Figure 74 Change from Baseline in Diastolic Blood Pressure — Study INT-1
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3.10.7.5.2.5 Systolic Blood Pressure

However when systolic blood pressure is examined after single doses of paliperidone in the same studies
there appears to be a small signal for a response relationship, aithough this isn't apparent in the muitiple
dosing study, (see Figure 75 and Figure 76). However, when the incidence of potentially orthostatic
changes in SBP or symptoms consistent with orthostasis from a number of studies is examined the
incidence appears to track with expected changes in dose, rate, and extent of absorption, (see Figure 77,
Table 85, Table 86, Table 87, and Figure 78).

Figure 75 Effect of Smgle Doses of Paliperidone OROS on Systolic Blood Pressure over Time by
Dosage — Study Alza-044"
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~a Values are Mean, high and low.
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Figure 76 Change from Baseline in Systolic Blood Pressure - Study INT-1
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P0O1-101
Figure 77 Percent of Subjects with Orthostasis by Treatment- Sfudy P01-101

Table 7: Orthosztic Measurements - Incidence of Worst Orthostatism per Treatment
{Smd\ RG’&%”?-NI-NI All 50

ULZON  Tozl

OROS GE.QS zOLU
‘ FASTED ¥ED FASTED FED = FASTED
=34 =34y N=3%) N=34) {N=34j =35
Parameter ey a(%) . %) a{%el. n {4 o {36}

Pelee {&pu) 18{33; 18 {36} 17 (50} 15 {44 18{53} 20083
SBP (mmHzy  15(46 15(449) 7205 ${2H)  22{6§ e(83;
DBP (mmHls)  17{50 18{53) 8 (36} 18 {29 05 32m
Note: Percentages calculaied with the no. of subjects it ezch growp as depominatos.

The mcidence of worst arthostatism was calcalaed as the percentsge of subjects for whom the
mmmaldemmBPMthewmﬂmeasemptﬁs&mabme&em&eﬁuadhmt:.arwbn
could cot stapd.

QOzthostatic Hypotetsion criteriy: : ~~

Standing- mm"m@m«mﬁemmm

Standing-zapine SBP < -3 manHg or unable to renuin stapding

Standing-eupive DBP < -10 mmHg or unable o rematn standing .

Alza-039 !

"Pharmacodynamic Results: statistics show that the percentage of subjects with either a drop in SBP >20

mmHg at 2-minutes standing or with symptoms of orthostatic hypotension (dizziness or faintness) were
similar for Ascend and IR even though the Ascend dose was greater than the IR dose (3.5 mg versus 2
mg on Day 1, respectively). A 2-mg dose was given on Day 2 in each active treatment and the incidence
of >20 mm Hg drop or dizziness or faintness was lower than on Day 1.

Table 85 Drop of >20 mm Hg SBP or Symptoms of Dizziness or.Faintness — Study Alza-039

Table 86 Percentages of subjects with either a drop in SBP >20 mmHg at 2- minutes standing 'or
symptoms of orthostatic hypotension (dlzziness or falntness)

Alza-034

"SLOW OROS (paliperidone) treatments were associated with the lowest incidence of orthostatic
hypotension among the treatments in this study. ™ " OROS (paliperidone) was associated with an
incidence of orthostatic hypotension similar to that of the 2-mg dose of IR Oral Solution paliperidone. in
general, the occurrence of symptoms of orthostatic hypotension (dizziness or faintness) or a drop in SBP
greater than 20 mm Hg (the measurable definition of orthostatic hypotension) at any given time interval
appeared to be associated with the Cmax and Tmax of the 4 treatments, although it is not possible to
attribute all changes in blood pressure and heart rate to treatment because there was no placebo
treatment in this study to account for diumal changes.

