HPLC-RI, HPLC-RLG
Pitavastatin and Its Metabolites in Facces After 3 Single Ovst Dose of “C]-Phhm (Mean & 5, % of dose) |
Analyte 024 hours 2448 hours 472 hours Total
Pitavastatin 1.271:2.177 3.741 £3.358 6.856 & 3.452 13.867 £ 2.341
Lactone ND 2673 +1.79 3301+ 1411 6.144%0.719
M-6 N> NI 0.161 +0.190 0.259+0.132
8-hydroxy pitavastatin ND 2.098£1.216 4068+ 1.920 6.477 + 0.668
M-14 1120+ 1.888 3.103 +1.305 3.033 +1.871 7.238 1,586
Pituvastatin, lactone, M-6, 8-hydroxy 2391 13.615 17.421 34.005
pitavastatin and M-14
Not recovered 0.533£0.918 6.265 £ 2.138 5.248+ 4.276 12045 2727
Pitavastatin and its Metabolites in Faeces Afler s Sii Intravenous Dose of | C-Pitayastatin (Ve of dose)
Analyte 8-24 hours 24-48 howrs 48-72 hours Total
Pitavastatin 0.068 13.636 3.783 17.487
Lactone ND 3.422 0.911 4.333
M6 ND 0.326 0.228 0.754
$-hydroxy pitavastatin ND 7792 2.365 10.157
M-14 ND 5.581 1.359 7.140
Pituvastatin, lactone, M-6, 8-hydrosy 0.068 30.957 8846 39.871
pitavastatin and M-14
Not recovered 0.000 13.057 5.763 18.820
2.6.5.9G Pharmacokinetics: Metahulism /n Vivw (Siagle Dose) Test Artiche: Pitavastatin | Pagedof 4
Meport No.: |91 34| (continved)
Species: Cynomolgus monkeys
Gender (M/F)/Number of Asimals: 2M
Feeding Condition: Fasted overnight before dosing and for 8 hours after dosing
Vehicle/Formulation: Suspension in 0.5% CMC sodium (oral) o solution in physiological saline (i.v.)
|___Method of Administration: Oral gavage ori.v.
Dose (mg/hg): 3 (omal; 2 mL/kg) or 0.3 ¢i.v.; lm k)
Thiwes/Orguns: Bile: collection of bile sumples described in J01.805
Hadionwelide: _Cl-pitavastatin
Specific Activity: 81 kBg/my
Sumpling Tieme: Jp to 48 hours post-dosing
Assay: LHPLC-RL 1HIPLC-RLG
Pilavastatin and its Mctabolites in Bile After a Single Oral Duse of |%|-lem-th (Mean, %6 of dose)
Analyvte 4 hours 48 hours
Pitavastatin 4.953 0422
Lactone 6.68: 0.339
8-hydrosy pilavasiatin 1.59; .34
M-14 2.270 0.745
Pitavastatin, lactone, 8-hydroxy pilavastatin and M-14 15499 1.847
Recovery from HPLC (% >96.8 >69.6
To4 1A Phermacokineten Muabolé= Ta Viwrw [ Tewt Article: Pitavastatin I — Page 1 of 1
Report No.: |R99007] | Location in CT®: [ Vol * | Section: *
Type of Study: In vitro study to assess the metabolism of [ 'C-pitavastatin in liver microsomes from rats (male and temale), male guinea pigs, male rabbits, male beagle
3, 1nale cynomolgus monkeys and humans: in addition rat (male), monkey (malc) and human $-9 was examined.
Mellnd Pmled Tiver microsomes fmm humans (five males and five females) and pooled human $-9 (five males and five fomales) were used. Al micmsomes and 8-9
were ob d ially. |"'C-pi _.wnsuseda(nmnlconecmrauonofOSuxszumollL A2hommubauonal37‘twasuuhscdmdmcmbuuons
were terminated using methanol lotal di y was using Jiquid scintillation ting and the of the ivity of pif and its
metabolites was conducted using IIPLC-RLG.
Results: | ’C'] -pitavastatin was metabolised slightly in ail species wnh tho ion of monkey mi which markedly metabolised pitavastatin, primarily to
8-hydroxy pitavastatin and unknown metabolites. In the other s i with 8-hydroxy pitavastatin as the inant metabolite.
Composition of Pitavastatin 2nd Its Metabolitcs After 2 2 Howr Incubation with Liver Microsemes and S-9 (Mcsn = SE; 0= 4-5; % of composition)
__Species Pitavastatia 8-hydroxy pitavastatia S-ketone M-8 Unknewa
Male Wistar ral microsomes 83.4208 9.3+£0.8 43+0.2 07202 21203
Female Wistar rat microsomes 81.0+0. 17.740.5 04100 0.0 0.9+0.3
Male guines pig microsomes 89.840.5 2.7+0. 0.0 0.0 75205
Mule rabbit micrusomes 3.1 204 2.0=0. 0.0 0.0 50202
Male beagle dog microsomes. 8.0+ 0.6 0.4+0. 1.5+03 0.1£0.0 0.1£0.0
Male ¢y nomolgus monkey 3943 384+23 07201 0.0 2414
microsomes
Human microsomes® 788+ 1.2 16.3+ 0.8 0.520.1 0.0 43106
1luman microsomes® 79.1% 14 154216 11200 0.0 4.4 %0.3
Malerat $-9 94.0+0. 0.5+0.2 1100 0.1+00 4.310.5
Mualke cynomolgus monkey $-9 L) | 11.5£1.2 .3 +0.0 X 3.3%0.
Tuman S0 0.3 + G. 7.5+08 0.1£00 X 20+0.2
Human $-9° 406 60405 0.2+ 0.0 X 40
A st Information: j : ) ) _ :
a: Two i were condh

113



Reviewer: Elmore, C. Lee, Ph.D. NDA No,22-363

2.6.5.19B Pharmacokinetics: Metahalism /n Vitro | Test Article: Pitavastatin | Page 1 of 2
Reference: | lujino ¢f af.. 1999b] | Location in CTD: [Vol: | Section: *
Type of Study: In vitre study to assess the dbolism of [FC]-pituvastatin in liver mi Trom ruts (male and temale), male guinea pigs, male rabbits, male beagle

dogs, male cynontolgus moukeys and humans; in addition human $-9 was examined (results previously presented in | 2.6.5.10A}, | R9907]. ‘The apparent K,y and Vi
valws of pitavastatin metabolism were detemined.

Method: Pooled liver i trom huntans and pooted huian S-9 were used. All microsowes and hunan S-9 were obtained fally. [°C)-pi in was
used at a tinal concentration of 2.5 pmol/L. A 2 hour incubation at 37°C was utilised and the incubations were inated using methanol. The app Kmand Vi
values were d ined using [“C]-,‘ ¥ in at 2.5 to 170 pmol/L (male and female rat microsomes), 0.5 to 50 pmol/L {monkey microsomes) and 1.0 ta 100 umollL
(humar mi ) and an incubation time ot 30 minutes. Total radivactivity was measured using liquid scintillation ing amnd the of the radioactivity

ol pitavastatin and its metabolites was conducted using HPLC-RL.G.
Kinctic Constants for the Mctabolism of Pitavastatin to 8-hydroxy pitavastatin

Microsomes Ko (pmoV/L) Vs (pmol/min/mg protcin) Voo /Ky (uL/min/mg protein) |

Male rat 323.3 319.4 0.99
Female rat 83.1 173.1 2.0!
Monkey 13.6 824 6.06
Liuman 45.1 774 1.79
Individual values: 32.6, 32.9, 47.7, 77.0) (Individual values: 48.7, 63.8, 64.0, 133.0) (Individual values: 1.34,1.73. 1,94 2.15)

Additional — j

2.6.5.10B Pharmacokinetics: Metabolism In Vitro | Test Article: Pitavastatin [ Page2of2

Reference: | 'uhine ef of., 189b] (continued)
ype of Study: In vitro study to assess the cifeets of CYP inhibitors on mctabolisn of |'C -pitavastatin in human liver microsomcs.
Method: | "Cl-pitavastatin (2.5 pmol/L) was co-incubated with SKF-525A (300 umoIIL) a-mphtho!]a\one {5 umol/L), ketaconazole (2 nmol/L), or sulphaphenazole

{4 pmol/1,) prior lo assay. Fori inhibition i human m were t at room for 20 mi with 50 uT (0 5 my eq. gl ol
rabbit/goat antiscrum or control scrum prior (o assay. For the assay, a 2 hour incubation at 37°C was utiliscd and the incubations were inated using methanol. The
inhibitory effect was estimated from the ratio of 8-hydroxy pitavastatin fortnation in the p and ab: of inhibi
Usmg recombmanl human CYP pressing mi of lymphoblastic cell lmes, !he human CYP 1sotorms involved in the hvdm\w lation of pﬂn\aslntm to 8-hydroxy
in were investi AL ions of 0.5,2.5 and 25 pmold. 1 , the { (1 mgp [.) were incubated at 37°C for 2 hours with

lh/.. NADPH regencration system. Control microsomes (native AHH-1 c«.lls) were also usui
The inhibitory effect of pitavastatin (0.5 to 5 pmol/L) on CYP mediated metabolism was ined using {'*C-tolb de (40 to 800 pmolL) co-incubated with CYP
marker substrate prior to assay. Human hver mxcmsomes were added to gwe 1 final ion of | mg protein/mL and the i were incubated at 37°C
tor 1 howr. Trthe g orab ol p n, CYP2CO yloth ide production was d
“Toll radioactivity was measured using liquid scintillation ing anxl the of the radiosclivity of pi in und its metabolites was conducted using
HPLC-RLG._ The measurcaient of the radioactivity of 4-hy: dmmnolbutalmdc was cunducwd usg 1LC-RLG.
Rnu.lts SKF-:ZS/\ and sulphaphenazole had strong inhibitory eftects on 8-hyd; pproxi ly 23% to 30% as estimated from the graph);

and k 1 had no eleel on the boli af'p into 81 yd pi in. Tn the i inhibition studies, stronyg inhibilion
(uppm\lmnu.l\ 30% W 35% us estimaled from thw graph) on the ism of pi in to $-hyd y pil in was observed with human unti-C YP2C and
antiserun P-450 NADPLI reductase.
CYP2C9 (CYP2C9-Arg and CMC&C\S) was principall ponsible for the lation of p in by human mi with slight involvement of CYP2CS.
Tn conlrust, no 8-hyd: was produced in lhc, of CYPIAL, CYPI/\2 CYPIBI CYP’AG CYP2R6, CYP2C19, CYP2D6-val, CYP2D6-mel,
CYP2EL, (.YPSA-I orC YNAI 1. ‘There was linde dlfl‘mncc in the production of 8-hyd; P int CYP2CY-Arg of wild type and CYP2C9-Cys variant
lype.

CYP2C9-medisted lolbutamide 4-hydroxylation was not inhibited by pitavastalin up lo a concentrution ol'S pmol/L.

Additional Information:
TLC-RLG: Thin layer ch phy with radioluminography
mg.eq G milliy quivalents of i tobulin (¢
NADPH: B-nicoli ! inc diphosphuate (NADP), glucose-6-phosphate and gl 6-phospl ichyd
2.6.3.19C Phurmucokinetics: Metabalbsm In Vitro | Test Article: Pitavastatin I Page L of |
Report No.: |AL-25441 { Location in C¥D: | Vol: * | Section: *
‘Type of Study: /n vitro study using mi from B-lvmphoblastic cell lines expressing human CYP isoforms, to identify the human CYP isoforms involved in the
metabolism ol pilavastatin and lactone.
Method: Pitavastatin (0.5 and 2.5 pmol/L) and lactone (0.5 pmol/L) were incubated sep Iy with CYP isolt inthep ot a NADPH regeneration system at
37°C for 2howrs. The ining ratios of pil in, lactone and p ial metabolites were analysed by LC-MS$” to identity the human CYP isoforms responsible for
metabolism.
Results: Pitavastatin and lactone underwvent mmm\al muulmlnm h\ (ks 13 human (,YP mll(mlw used. In addlmm, no muulmhlc«: (M-I (B-Z) M-2 (B-1), 5-ketone
e L . by \ sl !
CYP Ivoform Remuiniag Ratie (% of Control)
Lactone (0.5 pmol/L) Picavastatin (0.8 pmoVL) Pitavastatin (2.8 pmot/L)
Control 100 100 00
CYPLAL 86.9 91.6 03
CYPIA2 80.5 99.. 04
CYPIBI 97.0 874 08
CYP2A6 104 13 04
CYP2B6 85.0 1 98.8
CYP2CR 99.5 {2 1
CYP2CY-Arg [ 83. 1
CYP2C9-Cyvs 07 04 00
CYMCIY 82.4 00 92.5
CYP2D6-Val 83.0 90.5 108
CYP2136-Met 817 14 813
CYP2il 97.2 99.4 117
CYP3A4 81.0 114 114
Contral: Control (Vector) or reductase
cDNA: Compl ¥ deoxyrib leie acid

a: LC-MS; [nertsil ODS-3 (4.6 mm 11D x 150 mm); mobile phase A: 3 mmol/l, ammonium acclate buller (pH 4) and mobile phase B: scetonitrile; 0.8 ml/nin flow rute;
monitor ion pilavastatin 422.1; lactone 404.1, M-] 402.1, M-2 386.1, S-kclone 420.1, M-6 406.1.
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2.6.5.18D Pharmacokinetics: Metaholism /» Viern | Test Acticle: Pitavastatin I Pagelofl |
Report No.: [R101029 [ Location in CTD: [ Vol ~ | Section: *

Type of Studv: In vitro study 1o assess the involvement of human UGT in the metabolism of pitavastatin to lactone, a major metabolite.
Method: Pooled human liver microsomes, microsomes lrom baculovirus-transtected i inscel cells Cxprssing humun UGT (U(yl 1AL, 1A3, LA4,1A6, 149, 27, 2815 and
control), hunan small intestine microsomes and human renal mi wers purch )5 and |V C (speeilic activity of 2.2
MBy/mg) were utilised. [”(_]-pllnvasumn was uscd at a concentration of 2.3 pmolll with the L\ccp(um ul' enzyme Kinetics »\hk,h utilised concentrations of' 1, 2.3, 3, 10,
20. 40 and 80 VL, xperiments with microsomes from baculovirus-transfected inscet cells wtilising concenteations of 2.5, 10 and 50 ynob/L.

Results: 8-hydroxy pmvﬂs!atm was detected in the presence of a NADPII regeneration system (phase I) but not in the presence of UDP-ghxcummc acid (UDPGA)

3
S

(phase IN. Lactone was produced in the ion system ining human hepatic microsomes and UDPGA and st hibited by UGT i g that
lactone was lormed trom. plwvnsmn by UGT. The postulated metabolic pathway is formation by UGT of ester-type pi in gh id j boli
d by of the gl moiety to fomt the lactone. UGT-mediated lactone formation was observed in human smatl mtmlme renal and

liver microsomes. UGTJA3 and UGT2B7 were involved along with other UGTs at hi itavastatin concentrations.
Composition of Radioactivity (Mean  SE; %) as Pitavastatin, Lactone or Unk Motabelites After Incwbation of [“C]-Htavasuuh (25 pmol/L) with
Micrisomes (n = 2 s 3) in the Presence of UDPGA

Hurasn Hepatic Micresomes Human Reas! Microsomos Humas Inlcstinal Microsemes
Pitavastatis Lactone Unknown Pitavastatin I Lactone l Unkzown Pitavastatin Lactone | Uskmows

886+19 | 96=13 1.8+ 04 728205 | 2104 10.1£0.4 96.0 | 26 | 15
Kinetic Constants for Metabolium of Pitavastatin afice Incubation with Microsomes
Tiaswe Metabolites Km (wmol/L) v o l/mi rotein) Vo /¥m (pl/min/mg protein)
Liver Lactone 494 1246 2.52
K-hydroxy pitavastatin® 45. 174 170
Kidney Lactone 48.8 1156 237
R-h\rdmxv pilavastalin Non ealculah Nol calculabl Not calculabl
265128 Ph hinetl iow/Inkib 08 Drug-Metabolising Esynses | Test Article: Pitavastatin I Page } of' |
Report No.: JAL-2544] | Location in €TD: I Vol.: * [ Scction: *
Type of Study: In vitro study, using mi from B-lymphoblastic cell lines ing human CYP isoforms, to assess the p ] inhibitory etfect of pi

on the metabolic activity of human CYP isoforms.

Method: Pllavuuum (0.025,0.25 und 2.5 pmol/).) was used as an inhibitor and incubated with cach CYP § |~xylnm1 in the ¢ prosence of a NADPH n:gmcmmm system al

37C for a designated time. Afterpp of the incubati ﬁmplc the of’ boli d was & d by th § D y or

HPLC and the ivhibitory ef¥cet of itavastatin was cxamited by con the concentrations of metabolites with of withiout the addition of pitavastatin.

Results: Pitavastatin had no inhibitosy efYect on the metabolic activity of the nman CYP isoforms studied with the exception of CYP2C8, The relative activity (% of

control} for CYP2CS was 96.0%, 84. s%arud 69.6% for 0.025,0.23 and 2.5 rmol/L pitavastatin, respectively; for the positive control (SKF-525A. 300 pmol/L) the
relative activity (%% of control) was 22.3%.

Inhibitory Effect of Pi on the Mctabolism for Each Mede! Sub in Mic from BeL habl Celt Lines Expressing cDNAs Encoding
Human CYP
CYP tsoform Remaining Ratio (% of Control)
Pitavestatin (0.925 pmot/L) | Pitavastatie (.28 pasol/), Pitavastatin (2.5 pmol/L) Positive Controi”
Referenee (1w test anticic) 00 100 X

CYPIAL 07 08 [ 617
CYPIA2 05 03 0: 210
CYPIBI 03 0: 98: 266
CYP2AS 974 06 0 555
CYP2B6 102 113 07 144
cyrP2cs 96.0 B4. 69.6 22.

CYPXC9-Ag 98.8 4 E;

CYP2C9Cys 10 . 5.3 .
CYPCl19 10 4 1 15

CYP2D6-Val 105 . 01 : 0.0

CYP2D6-Met 91.9 A 6.7 G.741
CYP2EL 910 0. 0.1 581
CYP3A4 99,1 01 1(X) 902

Additienal Information:
*: Not applicable to an ¢l b

a: Positive controls: a- mmhlhollavom (5 umolL) was utilised for CYPIAI, CYPIA2 and CYPIBI; diethyldithiocarbamate (100 pmobT.) was ulifised for CYP2RL;
%KF 525A (300 pmol/L) was utilised for the other CYP isolonns.