The following table presents the percentage of subjects who experienced dizziness/faintness or had a
drop in systolic blood pressure greater than 20 mm Hg at 2 minutes standing 0 to 24 hours after
paliperidone administration. (Incidence was similar for the period 0 to 48 hours after paliperidone
administration.”
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Table 87 Number (%) 6f Subjects Who Felt Dizzy or Faint or Had a Drop of >20 mm Hg in
Systolic Blood Pressure After 2 Minutes Standing (0-24 Hours) — Study Alza-034

n=28

n=30

n=3

n=29

19 (68%)

15 (50%)

13 (42%)

21 (72%)

13 (46%)

Population PD Analysis

9 (30%)

8:(26%)

11 (38%)

Figure 78 Sponsor's Population Prediction of the Incidence 6f Orthostatic Changes from Phase lll

Study Data.

Figure 7: Predicted Incidence of Cribostatic Chamges in Vital Signs With 95% Predicton
Intervals i 1,000 Simmlated Replicates of the Phase 3 Studies as 2 Function of Dose. The

Circles Represent the Observed Incidences.
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3.10.75.3 HR

As with changes in blood pressure there appears to be a diurnal pattern to changes in heart rate after
single doses of paliperidone OROS. In addition, there appears to be a clear indication of a dose response
relationship, (see Figure 79), and this is likely responsible for the dose response relationship seen with
systolic blood pressure. '

Figure 79 Effect of Single Doses of Paliperidone OROS on Héart Rate over Time by Dosage Heart
Rate — Study Alza-044*
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a Values are Mean, high and low.

C:\dmautopitemp\CKavanagh DataReviewsNDA21-999 PaliperidoneReviewFinalN21-999 Orig submission OCP Review.doc Page 182 of 266
Last printed 9/12/2006 6:23:00 PM

o~
L 4

e



3.10.8 Effects of Intrinsic Factors

3.10.8.1 Age

The effect of age was examined in study SCH-1011, an open label, parallel group study of the single and
multiple dose pharmacokinetics of Paliperidone OROS 3 mg. .

There is a trend for increasing exposures as age increases, such that exposures are around 1/3 higher -
subjects around 75 years of age compared with those around 25 years of age.

Tables on the following pages show comparative single dose and multiple dose pharmacokinetics in the
young and elderly. In these tables red text highlights a progressive trend with age with differences
between the elderly subjects 65 — 74 years old and the elderly 75 - 85 yo; and orange text highlights a
progressive trend with age for the enantiomer ratios. Green text highlights a fack of difference by age, and
a mixture of red and pium text generally indicates a difference between the young and the elderly but not
between the elderly 65 — 74 yo and the elderly 75 - 85 yo, although in two cases plum text instead
indicates a difference for elderly 75 - 85 yo compared to all other subjects.

After single doses, both total Cmax and total and unbound AUC for paliperidone increased progressively
with age, with corresponding decreases in half-life and clearance/F, (see Table 88, Figure 80, and Figure
“81).

Except for unbound Cmax and total Cmax for (+)-paliperidone similar changes were seen for both
paliperidone enantiomers, (see Table 89).

On multiple dosing increases in half-life and both total and unbound Cmax and AUC with age were again
seen, and there were also decreases in CI/F and Vdss/F. In addition to the change in CUF probably being
partially due to decreasing renal function, and possibly hepatic function with age, the decrease in Vdss/F
and CI/F might aiso be partially due to an increase in F due to slower Gl transit in the elderly. Although
differences were seen between the young and the elderly on multiple dosing there is.not much difference
between the elderly subjects 65 — 74 yo those 75 — 85 yo, (see Table 90 and Table 91).