Test Article: Pitavastatin | Pagelofl

e Ne.: f11-13-9731] 3 1 Section: *
Species / Gender (MllyNo Anlinuts: eﬂg Condition: Fod
Vehicle/F 3 i i
Methad of Achmktmln. Pitavastatin: Oral (gavage), SKP-525A: Intraperitoneal
Dose Regimen: Pitavastatin: single dose at O (vehicle control), 1, 3 or 10 mng/kg; positive control was SKI-5254 (SKI': single dose at
30 mg/k;
Method: Animals were sucrificed 1 hour uller dosing and the livers 1, weighed and mi J. The liver weight
futio was detenmined. The microsomal protein, CYP and eytoch bs were d inod and the sctivitics of
NADPH cytochrome ¢ reductase, aniline hydroxylase, anunopymnc N-demcthylase, 7-cthoxycountarin O-devthy lase and
UGT detennined.
Results: There were no signi related ditYe b the control and ¢ in dose groups,
liveriweight eatio, CYP, sminopyrine-N-demethy tase and T-cthoxycommarin 0-du.lh) Tase were \ngmlu.unﬂy Tower in (he
SKE- SZSA IS LTOUE GO lmhcm trol group. .
_Effect of Pitav ﬁnlEur:ﬂtrn It Hie y arentiieses)
Parameter Controf 1 my/kg/day 3 mgfkgllny 10 mgAg/day 58 mp/kyg/duy SKF
Pitavastatin Pituvastatin Pitavastatin
T.iver weight mabio 4.164 £0.094 (100) | 4.054£0.170(97.4) | 3.98920.225(95.8) | 41400321 (9.6) | 3823 20.135 O1.8)
(& liver/t00 g bodv weight)
CYP content (nmolfmg protein) 0.74 2 0.06 (100) 0.72+0.05 (97.8) 0.74 £ 0.04 (1(0.3) 0.75%0.04 (101.4) 0.66 2 0.05°(89.2)
Cvtochrome b3 content (nmol/m, fein) 0.38 £ 0.01 (100) 0.39:+ 0.02(104.3) 0.37+0.03¢(98.9) 0.3920.03¢103.2) 0.39+0.02(103.2)
NADPH cytochrome ¢ reductsse Q.18 = 0.01 (HX) 0192001 (105.7) Q.18 =001 (JO1.1) 07 =001 (9H4.3) 0.17 £ 0.0 (98.9)
moYmin/m; Cil)
Aniline hvdroxylase (nmol/min/mg protein) | 0.73  0.06 (100) 0.82+0.05"(112.9) 0.78 £ 0.07 (106.9) 0.73 + 0.04 (100.6) 0.67+0.06(92.8)
Aminopyrine N-demethylase 4.23 £0.52(100) 4.17£0.16 (98.49 4.17+0.24 (98.3) 3.99:0.28(94:H 2040157 (48.3)
gnmol/mmlmg protein)
7. in O-decthylas 0.87 £ 0.04 (100) 0.89%£0.06 (102.3) 0.86 % (.06 (98.2) 0O.81£0.08(92.7) 07720117 879
gmnol/mw/mg grotem)
UGT (nmolmin/mj profein) 13.87 = §.59(100) 14.00 £ 1.65 (100.9) 13.33 + 1.55(96.1) 13.13 + 1.40(94.7) 13.03 +0.94 (94.1)

#: p<0.05; #4: p<0.001 using Student's t-test
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2.6.5.12C Pharmacokiaetics: Induction/Inhibitinn of D

‘Test Article:_Pitavastatin ]
Location in CTD: | Vol.; * | Section: *

Page 1 of'

Report No.: [11-1B3-9607
Species / Gender (M/F)/No. Animuls:

star rats / SM

Feeding Condition: 'ed | Method of Admimistration: Oral (gavage) |
|__Vehicle/Formulation: Suspension in 0.3% CMC: distilled water for injection was used for positive control
Dose Regimen: Pilavastatin at 0 (vchicle control), 1, 3, 10 mg/kis daily For 7 days; positive control was phenobarbital (PB) ot 80 mg/kg daily for 7
days
Mcthod: Animals were sacrificed 24 hours after the 7* dose and the livers d, weighed and mi prepared. The liver weight
ratio was determined. The microsomal protein, CYP and cytoct b3 were d d and the ities of NADPII
cytochrome ¢ reductase, aniline hydroxylase, aminopyrine N-demethylase, 7-ethoxycoumarin O-deethylase and UGT were
determined.
Resuits: There were no significant differences betwoen (he control and pil in dose groups, whe all {uxeept
yloch b5 which wos signi lower Lhan control) were signilicantly higher in (he phenobarbitul dose group compared o
_the control group. Pitavasiatin did not allect mat liver drug-metabolisi YL,
_Effect of PHavastatii Oisl Administéation for 7 Days on Rat Hepatic Drug-Metsbolising Enzymes (Mean £ SD; % of contvol it parcathescs)
Pursmeter Coatrol 1 mp/ky/day 3 my/hg/iduy 10 megflge/duy 88 mp/ky/day PB
Pitavastatin Pitavastatin Pitavustatin
Liver weight ratio 4.482£0.179(100) | 4.273+0.155(95.3) | 4.385+0.142(97.8) 4.346 £ 0.150 (97.0) 5.596+0.1997" (124.8)
(g liver/100 g body weight)
Microsomal protein (mp/g liver) 13.3 + 1.4 (100) 13.5+ 1.1 (100.3) 13.1£2.7(97.0) 14.25 1.6(105.2) 21.5 4 3.6™ (159.5)
CYP content (nmol/mg protein) 0O.71 £0.12 (1) 0.70 2 0.08 (98.3) 0.73 2006 (102.2) 0.68 = 0.08 (94.7) 1.79 % 0.25°” (250.4)
Cytochrome bS (umol/mg protein) 0:31+£0.03 (100) 0.29 +£0.02 (93.5) 0.32+£0.02 (103.3) 0.29 % 0.03 (94.8) 023 £0.057(73.9)
NADPH cytochrome ¢ reductase 0.23£0.04 (100) 0.26 £0.04(110.3) 0.23£0.02(59.1) 0.25+0.03 (106.9) 0.48 £ 0.08% (206.0)
(pmol/min/my protein)
Aniline hydroxylasc 0.82£0.10 (100) 0.79£0.11 (96.3) 0.74 £ 0.06 (90.5) 0.79£0.09 (96.8) 1.35 % 0.12™ (165.0)
(mnolmin/img protein)
Aminopyrine N-demethylase 725081 (100) | 7.400.35(1021) 7.16 £ 0.67 (98.8) T.08£0.49 (97.7) 10.71 £ 0.94™ (147.8)
{nmolinin/mg protein)
T-ethoxycoumarin O-deethylase 1.01 £0.08 (100) 1.09£0.08(107.3) 1.04 £009(102.4) 1.04£0.07(103.0) 2030197 (200.2)
(umol/min/mg protein)
UGT (nmolmin/ing protein) 3.11 %141 (100) 6.37 £0.91 (124.8) 35.26 & 1.40 (103.0) 580+ 1.41 (113.6) 12.82 + 1.28" (251.2)

rxy

*: Not applt to an ¢l

T —

#6: p<0.001 using Student’s -test

26513\ Ph 3 (Single Dose) 1 Test Article: Pitavastatin Page | of' 1
Reference: |Kinata ef of.; 1998). Corrigenda published in j Xeno Metab Dispos 1999; 14: 364), [ Xeno Metub Location in CTD:
Dispos 1999: 14: 412] and { Xeno Metab Dispos 2000; 13: 306] Vol.: * | Section: *
Species: Ja:Wistar rats .
Gender (M/F)/No, of Amimals: | Jla:Wistar rats 4M and 4F per group
Feeding Condition: Fasted overnight betore dosing and for 6 hours after dosing
Yehicle/ Formulstion: Solution: 0.5% CMC sodium solution (oral) or physiological saline (i.v.)
Methed of Administrsion: Orul {pavage) and i.v. (boluy injection)
Dose (mg/kg): 1
Radioauclide: [*'Cl-pilavastatin
Spcsillc Activity: 2.2 10 3.5 MBg/mg
Assay: Total radioactivity in urine and taeces
Sumpling Time: 24, 48, 72 and 96 hours aftcr dosing
Sex Excretinn of Radiouctivity (Mean 2 SD, % of dose) at Vurious Time Points After Dosi
Sample 24 hours 48 hours 72 hours I 96 hours
Oral Administeastion
Male Facees 83980 971230 9225 -
Utine 02+0.1 9201 0.2+0.1 -
Total 84.1+80 97.2+30 9.4+2.4 -
Female Facees 66.1 =315 #8.7=10.9 96.0+2.2 97.0£2.1
Urine 1.7+0.4 2107 22+07 22+0.7
Total 678+314 90.8 £ 10.2 98.t+1.8 99.2+2.0
Intravenous Adminlstration
Male Faeces 36.5 +:296 80.8+13.0 88.5+6.9 929422
Urine 4+0.1 04+0.2 0.4+ 0.2 04402
Total 368£295 8122129 89.0£68 934%22
Female Caeces 643114 89.6+3.1 N.7£26 93.2+2.7
Urine 3.0£0.2 33%02 3.5:04 36+0.7
Total 673113 929429 96.2+ 2.8 96.9%3.0
Additional information: No marked ditference between male and female rats.
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2.6.5.138 Pharmacukinetics: Excretion (R Dose; ] Test Article: Pitavastatin ] Page ] of |
Reference: |Lujine o1 af.. 1998u]; Cormmigenda published i | Xeno Motab Dispos 19992 14: 364] . Location in CTD:

Yol.: * | Section: *
Species: Wistar rats
Gender (M/F)No. of Animals: | AIM
Feeding Condition: Fed
Vehicle/Formulation: Solution in 0.5% CMC sodium solution
Method of Administeation: Ornl (gavaue
Dose i 3 I m; daily for 9 davs
Radioneelide: [Cl-pitavastatin
Specific Activity: 2.20 MBy/mpz
Thawes/Oryans: Urine und fhcces
Sampling Time: Urine and faeces were collected every 24 hours after daily administration until the 9 day and from the 107 to 19° day (144 hours after
the 9* dose) without dosi
Assay: Liquid scintillation counting

ated Oral Administration of | CL-Pitavustatis ta Ruts

Cumulutive Excretion of Rudivactivity in Urine and Faeces after Repe: I°C)

Sample Excreted Radinactivity (Meaw £ SD, % of cumulative dase) after Dosing
Number of Doscs
17 Fadl Eid Fid E} il ™ [l Cal
Urine 0.03+0.01 0.06 £0.04 0.08+0.04 0.09 £0.04 0.10£0.04 0.12%004 0.13£005 0.14£0.05
Faeces 7.88+0.47 18.18£0.51 28.72£0.71 39.17+0.90 | 49.98+1.24 73.46+1.33 | 8478156 96.87 + 147
Tolul 701 +£0.48 18.24£0.50 28.80 2 0.73 39.26 = 0.9 5008+ 1.26 . 28 | 73.58+1.34 84.91 £ 1.57 97.00 £ |.46
Cumuintive Excreting of Rudiouctivity in Urine and Faeces after ted Oral Administration of [FC [-Pitavastotin to Rats
Sample Excreted Radiasctivity (Mcan 3D, % of cumulative desc) after Desing
Houes sfter 9™ dose
48 hours 72 hours 96 bours 126 hours 144 hours
Urine .14 =0.05 0.1420.08 0.1420.05 0.14 £ 0.05 0.14%0.05
Faeces 97.68+ 1.24 9781 +1.19 97.8721.16 9789+ 1.16 9791+ L.13
Total 97824 1.23 9795£1.19 9R.0 £1.17 98.03%1.16 SRO5=1.15
2.6.5.13C Phurmencukisetics: Excretion (Single Dose’ Test Articke: Pitavastatin [ Pagel of t

I
Reference: |1'ujine ef al.; 1999af; Corrigenda published in | Xeno Mctub Dispos 1999; 14: 412] and [ Xeno M

1ab Dispus 2000, | Location in CTD:

jugate; lactone and lact

Additienx) Infsrmation:

i.v. administration: The following dose levels were used: tats (1 m/kg), rabbit
itavastatin, pitavastatin conj j inj

to that obscrved

s (0.1 mg/kg), dogs (0.1 mg/kg) and v
5 dumi

15: 304] _Section: -
Species: Wistar ruts IW rubbits HRA-beagle dogs Cynomolyus monkeys
Gender (M/F)/Ne. of Animals: aM M 4M iM
Fecding Condition: Fasted Fasted Tasted Fasted
Vebicle/Fo! 3 Suspension; (0.5% CMC* Suspension: 0.3% CMC* Suspension; (.3% CMC* Suspension; 0.5% CMC*
Methodt of Admiaistration: Oral Ol Oral Orul
Dosc (mg/kg): l 11 1 1
Saugg {whole blovd, plesms, scrum ete.): | Urine and faeces Urine and faeces Urine ond foeces Urine and faeces
Anafyte: Pitavastatin, lactone and Pitavastatin, laclone and Pitavastatin, lactone und Pituvastalin, Jactone and

conjugutes of both conjugates ol hoth conjugates ol buth conjugates of both
Assav: HPLC-CS | HPLC-CS . HPLC-CS HPLC-CS
) Urimary and Faecal Exceetion after Oral ‘aviatin Adiminfsération (% of dose) o
Specios Dose Oyl
mgkg Urine Faeces
Pitavastatin Fitavasiatin | Lactone [ Lactone Pltavastatin Pitavasiatin Lactone Lactone
Cosjugate Comjugate Conjugate Conjugate |
Rat Neghigible .35 than 5% ol the dose 61.6% L33 than 5% ol the dose
Rabbit 35.7% -¢s3 than 5% of the dosc 3.0% .css than 5% of the dose
Dog _ Negligible Less than 5% of the dose 46.2% Less than 5% of the dose
Monk: 1 0.1% Less than 5% of the dose 3.2% Less than 5% of the dose
Excretion was nearly complete atler the first 24 houss afler administration (data not shown).

monkeys (0.3 mg/fkg). Urinary and faceal excretion ol
jstration, .

a: CMC sodium solution
b: HPLC-CS as described in | Kojima ef al.. 199Ya[;
[R98O18]

the Sponsm identified that the validation methods summarised in |Koijima et al.. 1999a] were |R92032], [RY5077] and

26.5,130 mem Excretion (Siagle Dese) | Test Artiche: Pitavastatin i Pagelof|
Report Neo.: |[RUS032|
Yol: = | Sectiva: *
fes: EHartley guinea pigs
T of Animals: aM oMl

Feeding Condition: Fasled overnight befors dosi

Vehicke/Formulation: Suspension in 0.5% CMC sodium solud

Method of Admiaistration: Oral (guvuge)

Dose (mp/kg): 1

Radioauchide: ["Cl-pitavasiatin

Specific Activity: 2.2 MBg/m,

Tissucv/Orgams: Urine and faeces

Sumplieg Time: 24,48, 72, 96, 120 and {44 houss post-dosing

Assay: Liquid scintillation counting
Resuits:
Cumulstive Urinacy und Faccat Excretion of [ua-ﬂtwuhﬁn after Siugle Orsl Dose Adminbtration of T mg/kg te Mate Guinea Pigs
(Mean + SE, % of cumulntive dove)
Time Post Dese (howrs) Urine Faccos Totat

24 4.0£0.5 23.1:83 27.1%£89
48 6.4%0.6 3382165 421 + 16.7
72 9.6+0.7 53.0+16.9 62.6 £16.2
9% LEAE 75849, 874+81
120 2.4% 1.8 3.0+ 3. 97.3+3.9
144 .74 1.9 87.7+ 43 1004+ 2.4
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2.6.5.13E Pharmacokiaetics: Excretion (Single Dose) | Test Article: Pitavastatin Page | of |
Reference: |L'ujino er af; 1999a]; Cormrigenda published in | Xeno Metub Dispos 1999, 14: 412] and { Xeno Metab Dispos 2000: Location in CTD: | Vol.: *| Section: *,
13: 306]
Species / Gender (M/F)/No. Asimals: IRA-b__ngle dogs/4M Feedlag Conditien: | Fasted owmighl before dosing l Assay: | IIPLC-CS®
Vcehicle/Formulation: Su %ISIOII in 0. 5% CMC sodium solution (oral) or solution in saline (i.v.}
Method of Admisistration: p/ky): 1 or 10 {foraD or 0.1 (i.v.)
Tissues/Organs: Urine aml I‘aeccs 3 1 a single dosc
Urinury and Faccal Excretion Ratlos of Pitavastatin and Ity Metabolites after Siagle Orul or Intravenous Administration to Dogs (Mean & SE, % of dose)
Dosc Regimen Analyte Urine Faeces Total
C.1 mg/kgiv. Ditavastatin 0.00 £ 0.00 31.13£0.70 3113
Lactone 0.00 £ 0.00 0312031 0.31
M-3 0.00 +0.00 2.22+1.28 222
Tolal Recovery 3365
1 mg/kg oral Pitavastatin 0.18£0.06 49922 5.69 50.10
Lactone 0.00 £ 0.00 2.50+0.34 2.59
M-2 0.00£0.00 0.03 +0.03 0.03
3-ketone 0.00 + 0.0( 0.19£0.05 0.19
M-3 0.00 2 (0.0 1.73£0.1 1.73
M-8 0.00 + 0.0 0.07£0.04 007
Total Recovery 54.71
10 ng/kg oral Pitavastatin .16 £0.0: 38.7143.36 38.86
Lactone 0.00 = 0.0( 2.28+007 228
M-2 0.00 = 0.08 (.19 +0.02 0.19
S-ketone 0.01 £ 0.0] 025010 0.26
M-4 0.00 & 0.0 0.03 £0.03 0.03
M.3 0.00+ 0.0( 1.76 £0.11 1.76
M-6 0.00£9.00 0.09 £0.03 0.09
M-7 0.00 +0.00 0.01 £0.01 0.01
M-8 0.00£0.00 0.29£0.06 0.29
Totnl Recovery 43.76
= Not i to un ¢k i ion; & HPLC-CS as deseribed in |Kojima er ali: 1999 the Spomsor identified that the validation methods summarised in
lKo,uma vl al; 199%a] were [RV2052], |[R95077] and |RYBOIS|.
|_2.6.5.13F Pharmacokinetics: Excretion (Single Dose) L Test Article: Pituvuslatin 1 Page | of 2
Report Ne.: [RU9)32] Location in CTD:
Vol: * | Section: *
Species: Cynomolgus monkeys .
Gender (M/F)/Number of Animals: 4M per proup
Feeding Condition: Fasted overnight before dosing
Vehicle/Formulation: Suspension in 0.3% CMC sodium solution
Method of Administration: Oral (gavage)
Dose (mg/kg): 0.3 or 3 (3 ml/A&g)
Sample (whele bload, plasma, serum ctc.): | Urine (010 72 hours daily afler dosing); facces (0 to 72 hours dailv after dosing)
Analyte: Pitavastatin, 8-hydroxy pitavastatin®
Assuy: L-APCI-MS
Duration Free Type or Urinary Excretion Ratio (Mean i SE, %)
Conj d Type 0.5 mp/ky Pitavsstatin 3 my/kg Pitavastatin
: Pitavastatin $-hydroxy pitsvastatin Pitavastatin S-hydroxy pitavastatin
Day 1 Free 0.13£0.02 0.01 £0.01 0.11£0.03 0.02£0.00
(0 to 24 houss) Counjugated ND 0.13 +0.03 ND 0.14+0.04
Day 2 Free 006004 ND 0.03 +0.01 0.01 £0.00
{24 to 48 hours) Conjugated 0.00 + 0.00 0.04 £0.02 ND 0.01 £0.00
ay 3 Free 0.0220.02 ND 0.01 £0.00 0.00+0.00
(4R to 72 hours) Conjugated Ni) 0.02 £0.01 NI 0.01 £0.00
Cunnulative Froe 0.21 £0.07 0.01 £0.01 0.15+£0.04 0.03 £0.00
Lixcretion Ratio Conjugated 0.00£0.00 0.18£0.02 ND 0.17£0.04
(0 to 72 hours) §
Additienal Information:
a: As deseribed in [R99051}. The pil i fon ratio ds ined in this assay included lactone as the assay method used did not difterentiate between pitavastatin
and lactone.
2.6.5.13F Pharmacokinetics: Excretion (Single Duse) | Test Article; Pitavastatin | Page2of2
Repoxt No.: [R99032| (continued) —
Duration Free Type or Conji 4 Faecal Excretion Ratie (Mean  SE, %)
Type 0.8 mp/kg Pitavastatin 3 mg/kg Pitavastatin
Ptiavastatin H-hydroxy pitavastatin Pitavastatin Hhydroxy pitavastatin
Day 1 Tree 3.75+1.29 0.26+0.19 698%342 0.26+0.10
(0 to 24 hours) Conjugtated 0.0610.04 0.25+0.13 0.18+0.17 0.220.10
Day 2 Free 3.01+1.40 0.27+0.08 9124298 0.57 £0.09
(24 W 48 hours) C(mjggulcd 0.09 +0.09 0.18+0.06 (.21 +0.10 0.27 £ 0.05
Day 3 Tree 1.88+0.61 0.29£0.12 267099 0322010
(48 to 72 hours) Conj d 0.01£0.01 2.14£0.06 0.0210.02 0.08 +£0.03
Cumulative Free R63£2.23 0.81%0.23 18.77 £ 3.87 1154009
Excrction Ratio Conjugated 0.15%0.12 036011 04120.19 057+0.04
(0 to 72 hours)
The pif tin ion ratio d tned in this assay included lactone as the assay method used did not ditferentiate between pitavastatin and iactone
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2.6.5.13G Pharmacokinetics: Excretion {Single Dose) ] Test Articke: Pitavastatin I _Pageiol'}
Report No.: [9L3)4) Locatlon in CTD:
Yol.: = | Sectina; *
Species: Cynomolgus monkeys
Gender (M/F)/Number of Animals: 3M (oralyand IM (iv.)
Feeding Conditinn: Fasted ovemnight belfore dnsir_\ﬁ and for 8 hours alter dosing
Vehicic/Formulation; Suspension in 0.5% CMC sodium solution (oral) or solution in phvsiological saling G.v.)
Method of Administeation: Oral (pavageYor Lv. (injection)
Dose {mg/kg): 3 (oral; 2 mi/kg) or 0.3 (v | mb/kg)
Tissues/Organs: Urine and faeces (up to 168 hours post-dose)
Radionuctide: ¢ |-pitavasatin
Specific Activity: 981 kBg/mg
Sampling Time: Every 24 hours up to 7 days post-dosing
Assay: Liquid scintillation counting
Cumulative Urinary and Faecal Excretion of hﬂomlvg After o Single Oral or Intrsvenows Dose of [“C!-Pluvuntl-
Time (hours) Oral 3 m Mean + S8; % of dose) Intravemous 0.3 mp/kp (% of dase)
Urine Faecey Totat Urine Faeces Tatal
Oto24 91%£25 43%£73 13.4%9.8 0.1 0.1 10.
01048 0142 200223 390+249 C.7 32.7 63.4
51.5%6. 68.0%9.5 70. 81..
68.1 + 5.4 78.9+6.3 . 79. 90,
73.9+4. 84842 .2 86.0 97.
76.344.3 87.3+3.1 11, 87.6 8.9
775+44. 386+ 2.8 ll} ) 88.3. 99.6
a N — PO R TR " Sy T r—— o " R ————— oTaT
Reference: |Kimata ef al.; 1998[; Corrigenda published in [ Xene Mctab Dispos 199, 14: 3644, | Xeno Metub I Location in CTD:
Dispos 1999; 14: 412} and | Xeno Metab Dispos 2000: 13: 306] Vol.: * Section: "
Species: Jla:Wistar rats
Gender (M/FYNo. of Asimals: | 4M
Feeding Condition: Fasted overnigitt before dosing and for 6 hours after dosii
Vehicle/Formulation: Solution in 0.5% CMC sodiun solution (oral) or physiological saline (i.v.)
Mecthod of Administration: Biliary Cxcretion: The bile ducts were carmulated with polyethylene tubes under anavsthesia. The onimals were dosed alter recovery
from anaesthesia. Oral (gavage) and i.v. (bolus injection).
Entero-hepatic circulation: The bile was collected from four orally dosed rats within 4 hours of dosing and the radioactive bite was
injected (4 mLA:g) into the duodenum of other bile-connulated rats.
Dose (mp/kg): 1
Rudioawclide: 1"*C}-pitavastatin
Specifle Activity: 2210 3.5 MBy/mg
Assay: ‘Total radiouctivity in urine, facces and bile
Sumpling Time: Bile was collected 010 2,204, 4 to 8, 810 12, 12 to 24 and 24 to 48 hours after dosing; urine and faeces were collected 0 to 24 and
24 10 48 hours after dosing
Sample Cumubative Excretion of Radienclivity (Mcas; % of dose) at Various Time Poiats After
2 howrs ] 6 houry ] 24 hours 48 hours
Orul Adwinixtration
Bile - 36 72 15
Faeces - - - 17
Urine - - - Litle
Intrave Administration
Bile 72 93 - 99
Foeces - - - Little
Urine - - - Lille
Additiensl information: When the radionctive bile obtained fiom dosor rats after oral administration of | C|-pi in was injected into the duodenum of
recipient rats, the cumnulative biliary, faecal and urinary excretion of nadioactivity was 69.9%, 20.6% and 0.2%, respectively, of the
dose within 48 hours. About 70% of the admini d radioaclivity has been d once again in the bile by 48 hours. Pitavastatin
elliciently undergoes enterohepatic circulation.
2.6.5.148 Pharmacokinetics: Excretion inte Bide | ‘Fest Article: Pitavastatin | Page ! of 2
Report Ne.: [RIOIUG6) Location in CTD:
Vol.: * ] Section: ~