No ‘old’ elderly, (i.e. > 85 yo), were included in this study so the pharmacokinetics in this age group are
unknown, although trends suggest they may have even higher exposures.
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Figure 80 Single Dose AUCinf vs. Age — Study SCH-1011
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Figure 81 Single Dose Unbound AUCinf vs. Age — Study SCH-1011
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Figure 82 Steady-State AUCtau vs. Age — Study SCH-1011
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Figure 83 Weight Normalized AUCtau vs. Age by Gender — Sfudy SCH-1011
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3.10.8.3 Race / Ethnicity

Only one study specifically addressed the effect of race /ethnicity on paliperidone pharmacokinetics study
P01-1005. Study P01-1005 compared the single and multiple dose pharmacokinetics of paliperidone and
its enantiomers in Caucasians and Japanese. ' :

Single and muitiple dose pharmacokinetics of 3 mg doses were ex?amined as well as the
phamacokinetics of 6 mg single doses. '

Average values for pharmacokinetic metrics were similar in Caucasians and Japanese, for the 3 mg and
6 mg single doses Japanese subjects had slightly higher mean values due to outliers, whereas for the 3
mg multiple dose Caucasians had slightly higher values due to outliers, (Table 93, Table 94, and Table
95). ’

Another study, P01-1006, also enrolled Japanese subjects, but was a food effect study and did not
include another racial or ethnic group. :

There was insufficient review time to extract data by race and ethhicity across other studies.
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3.10.8.4 Effect of CYP Genotype

Blood was collected for genotyping in a number of studies, including the phase 1ll studies however in

most cases the protocol specified that genotyping of all or most drug metabolizing genes would only be
performed if there was an indication that this information would have utility, i.e. it would not be analyzed
simply for exploratory purposes. However, 7 studies did examine the relationship between genotype or
phenotype and these studies are listed in Table 96.

1§ P01-1007

Table 96 Studies Containing G

Phenotyped

£ SRS

enotyping or Phenotyping

s

Data for Drug Metabolizing Enzymes®

R

1 P01-101

Genotyped

Genotyped

1 Po1-1004

1 P01-1006

Genotyped

¥ P01-1005

Genotyped

| scr-101

Genotyped

SCH-102

Genotyped

Not clear.
Possibly higher

1 AUC in *1/"1

although this-

could be due to
larger numbers
of subjects and

variability

no subjects with
11
*1/*3 = *3/*3

poss lower *1/*1

poss lower

poss lower *1/*1

Possibly
lower AUC
with *1/*1

Possibly
lower AUC

with *17*1

a  ND - No Obvious Difference of relationship between PK and gen_otype
*1/*1/ higher expression ‘

The sponsor clearly focused on the effect of CYP2D6 polymorphisms with some examination of selected
CYP3A and UGT1A isozymes. These were most likely examined based on the in vitro and in vivo
metabolism studies. .

Figure 84 shows the relationship between CYP2D6 genotype, predicted phenotype and AUC for
paliperidone and its enantiomers for study P01-1004. Examination fails to indicate any relationship
between genotype and AUC. Similar results were found for CYP2D®6 for the other 6 studies in Table 96.

Figure 85 and Figure 86 show the relationship between UGT1A1 genotype, the predicted level of enzyme
expression and AUC for paliperidone and its enantiomers for combined data from studies SCH-101 and
SCH-102. Examination of the figures indicates a possible lower AUC in some individuals who possess

- two wild-type alleles (*1/*1), possibly indicating a relationship between genotype and AUC.

Figure 87 and Figure 88 show the relationship. between UGT1A6 genotype and AUC for paliperidone and
its enantiomers for data from study SCH-102. Examination of the figures indicates a possible lower AUC
in some individuals who are homozygous for *1/*1 alleles, possibly indicating a relationship between
genotype and AUC. .

Figure 89 show the refationship between CYP3A4 genotype and weight and dose normalized AUC for
paliperidone and its enantiomers for all available data (studies P01-1005, P01-1006, SCH-101, and SCH-
102). Examination of the figure indicates a possible higher AUC in some individuals who are homozygous
for *1/*1 alleles, possibly indicating a relationship between genotype and AUC

Figure 90 and Figure 91 show the relationship between CYP3AS5 genotype and AUC for paliperidone and
its enantiomers for all available data (studies P01-1005, P01-1006, SCH-101, and SCH-102).
Examination of the figures indicates trend between lower AUC and number of *1 alleles. Since there is a

-~ - .
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known relationship between the number of *1 alleles and the degree of CYP3A5 expression, this is of
potential of interest especially since the in vitro and in vivo metabolism indicates that the primary
metabolic pathways are mediated by CYP2D and CYP3A. In addition, since CYP2D6 polymorph|sm does
not correlate with AUC, this indicate that these pathways are primarily mediated by CYP3A in vivo.
Consequently, it makes sense that the CYP3A5 genotype mlght effect paliperidone clearance and
exposures to a measurable extent.