Species: EHBR/Eis rais®, Sprague Dawkey ruts

Gender (M/F)No. of Animals: 4M per rat strain

Feeding Condition: Fasted for 16 hours before dosing

Yehicle/Formulation: Solution in physiological saline

Mcthod of Adminlstyation: iv. (bolus injection)

Dosc {mg/kg): 1

Radlowuclide: {*Cl-pituvastatin

[ Specific Activity: 981 Kilghmg

Assay: Liquid scintillation comting; HPLC-RLG

Sampling Time: Bile duct cunnulated animals; bile was colleeted for 0 101,110 2, 210 3. 3 10 4 and 4 10 6 hours.

Resulty: “There wats no difference in the cumudative urinary and faccal ion of rdioactivity b the contraol (Sp
Dewley ) ruts and the EFHBR rats. Pitavastalin is not a substrate of cMOAT. The major radioactive compound in the
bilc was. itavastatin.

" Time (hours) " Cemulative Urinary and Ruccal Excretion of Raowactiviy aficr TRITavenous AGwTRsteation of
["Ci—!l'wnug_l to EHBR and Sprague Dawley Rats (Mean £ 3D, %)
EHER Rats SpeagueDuwleyRots = |
458482 31.4+4.
67698 53.2+6.9
K 76.7+138 66.1 £6.
4 826+ 130 766+4.3
6 89.5+ 110 80.3+36
2. ¢MOAT is exprossed in the bile duct lateral membrane plays @ major role m the transpost of amionic xenobiotics across the bile canalicular membrane.
Cisai-hy perbilirubi ic rats (EIIBR), detective in cMOAT, are of Sp Dawley (Sp Dawley) rats.
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2.6.5.148 Pharmacokinetics: Excretion into Bile ] Test Article: Pitavastatin | Page 2 of 2
Rmrt No.: |l{l()l‘)66 !cominmd) N
Cumulative Bilissy Excretion of Pi and Its Mctabolites after Intr A jon of {'C|-Pitavastatia to EHBR and Spragec Dawlcy Rats
(Mean + SD, %)
Rut Strain Time Pitavustatin Lactone M-11 M- M-6 glucurunide S-ketone
Dawley 0to 1 hour 26,70+ 4.82 091 £0.33 0.86 = 0.39 0.04+0.03 0.51+0.26 0.61 £0.26
0 to 2 hours 42121 7.0 112079 2.26+1.02 0.13£0.04 2153060 1.43£0.62
0 to 3 hours 30.06 £ 7.34 83+1.01 3.35+1.52 0.21£0.06 325097 .11 +£0.83
O to 4 hours 3363+ 5.97 331106 4.33+2.05 0.36+0.08 4.59 +0.96 .82+ 101
. 0 to 6 hours 57.59 % 5.60 347107 494£221 040%0.10 5374108 .17 +1.02
EHBR 0 to | hours 4i.42+8.10 0.01 £0.02 0.97£0.98 0.71+£1.28 .30 +£0.36 .26 £ 0.37
Oto 2 hours 59.19£11.34 0.01 & 0.02 1705 0.84 4414 4 £074 0.47£04
Oto 3 hours 66,68 & 15.62 0.01 £ 0.0: 1.96 +0.95 79 1.5 Ol 1.2 0.58 £0.44
0 to 4 hours 7060153 0.01 =0.02 231%099 .21 & 1.5 42 = 147 0.70 £ 045
0 to 6 hours 74.12 + 14.62 0.01 +0.02 2.88+1.06 .82+ 1. 228 + 1.6G 0.89 £0.47
2.6.5.14C Pharmacokinetics: Excretiva intn Bile 1 Test Article: Pitavastatin ] Page 1 of 3
Report Ne.: [R99047] Location in CTD:
| Vol.: | Sectina: ~
Species: le d
Gender (M/FVNo. of Animuls: 3M
Animat Preparation: A cannula was inscrted into the b:h. duct nppm\unatcl) lem to the liver side and a sccond cannula was inserted about 4 cin
to the duod side. These were . Bile was collected after ion of the two 1

by cutting. In addition a connula for tlash was inserted appmxunalely 1 cin from the cystic duct to the common bile duct
side. The animals were used at least 2 weeks after the canmilae were inserted.

Feediog Condition: Fasled ovcmighl betore dosmg und for 8 hours after dosing

Ychicle/Formulation: Solution in phy: siolugianl saline

Method of Administration:- i.v.: on two oceasions; (1) the hlle duct mmul.t was connected so that the bile was perfused to (he duodenun side (i.e. drug
excreted in the bile is reab lation); (ii} the bile duct cannuly was disconnected so that bile was
colleeted. A drug washout period of at luN 1 week was used.

Dose (mg/ka): 0.1

Sample (whole blood, plasma, serim ctc.): | Plasmu und bile

Aralyte: Pitavastatin and lactone

Assay: 1iPLC-CS"

Sampling Time: Plasma: 0 (pre-dose) and at 2, 3, 10, 30 und 60 minutes, 2, 3,4, 6, 8, 12 and 24 howrs ufter dosing.

Bile: O 1o 10, 10 to 20, 2010 30, 30 10 40, 40 (o 50, 50 10 &, 66 1o B, 80 0 100, 100 Lo 1206, 120 1o 150 and 150 10 180
_minules, 3t0d, 4106, 608 R 12 und 12 ln 24 hours ancrd(mng

Results: When lhe bite lae were Iation, the plasma pi declined
triexp ially with a t.; for ina) elimination of 5.0 hours and an AUC,.,, of 367 ng*VmL. The AUC,., of lactone was
219 ng*WVmL.
When the bile duc were di d (bile collected), the plasma pilavasati declined tri inlly
withi 4 t... for tenninal climination o’ 3.1 hours and an AUC 0o of 368 ng‘hImL ‘These two parameters dccrwsu.l as
cowpared to when the bile 1 were lation). The AUC,., of lactope was 121 ng*b/ul.
The ibution ratio (Rpy) of p to h irculation was 1 48 and { ty 50% of p in was

reabsorbed. Inthe bite by 24 hours after dosing appmxxmntel) 56% of the dose was dexectod as pnavasmun, 4% as the
luclone and total excretion reached about 60% in (he bile,

*: Not applicable to au el i submission; a: As described in [RY046], [R9077]
Ryy: Contribution ratio of enterohepatic circulation
2.6.5.14C Pharmacukinetics: Excretion into Bile | Test Article: Pitavastatin | Page 2 of 5
Report No.: |RIS)4T ;commwd) . . . . . .
Plasss Concentratioas of Pitxy astatin and Lactowe affcr » Single Intravenous Dose of Pltuvasiatin to Chronic Bile-Buct Cinnulated Bogs
Condition Time Pitavastutin Concentration (Mean + SD, ng/mL) Lactone Concentration (Mean * SD, ny/mL)
Both i d Q minutes 0.0=00 0000
{ hepatic circulation) 2 minutes 9274+ 132.8 7+28
3 minufes 511.7+141.7 3130
minutes 3304134 5314
ninutes 1768+ 104.3 .7£3.3
50 minutes 9.9 £ 66.2 11.0+3.6
2 hours 46.2=34.1 128+3.2
3 hours 308180 C131x18
4 hours 290+17.0 13.3+24
6 hours 20.5+13.3 11617
8 hours 17.9+139 104+24
12 hours 116479 8421
24 hours 1508 0.9+08
Cannulue di g minutes 0.0+ 040 0000
extermally (bile collection) 2 minutes 723.3=128.3 2.7+26
3 minutes 437.3%29.8 31840
{0 minutes 330.7 £ 80.4 6936
30 minutes 151.5£526 11.0£4.2
60 ininutes 749 +1378 11.5+44
2 hours 323£20.2 11.9+4.
3 hours 18.2£11.3 11.4 £ 44
4 hours 14.3 = 10.4 114
6 hours 0% 5. 7 & 3.
hours 4.7:=2. 0+2.
12 hours 1.9 L. 3£
24 hours 0.0=00 00£00

‘The concentration below the LLOQ (1 ng/nL) cxpressed as zero
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26.3.14C Pharmacokinetics: Excretion iato Bile I Test Acticle: Pitavastatin Page 3 of §
Repest No.: {R9N47] (continued)
Results:
PK Parameters of Pitavastatin and Lactone alter a Single Intraveneus Dose of Pitavastatia fo Chresic Bile-Duct Cannulated Dops
Conditien Compound _Parameter Mean 4 SD
Both camnulae commected Pitavastatin A (opml ) 1244.3% 121.6
(enterohepatic circulation) B (ng/inl) 401.0x127.0
C (ng/ml) 32.3+339
a 3'%!') 0.4561 +0.0561
B{min™ 0.04172 + 0.01267
¥ {min) 0.00237 +0.00043
L. (hours) 5.0t +1.02
AUC,., (ng*h/inL) 567.1 £ 289.0
AUCq.;4 (ng*WmL) 357.4+288.0
ClLp (i Amir/kgg) 3.70%3.55
Vss (ni/kg) 988.25711.6
MRT (hours) 4.25+£0.25
Lactone Ty (Minutes) 180.1 + 59.5
Cogs (ng/tul) 37425
AUC,., (ng*h/mL) 218.7+329
AUCo 4 (ng*h/ml ) 186.0 £ 43.0
MRY (hours) 12.104 5.24

26.8.14C Phurmacekinetics: Excretion inte Bile | Test Articto: Pitavastatin

Poged of §

Report No.: |RV047] (continued)

ps PK Parametors of Pllsvasiatin and Lacione atier s Singlo [niravenons Dovo of PRavestatin (5 Chroris Wil et Cannuiaicd
Condition Compound Parameter Mean = SD
Cannulae disconnected externaily Pitavastatin A (hg/mL) 8254+ 3203
(bik collcction) B (ng/inLy 274.8+162.1
C (ag/ml.) 25.7+88
a (nin”) 0.2486 % 0.1584
B (min’) 0.02738 £ 0.01509
¥ (min™) 0.00384 + 0.00091
t¢ (hours) 3.12+£0.73
AUC, .. (ng*h/mL) 368.1£1358
AUChps (ng*himL) 367.1 £ 1349
CLp (nl/minke) 5.11+£238
Vss (ml./&kg) 502.6+87.8
MRT (hours) 1.844 +0.786
Lactone ‘Lpg (Minutes) 1104 £113.3
C g (Nl 26438
AUC,., (ng*h/mL) 121.1+£355.1
AUCq.4 (ng*WmLY 118.2% 508
MRT (hours) 7.29£1.06
Ratio of paramcter from enterohepatic Pitavastatin AUC, i/ AUC e 1.48%0.36
circulation to bile collection [ 1.71£0.74
Lactone AUC, i/ AUC 211114

AUC qpuretaposie: Area under the concentration-tisne cirve under enterohepatic circulntion
AUC,y,: Ares under the concentration-timne curve under bile collection
tmeerstupatte: Terminal half life of drug under enterohepatic circulation
tyaue: Lorminal half fife of drug under bite collection

6.3, 14C Pharmacokinetics: Excretion inte Bile Tost Article: Pitavastatin PageSof 5
port No.: {RVU47] (continmed)
ite: . . NS R . 5 . .
e Biliary Excrotion snd PR Favameiors of Pltovastaris snd Lucooes stos = Slegie Tivavasons Bors sTPRarmumiin o Chvonis Bt Commeioned o
*
Condition Time (minutes) Bitiary Excretion of Pitavastatia Bilisry Excretion of Lactese
[& luc di 7] i 0o 10 13222 0.0£0.0
(hile coll 101020 54.0£83.9 08%x14
201030 762993 23+33
30w 40 12542657 4624
40 to 50 775£313 34+ 14
50 to 60 AN4+42 1.8+0.
60 o 80 476%17.8 .6 % 1.
80 o 100 55.8+32.4 35+1.
00t 120 313525 262
2010 130 39.0£ 26. 9% 1.
50w 180 15.4=12. 1.7%0.
80 to 240 150£9.0 .6 £ 0.5
40 t0 360 11.74£5.5 .2+ 0.3
36010 480 84=44 .7 % 0.4
480 0 720 10+7.8 8 + 0.
720 10 1440 24x7.1 7212
Xpiie (12 NA 62434355 -
Body Weight (kg) NA 11.0 £0.68 -
Dose (mg/body) NA 1.12£0.06 -
Bitiacy Excretion Ratio (%) NA 56.1%6.2 4.2+0.3
AUC (ng*h/mL) NA 367.1£1349 118.2+30.8
L€y (ml fimin) NA 3253 =17.06 6.83+2.71

Xone: Asnount of drug excreted over a given duration

CLyy Bile clearance

Molzoular weights of 440.449 and 403.452 were used for pil

in and lactone,
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2.6515A Pharmacokinetivs: Drug-Druy Interactions [ Test Article: Pitavestatinn | Page [ of |

Reference: |Fujing ef al.. 1999)] | Lecation in CTD: | Vol.: * | Scction: *

Method: | The drug-drug interaction lor protein binding in human plasma between pilavasiatin and various lughlv protein bound drugs was m\csugulcd Tlt human plusma
was obtained from four healthy male volunteers for cach drug studicd. Finstly, to ine the i of drugs onp in was
mncd wilh plasma (o gwe 4 linal concentration of 0.3 p/rl.. Concuwstenily, competitive drugs at therapeuti pl.mmn foms were d«klcd. Secondly, to

the i ol pi in an competitive drugs, pitavastatin was mixed with plasma o give a (inal concentration of 0.3 and 1.0 ug/ml.. Concurrently,
drugs at therspeutic plasma ions were added. “The binding asssy for plasma protein binding was carricd outl with the measurement of

glib

rudiosctivity of competitive s or piluvastatin after equilibrium dialysis.
Results: | The binding of pitavastatin to proteins was unaffected by warfarin, dmzepum digitoxin, pheny! lbutnzong[, phenytoi

Tamide. Similarly, pi in had no etfect on the binding of (' *CJ-warfarin, [C}-di e "[‘m itrendipine and |‘n]-

Although the unbound fraction of ['I1}-digitoxin was slightly afYected at high concentrations of pitavastatin, 1o stgmﬁcant interaction between digitoxin and

pitavastatin was found at therapentic concentrations of pitavastatin (0.03 to 0.1 pg/mL).