Figure 92 shows histograms of AUCs by CYP3AS5 genotype. Although the numbers are small there may
_be higher AUCs in subjects who don't express CYP3AS. In addltlon Figure 93 indicates that the presence
of CYP3AS effects both enantiomers to a similar extent.

oars 10 \N\OY
P\ppo o“g\no

v g
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Figure 84 Paliperidone and Enantiomer AUCs vs. CYP2D6 Genotype — Study P01-1004

Figure PK. 11: Graphical Repressntation of she influsnce of the CYP2D6 Genofype o
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Figure 85 Scatterplot of Paliperidone and Enantiomer AUCs vs. UGT1A1 Genotype - Studies
SCH-101 and SCH-102
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Figure 86 Boxplot of Paliperidone and Enantiomer AUCs vs. UGT1A1 Genotype- Studies SCH-101
and SCH-102
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Figure 87 Scatterplot of Paliperidone and Enantiomer AUCs vs. UGT1A6 Genotype — Study SCH-
102 . .
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Figure 88 Boxplot of Paliperidone and Enantiomer AUCs vs. UGT1A6 Genotype - Study SCH-102
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Figure 89 Scatterplot of Paliperidone and Enantiomer Dose & Weight Normalized AUCs vs.
CYP3A4 Genotype - Studies P01-1005, P01-1006, SCH-101, and SCH-102
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Figure 90 Scatterplot of Paliperidone Dose & Weight Normalized AUCs vs. CYP3A5 Genotype by
Gender — Studies P01-1005, P01-1006, SCH-101, and SCH-102
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Figure 91 Boxplot of Paliperidone Dose & Weight Normalize& AUCs vs. CYP3A5 Genotype —
Studies P01-1005, P01-1006, SCH-101, and SCH-102 :
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Figure 92 Distributions of Paliperidone and Enantiomer Dose and Weight Normalized AUCs by
Predicted CYP3AS5 Expression — Studies P01-1005, P01-1006, SCH-101, and SCH-102
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Figure 93 Scatterplot of (+)-Paliperidone : (-)-Paliperidone AUC Ratios vs. CYP3AS5 Genotype —
Studies P01-1005, P01-1006, SCH-101, and SCH-102
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" Table 99 Pharmacokinetic Metrics including Total and Renal Clearance for Paliperidone and its Enantiomers in
Subjects with Varying Degrees of Renal Function — Study REI-1001

Table 5: Pharmacokinetic Parameters of Pahpexidcme and its Enantiomers
(Study RO76477-REI-1001)

Last printed 9/12/2006 6:23:00 PM

ridone
Healthy Mild Kenal Moderate Rena] Severe Renal
Subjects Impairment ___ Impaimment Impairment
n Total n Total n . Total Total
C..,. BE/mL 12 263161 11 4301739 12 665546 10 335F731
.ﬁﬁ(‘},, nghiml 12 114240 i1 169 £ 831 12 416 £ 444 1G 429 1+ 247
A 12 205(126-26.00 11 240(120-2607 12 240(120-28.0) 1024.0(160-26.0)
fn. B 12 332278 11 236149 12 432+183 10 310%154
éLF mi/min 12 561 £ 223 11 433 £ 400 122, 2712283 10 M7+2461
12 100452374 11 731 £349 12 TI0£633 10 70 £ 653
Cf. mbfmin 12 705268 11 492+168. 1. 219%119 10 128+964
mbE/min 12 491 £ 304 11 384 + 186 it 268 £ 250 10 204 £253
Ae, %dose 12 132374 11 15.2+681 It 980%540 10 7471240
(+) RO78543
Healthy Mild Renal " Moderate Renal Severe Renal
Subjects __ Impairment Impairment Impaiment
*mn _ lotal n Total n Total n Total
Cra, ng/mL 12 1653205681 11 2.4 156 12 430233 10 389203
AUC,, pghiml 12 05£449 11 108 £ 341 12 250 % 264 10 2751164
fonx. D 12 19.0(120-26.0) 11 240(120-240) 12 "230(12.0-280) 10 240(9.0-26.0}
ti10. B 12 23778 11 245+41 12 4022167 10 326%152
CLF mlmyin 12 455+ 184 11 335 +290 12 211203 10 1612173
Vi L 12 8621305 11 641 + 389 12 593 £ 457 10 649 + 547
Clz. mE/min 12 454£18.1 11 31.71£90 It 143280 10 82213541
Clyg, mL/mn 12 409+ 170 11 303 + 284 It 212201 10 132 + 160
Ae, %dose 12 S31+148 11 6401302 It 4112227 10 324x121
(o) RO78544
Healthy Mild Renal Moderate Renal Severe Renal
Subjects Tropairment Impainuent Impaimment
n Total n 1otal n Total o Total
Com, ngmlb 12 1010673 11 135510846 12 240194 10 19210844
AUGC. pghiml 12 432£202 11 6731312 12 160£179 10 157+839
- 12 240(120-28.0) 11 240(12.0-280) 12 250(160-28.0) 10 24.0(19.6-30.0)
tin, B 12 245£80 11 246148 127 4282215 10 310+145
CLF, ml/imm 12 678 £ 202 i1 510+ 411 12 320%263 10 273 £308
Vg L . 12 1339 2493 11 971 + 468 12 1034 + 946 100 976 709
Clz, mE ‘'min 12 101+370 11 69712205 It 3132149 10 191+134
CLyg. mbl/mun 12 516+ 264 11 440 £ 395 3 3102357 10 2541297
Ae_ S%dose 12 707+£2390 11 8.75+3180 133 S71£3.17 10 423+123
Mean + SD; for teey: Median (Tamge) :
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Figure 94 Mean Paliperidone Concentration vs. Time Profiles by Degree of Renal Function as
Estimated by Cockcroft and Gault Equation - Study REI-1001 .
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Figure 95 Paliperidone AUCinf vs. Measured Clcr and Degree of Renal Function as Estimated by
Cockcroft and Gault Equation - Study REi-1001
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Table 101 Plasma Protein Binding of the Paliperidone Enantiomers and Predose Concentrations '
of Plasma Proteins, Including Descriptive Statistics- Study REI-1001

n
. Mean
SD
%CV
Median
Min
Max

| cfs with Mild Renal Imipai
12 12 | 12
80.0 39.4 60.6
3.68 4.42 4.42
46 11.2 73
80.8 39.7 60.3
706 34.1 495
84.4 50.5 65.9
- Subjects with Moderate R
12 12 12
82.8 36.3 63.7
3.89 4.94 4.94
47 136 | 78
839 | 361 63.9
75.3 287 54.5
87.9 455 713

n
Mean
SD
%CV
Median
Min
Max
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3.10.8.6 Hepatic Function:

In subjects with moderate hepatic impairment the free fraction of
by almost 50% and of (-)-paliperidone by almost 20%,

(+)-paliperidone increases on average
(see Table 102). Because of this the total

paliperidone exposure decreases, althcugh the exposure to unbound racemic paliperidone as well as to
the unbound paliperidone enantiomers remains essentially th

pharmacokinetically there does not a
pharmacodynamically paliperidone a

Table 102 Plasma Protein Binding of Paliperidone Enanti
Hepatic Impairment and Controls — Study SCH-1008