Influence of Different Concentrations of Severst Highly Bownd D: ‘on Protein Bindiag of Pitavastelin in Human Plasma

Interacting Drug Concentration (pg/mL) Ratio of Unbound Pitavastatin (Mean £ SE, %)
Warfurin 0.3.15 0.4£0.0,0.4%00,0.4+00
Diazepam 0,18,75 0.5£0.0,0.5%00.0.5 0.0
Digitoxin 0.0,0.1,0.5 03+00,04+00,04+£00
Phenylbutazone 0, 100, 500 03 £0.0,04+00.0.6£00
Phenvioin 0, 20, 100 0.320.3,040.0.0.4+0.0
Furosemide 0.0,05,25 03+0.0,03+00,04+00
Ibuproten 0, 50,230 0.4+00,04+00,04+00
Nitrendipi 00,01 =305 0.320.0,03200,03£0.0
Glibenclamide 0. 100, 500 (n= 3} 04£0.1,05+0.1,06£0.2
Influence of Differeat Concentrations of Pitavastatin ox Protein Bin 1
Interacting Drug Coacentrution Pitavastatin (ag/mL) Ratio of Unbound interucting Drug (Mean + SE, %)

' C]-Wartarin(3 pp/mL) 0.0,03,1.0 08+00,08+0.1,08+0.1
| "C|-Diazepam {15 ug/mL) 0.0,03.1.0 15201, 1502, 1.5£0.1
0.0,0.0,0.03,0.1,0.3,1.0 22+0.1,2420.1,23+0.0,22+0.0,26+0.1% 2.7+ 0.0%*

-1igitoxin (0.1 ugiml.)*

[H)-1igi ( Vi
g 1]-Propanolol {1 pg/mL} : 00,03,10 13.9+1.4,13.6+1.0,13.0+1.2
l‘ -Nitcendipine (0.1 pp/mi) 00,03,1.0 7.1£0.2,67+0.1,68+0.1

*: Not applicabl

I HLGlib (100 pg/ml ) 00,03,1.0 T0£00,12202, L1£00

toanel ic subinission, a: Repeated at lower pit: i 0, 0.03, 0.1; *: p<0.05; **: p<0.01 vs. control using Dunnelt’s test

2.6.5.13B Phurmucokinetics: D
Repovt No.: [ATR-149-6335)

-Drug Inteructions Test Article: Pitavastatin | Pagelofl

Locatior in CTD:

Val: * | Section: *
Study Design: In vitro study to examine the effect of syclosporine A on the uptake of pil in and p in by Na-independent OATP1B] in transgenic
oocvtes of Yenopus lagvis.
Methods: Oaoeyles of Xenopus laevis expressing OATPIRI wore utilised. [”C]—pﬂa\wstulm (spuulu. activily ol 981 kBqlmg) amd [“C] -pravaslutin (specilic
activity of 1.19 M3g/ing) were uscd. The transgenic vocytes were prepared and the were p using vocytes from
different frogs.
Results: Cyclosporine A fon-dependently inhibilcd the OATPIRI modiaicd uplake of [* CI-pilavastatin and [ "CLT in. The ICs, valucs
(mcnn 8D of three cxpcmncnls) of cyelosporinc A against |'Cl-pi inand |"'CJp in uptake were 2. ‘)l +1.35and
1.21 028 umol/L, respectively. -
26.5.15C Phurmacokinetics: Drug-Drug | P { Test Article: Pitavastotin | Page 1 of |
Report No.: [I'BM 06-1'350} CTD:
| Section: *
Study Design: In vitro study (o examine the effeet o itunt drugs, such as ir, enatuprilut snd nipradilol, on the uptake of' | 7'CJ-pitavastatin by

HEK?293 cells expressing OATPIBY

Mecthods:

1IEK293 cells expressing OATPIBI and mock cells {LIEK292 cells transfected with an empty vector) were cultured for 2 to 4 days prior to

ion of cell suspensi The cell suspensions (1IEK293 cells e\pmssmg OATP1IBI and mocL cells) were seeded and culmted fora lunher 2
dn\s. The culture plates were washed and then incubated for 2 i inthe of 3 umolL [C)-pi The was
and the cells washed and lysed. The radicactivity in the lysate was measured using liquid scintiflation counmg The protein concentration of the

Ivsate was also determined.

The inhibitory etfects ot aluzanmu'(o 03,0.13,0.5, 1.5, 5 umoV/L), enalaprilat {1, 3, 10, 30, 100 pmol/L) and nipradilol (1, 3, 10, 30, 100 pmol/L)
on OATP1B1-mediated {C)-pitavastatin (3 pmol/L ) uptake in HEK293 cells expressing OATP1B1 was measured. Ritampicin(l, 3, 10, 30,

100 pmol/L) was included as a reterence compound.

Resuits:

[MCl-pitavastatin was taken up into HEK293 cells expressing OATPIBI and, in the pn.'wnce of pilvastatin, uplake of ["Cl-pilavastatin was
reduced.  Enaluprilt and nipradilol had mo inhibitory elfect on OATPIBl-medisted [Cl-pitavastatin uptake (ICs vulues > 100 pmolL).
Atazanavir (IC5p value of 2.10 umol/L) and rifampicin (IC vatues of 3.14 and 1.95 pmoV/L) both demonstratod an mh:bum' effect on OATPIBI-

mediated [“CJ-pitavastatin . Atazanavir showed competitive inhibition with a Ki value of 1.70
2.6.5.15D Phurmacokinetics: Drug-D Test Article: Pitavasiatin | . Pagelof |
Report No.: [RIU1113]
| Section: *

Mecthod: The p jal drug i ; pi in and several fibrate drugs (geumbtvzll bezafibrate, clofibrate and ciprofibrate) was evatuuted in virro
(plnsmn protein hinding and bolic inhibition studies using mi
Plasma les to eval the influence of librates on plasma protein binding of pitavastatin were prepared from blood of healthy volunteers. ['°Cl-
pilavastatin (0.7 and 2.3 pmol/L), gemfibrozit (0, 40 and 200 umol/1.), bezafibrate (0, 15 and 75 pimol/).), clofibrate (0, 200 and 1060 pmol#t ) and
ciprotibratc (0, 100 and 500 pmol/L) were used with four samples per concentration.
Metabolic inhibition studies were conducted using pooled human liver microsomes, individual human liver microsomes and baculovirus, expressing tunan
CYP(CYPLA2, CYP2CS, CYP2CY, CYP2C19, CYP2D6, C YP3A4 and control), microsomes with an NADPH regeneration system. {''Cl-pitavastatin
(1 pmol/L) or cerivastatin {1 umol/L) were used concomitantly with fibrates (10 and 100 umol/L or 19, 100 300 and 1000 pmot/L tor gemfibrozil). In
addition, the metabolisni of gentlibrozil in human hepatic mi inther of'p , cert in and tluvastatin was evaluated, the HMG-
CoA reductase inhibitors were used at concentrations of |, 3 and 10 pmol/L.

Resuits: The binding of pitavastatin to plasma proteins was unatfected by gemfibrozil, bezafibrate, clofibrate and ciprofidrate.
The bolic cl of pil in was d d in a dose-depends mumerb} the four dn’t‘enmt ﬁbrum uscd. The metabolic clearance of
pitavastatin in the absence of fibrates ranged from 3.1 to 4.3 pLAnin/ prolem, , for the was 30 ‘) ML/in
protein. The bolism of ceri in (high bolic cl ) was completely i hibit d by gemfibrozil. The bolic cl in was
low and inhibition by ﬁbmtes is likely to result inonly a small i in plasma i Gemlxbrcml is readlh melabohsed by humnn hepatic
microsomes and this was inhibited by 11 in but not by p in or i Gemnbmznl Ihe ions of CYP2C8 and
CYP2CS involvedl in the metabolism ol pitavastatin and CYI’ZC? and CYP3A4 invalved in the holism ol ceri i
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2.6.5.15E Pharmacokinetics: D
Report No.: [ROV035]

Enteractions

‘Test Article: Pitavastatin | Page1of1

| Section:
in was evaluated in vitra by i@ igation of the ctfeets of these drugs on the mctabolism of

Method: The il druy i ion b pi inand X
tolbutamiic, 4 model substrate for CYP2CY.

Metabolic inhibition studics were conducted using pooled human liver microsomes; the cffect of tolbutamide (50 and 300 pinol/L) on the hydroxylation of
pitavastatin (2.5 and 23 pumol/L) and the ctfcet of pitavastatin (0.5 to 5 and 2.5 to 25 ymol/L} and fluvastatin (0.5 t0 5 pmol/L) on the metabolisin of
tolbutamide (40 to 800 mol/L) were studied.

Resalits: The fc ion of 8-hydroxy p was inhibited to a smail extent and is unlikely to result in a clinically signiti drug i Similarly.
pitavastatin did not inhibit the hydroxylation of tolb ide over a wide ion range (0.5 to 25 pmol/L). However, fluvastatin, which is
metabolised by CYP2C9, competitively inhibited the hydroxylation of tolb ideina ion d dent manner with a Ki value of | pmol/L. Ki

values could not be determined for pitavastatin as there was no evidence ol tolbutamide hvdroxvlation. i

Phisvastatin Conceatration Inhibitiow of Pitavastatin Hvdrexyiation by CYP2CY (Mean (s = 2), % of Cont
{as sub for CYP2CY) Control Tolbutamide (30 pmoVL) Tolbwtamide (308 pmol/L)
2.5 ymoll, 10 81.6 86.8
L 25pmolL | 100 104.4 69,
26.5.15F Pharmacokinetics: D: Interactinns Test Articie: Pitavastatin | Page 1 of |
Report No.: [R1102020)
| Section: *
Study Desiga: | /nn vivo drug intcraction study to cvaluate the cffects of gemfibrozil on plasina ions of pi in or coti in when admini: d
concomitantly to mats. —
Method: Six male SD rats per group fasted overnight before dosing. Single dose study, oral gavage

Group 1 Pitavastatin (physiological saline) | mg/kg
Group 2 Pitavastatin (physiological saline) | mg/kg wilh 30 mp/kg gemfibrozil concomitantly (0.5% CMC solution)
Group 3 Cerivastatin (0.5% CMC solution) | mp/ky
Giroup 4 Cerivastatin (0.5% CMC solution) t mg/kg with 30 mg/kg gemfibroil concomitantly (0.5% CMC solution)

Blood sampks were taken 0.5, 1, 1.5, 2, 4, 6, 8 and 10 hours after dosing and plasia preparcd. Pi i ions were & ined using
HPLC-CS" and cerivastatin concentrations were detrmined usiag LC/MSVMS method.
Results: ‘The PK parmneters are presented below. The AUC for pitavastatin in the presence of gantibrozil was 1.07 fold higher than the AUC alter piavastatn

administration alone. [lowever, the AUC for cerivastatin in the presence of gemitibrozil was 1.5 fold higher than the AUC after cerivastatin administeation
alone. Concomitant administration of pitavastatin and gemiibrozil is enlikely to cause 8 significant increuse in pitavastatin plasma concentrations.