21.5+4.69

78.5 +4.69

385+4.16

e same, (see Table 103). Aithough
ppear to be a reason to alter dosing in moderate hepatic impairment,
s a CNS active agent might induce a hepatic encephalopathy.

omers in Subjects with Moderate

770+ 1838

61.5 +4.16
10 (21.8) (6.0) (10.8) (6.8) (4.6) (24.5) (3.1)
| 144-288 | 712-856 | 325-447 | 553-675 | 41-47 | 553-1168 69-76
[20.5] [79.6] [B7.7] | [624] [4.3] [75.9] [7.2]
______ SubjectswithModerate Hepatic Impairment L)
306+6.87 | 6941687 | 4571504 | 5441504 | 33106 | 4662171 6.9+0.7
10 (22.4) (9.9) (11.1) (9.3) (19:4) ~ 1~ (36.7) (10.1)
| 20.9-425 | 575-791 | 386-544 | 456-614 | 22-43 207 - 68.2 6.1-82 |
[29.1] [71.0] [44.6] [55.5] ' [32] [51.6] (6.8]

’

pears This Way
On Original
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3.10.9 Effects of Extrinsic Factors
3.10.9.1 Food Effect

Seven food effect studies were conducted.

Study BEL-1 conducted with an IR tablet showed that food slowed the rate, but did not affect the extent of

absorption, (see section 3.10.2.2). This most likely is an effect on upper Gl transit and as the OROS
formulation is absorbed throughout the Gl tract the effect of food on the OROS formulation would be
expected to possibly be different.

Study P01-101 examined the effect of food on bioavailability from both an OROS and from an ER  cee
formulation relative to a solution under fasted conditions. Both thy 2 and the OROS formulation
showed about 40 — 50% relative bioavailability under fasting conditions and a small increase in
biovailability in the presence of food, (i.e. ~ 20%), (see Table 46) and a about a 2 hour delay in Tmax for
the OROS formulation: However, the results from this study should be interpreted cautiously as 20% of
the paliperidone OROS dose was applied as an immediate release top layer and if food has a minimal
effect on the extent of absorption of the IR component,t then the net effect of the total Cmax, Tmax, and
AUC will be tempered.

Study P01-102 found a delay in Tmax and decrease in Cmax but a higher AUC with 2 e formulations -
however, the extent of applicability to the OROS formulation is unclear, (see Table 47).

Study Alza-034 showed a increase in 36% -39% increase in Cmax, and AUC with the Slow release
OROS formulation, with no change in Tmax, (see Table 45). ‘

Study Alza-034 &

& The Slow release OROS formulation shows approximately a 33% bioavailability compared to an.
immediate release tablet, and also appears to show a 35% - 40% increase in Cmax and AUC under fed
conditions, with no change in Tmax, (see Table 45). However, histograms of the Cmax and AUC ratios
under fed and fasted conditions clearly indicate that this magnitude of ihcrease is driven by at least
partially by an outlier), (see Figure 28 and Figure 29). Indicating that a least some individuals may have
large increases, (> 10 fold). Standard geometric mean ratios and 90% confidence intervals on log
transformed data would have been a useful comparison but were not performed by the sponsor.

Study P01-1006 was a single dose food effect study of with the 3 mg OROS CTF on the effect of
standard Japanese breakfast on the bioavailability of paliperidone OROS in Japanese men and women.
The sponsor calculated pharmacokinetic metrics in several ways. Based on the sponsor’s calculation of
geometric mean ratios the extent of absorption is increased by about 35% to 40% on average but in
individuals there is up to a 6.6 fold increase in bioavailability, with no change in the rate of absorption,
(see Table 104 and Table 105).