PK Faramciers for Pitavastatio and Cerivastatin when given Loncomitantly with Gemfibrozil (Mean + SB)
Dwse Group

Fows (W) Cons (WL AUCy» (ng*Wml)
Pitavastatin | mg/kg 07403 100+ 33 3357
Pitavastatin | mg/kg and 30 my/kg Gemfibrosil 0+04 130 +49 3598
Cerivastatin | mp/kp .9 4 0.4 3010 10343
Cerivastatin | mg/kg and 30 mg/kg Gemfibrozil 1206 54+ 13 155 + 42

a: HPLC-CS; Cosmosil 5Ci5 (4.6 mm 10 x 150 mm) column; mobile phuse 1: (.2 molfl, ammonium acelate buffer (pH 4) 7 acctomitrile (1:1, vAv) amd mobile phase 2:
0.2 mol/L acetic acid / acetonitrile (1:1, vAv), 1 mEL/min flow rate; UV detection at 230 nm
AUC,.1e: Arca under the concentration-time curve from zero to 1) hours post-dose -

ZG516A_Ph Gimetics: Other I Test Arlicle: Pitavastatin T Page 1 of 1
Report No.: [R95033] Location in CTD:

l Vol.: * | Section: *
‘Type of Study: In vitro study to assess the stability of pitavastatin and lactone in various biotogical matrices of rats, to identify the absorption site(s) of p inand to

establish a method to extract pitavasiatin fyom gastrointestinal tissue. Pitavastatin and lactone concentrations were determined using 1IPLC-CS,

Stability of pitavaststin and lactone in various biolegical matrices: Pitavastatin was stable in plasma, gastrointestinal juice and tissue homogenates from the stomach and
duodenum with t, > 24 hours when incubated at 37°C. Lactone hal a t.c of 1.3 minwtes (37°C), 1.1 hours {0°C) and 7.2 hours (0°C in the presence of 1 mol/L potassium
dihydrogeny te in the ratio 2:5 with plasma) in plasma and a t.; of 5.3 and 4.8 hours at 37°C for tissus homogenates from the stomach and duodenum, tively.

Extraction ratio of pitavastatin from rat intestinal homog The mean ion ratios were 101.9% and 98.6% for h and duods tissue b
ivelv.
Abwrption of pé im from rw g; i inulloops: Absorplion was highest in the duodenum followed by the colon and ileun with (he stomach having the Jowest
absorption of pitavastatin.
Loop Amount found (Mcan + SB; % of injcction)
8.9 hours after [nfection (W= §) 1.0 hours after injection (a = 3)
Remains Storiach 85426 79.2+43
Duodenum 169+35 236149
Tioum 660365 675287
Colon 474110 363101
Tissue Stomach 6014 5.9+ 0.8
Duadenum 17208 16.1+35.6
lleum 10916 108426
Colon 18.3+4.0 121482
Absorption” Stomach 86+22 144%33
Duodenum 65.9+4 | 6.3 203
Ileum 231277 21.3466
Colon 344274 51.6+149

a: HPLC-CS as described in | 192052}
b: Absorption = (injected amount - remaining amount in loop — amount in tissue) / injected amount * 100
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2.6.5.16B Pharmacokinetics: Other | Test Article: Pitavastatin | Pagelof'l
Report No.: | RT2001/2303 Locatian in CTD:

Vol: * | Section: *
Type of Study: I vivo study to evaluate the PK ol pitavastatin in a carbon hloride (CCl,) induced model of tiver dystunction tollowing a single oral dose of

itavasiatin st | mg/Ag and atorvastatin at 10 m rals. Alorvastatin was used as 8 comparalor.
Study Design: The study design is given below. Pitavastatin or atorvastatin were administered 24 hours after administration of CCL; when the elevation of AST and ALT

were highest. Animals were Fasted for 16 hours prior to administration of pi in or ator in. Blood samples were taken a1 0.5, 1, 2, 4, 8 and 24 hours atler dosing.
Pitavastatin was detenined using the IIPLC-CS* method.
Daose Group (n = S/group) CCly Dase Pitavastatin Atervastatin
(mL/kig; subcutancous admisistration) 1 m, oral gav 10 m/ke, orul gavage
] - 1 N
2 0.5 -
3 B
] .
6 - - 0
7 0.5 - 0
8 1.0 - Q
9 20 - [f]
10 30 - 0

ResuMs: Crna. and AUC increased in a dose-dependent manner with respect to increasing CCL dose. In this rat model of liver dyslunction (grade 1; AST and ALT clevated
1.25 1 2.5 toki the upper limit of their normat levels) the AUCs ot pitavastatin and atorvastatin versus those in CCl, untreated groups were increased 2.6 to 3.4 and 4.9 t0 5.9

times, respectively. The increase in AUC was lower with pitavastatin than atorvastatin.
a: HPLC-CS as deseribed in jROS077)

AST: Aspartale aminotramsierase; also known as gl i k i i (SGOT) or asy
ALT: Alanine aminotransierase; also known as gl ic-pyruvic i (SQPT) or alanine
2.6.5.16C Pharmucokinetivs: Other | Tost Article: Pitavastatin | Page [ of 1
Report No.: |RI‘9933| . Location in CTD:
I Vol.: * | Section; *

Type of Study: Single oral dose study in male Cri:CD-1 (FCR) mice o determine the concentrations of epimer and ensmliomer in the plasma and hone marrow aller
administration of epimer or enantiomer at dose levels o) 250 or 500 mu/ky.

Study Deslga: ‘The cpitner and ¢uantiomer were suspended in 0.5% CMC sodium solution and animals were dosed by oral gavage (10 mi/kg), Each dose group comprised

five animals. Blood samples were taken at 1, 2, 6 and 24 houss after dosing. I'he analytica target substance was pitavastotin (since optical isotners were not distinguished in

this mef ituvastatine was used a genecd name for the cpimner and cuantiomen). ‘The HPLC-CS metbiod was uscd.

Resuits: Approximately one-third of the drug was found in the bone marrow compered to that in the plasma. The ratio of concentration in bone marrow to that in plasta

was equivalent for epimer and enantioner. Stes itic recognition of the side-chiain in transfes to bone nartow was suggested.

Time poste Epimer C (Mean £ SD, ng/mL) Enantiomer C Hons (Mean & SD, ng/ml)

dose (howrs) Plasma Benc Marrow Plasms Bone Marrew

250 me/kg 500 mg/kg 230 mg/kg 500 mg/kg 250 mg/kg 508 mg/kg 250 mg/kg 500 m

1 50700 £49600 | 109400 + 35100 6200 + 3100 32300+ 15100 | 87000 % 49300 101100 36800 24000 + 19800 17700 + 6200
2 20000+ 23600 | 71500 16900 5600 = 850 14500 5500_{ 107000+ 18100 | 15460042900 | 23000 12200 45500 £ 27500
6 24700 £26200 | 29300 + 10600 5000 = 6106 4400+ 1700 38400 + 33600 72700 = 1 T100 5300 & 3500 13900 + 3700
24 4500 + 9300 48000 £ 23900 1000 £ 220X 16900 + 20800 700 & 900 38600 = 21000 100 + 100 3500 £ 2800

a: HPLC-CS as described in [RFOR10}
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2.6.6 TOXICOLOGY

2.6.6.1 Overall toxicology summary

- “Dose-limiting Toxicities in Repeat-d

ose Studies

hepatocyte, granuloma; adrenal hyperplasia,
decreased fat in cortex

Species - PSSO .r Toxicity - e oo F7 . NOAEL" | Safety multiple-
' oo | Duration | .0 Toxieity oo oo SUMARL ) SRICTY MULIDIE”
duration S N R OXICHY o el ”"(mg/kg/daz! at4 mg HED
ND, <25
3 mo . o broerk . (625.5 = AUCs.0) <41
Mouse 1 mo orestomach hyperkeratosis ND, < 50 <82
1 mo rasH2 -4 ND, <70 <]1.5
6 mo 0.3 1.7
<10
3 mo . (8634 = AUCy.0) <36
1 mo Forestomach hyperkeratosis 3 113
Rat .
L mo 3 17
(non-glp)
. Epididymes, nodules, sperm granufoma,
2 wk (iv) cellular debris ! 3.6
12 mo Lens opacity, not recovered (336 g.foC) 2.8
Lung, foamy cells in alveolus, recovered
3 mo Mammary gland, lipogranuloma, recovered 1 7
Dog Lens opacity, not recovered 3 24.0
Mortality, cardiac congestion, hemorrhage in
2wk decedents; thymic congestion possibly related 5 40
to multi-organ failure
2 wk (iv) No toxicity observed >2 No TK
' Lung, foamy cells in alveolus, recovered;
6 Esophagus, mononuclear cell infiltration, 1 2.9
mo recovered; Adrenal, mineralization between (437.2=AUCQC) :
cortex/medulla, recovered
Kidney, necrosis, regeneration; lacrimal
Monkey gland, mononuclear cell infiltration; heart,
1 mononuclear cell infiltration; spleen, atrophy { . <3 <34
mo of white pulp, pancreas, acinar cell atrophy; (514.0=AUC) )

ND, not determined

Human AUC,,, at 4 mg/kg/day was 153 ng-hr/mL
AUC values for each species are in bold. Where absent, the exposures determined for the longest
duration study were used. Extrapolation assumed linear, dose-proportional exposure.

General toxicology:

Lens toxicities
Cataracts were seen in dogs in repeat dose studies at >3 mg/kg/day in a 13 week study
and at >1 mg/kg/day in the 12 month study (2-fold human exposure based on AUC at 4
mg/day). This finding has been associated with statin treated dogs. Distribution studies
indicate that the dog lens has a higher level of pitavastatin than other species with a rank
order of distribution in the lens-to-plasma ratio of: dog (0.6) >mouse (0.54) >monkey
(0.18) =rat (0.17) >rabbit (0.06). The lens-to-plasma ratio in humans is 0.05-0.17.
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