Alza-C-2004-006 was a single dose food effect study at an OROS dose of 15 mg that also incorporated a
pilot study of OROS 12 mg and 15 mg under fasting conditions to determine if subjects could tolerate the
potential orthostatic hypotension expected with the 15 mg dose food effect study. In all treatment arms
subjects were to remain sitting for 4 hours post dose then were to remain either sitting or supine for an
additional 44 hours, Under these conditions bioavailability decreased when administered with a high fat
meal, however it was also lower with the 15 mg dose compared to the 12 mg dose by a similar amount
when both were administered under fasting conditions. Consequently, this raises the possibility that the
decrease in bioavailability seen-in the presence of food is not due to the food per se but rather is due to
postural position, {(see

Table 106 and Table 107).
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To follow-up on the issue of posture, the sponsor conducted study P01-1012, a 3-way single dose cross-
over study of «== oaliperidone OROS 12 mg in healthy young male volunteers. One treatment arm
employed Paliperidone OROS 12 mg under fasted conditions while supine for 36 hours, and the other 2
arms were under fed and fasted conditions while ambulatory. Posture had no effect on bioavailability -
however there was a 55% increase in the AUC with a slightly greater increase in Cmax (60%) with a
slightly shorter Tmax (2 hours less), (see Table 108, Table 109, and Figure 98).

Study P01-1008 studied the biocequivalence of “ww, formulation to the CTF, and the effect of food on
the biocavailability - 'formulation. Taking the — ~ formulation with a high fat meal
resulted in approximately a 47% average increase in the extent of absorption without a change in the rate
as indicated by similar increases in both Cmax and AUCinf without any change in the Tmax, (see Table
114) '
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Table 107 Statistical Alialysis of Log-transformed Pharmacokinetic Parameters for Pahperidone :
Following Paliperidone Treatments Fasted and Fed Condltlons in Two Groups in a Supine Position
{Normalized to 15 mg) — Study Alza C 2004 006

© LN(AUCo48)

LN(AUCO0-48)

| TtD/TrtC

Table 108 Single Dose Pharmacokinetic Parameters of Palipéridone OROS under Fed and Fasted
Conditions while Ambulatory and under Fasted Conditions while Supine - Study P01-1012

Table 7: Mean (£5D) Phammacokirvetic Parameters of Paliperidone After Administration of

ER. OROS Paliperidone, lﬁ-mg Smgk Dose
{Stady PALIOROS-P01-1012: Pharmacokim

Fed Ambulant

{Treatment A}
Paransater =50 J=62)
toe L 30.00 (9.00-3800)  220066.00-1800) 3400 {mﬂ 22000
Coare BEIL M2x158 1747101 186£7.50
AV o, np/mi s 1102 558 685 £2497 70 1 303 Y
AUC, agimlh ITEEEE 741 £330 75 £ 331"
i B 1I+1l 18£33 pHAEE R
P?Wdﬁmmﬁﬁﬁn t.,..,mmdas median (range}. '
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Table 109 Geometric Mean Ratios and 90% CI for Single Dose Pharmacokinetic Parameters of
Paliperidone OROS und Fed and Fasted Conditions while Ambulatory and under Fasted
Conditions while Ambulatory and Supine - Study P01-1012

Table 8: Summary of ihe Stafistical Analysis of the Food Effect 2nd Posture Effect
After Admimisration of ER. OROS F&l@emlnne. lz-mg; Smgﬁeﬁase
(Srudy PALIOROS-PG1-1012: Phammacok i ,

g poasted 150,56 155.51 153.04
- Hg mnest A) (Treamnmtﬂ} {14421 - 176.54) (340.492-17113) (139.11-17.36
faed Raaed 106.08 10392 10371
(Trestment C)  (Treatment By (B5.80-11734) (9300-1150%y (93.73-1147%)
* for the sﬁﬂsﬂ;;lgm]yﬂs da&mmlyzedﬁnlngmﬁmm and transformed back
1o oniginal sc

Figure 98 Paliperidone OROS 12 mg Concentration vs. Time Profiles under and Fed and Fasted
Conditions while Ambulatory and under Fasted Conditions while Supme Study P01-1012

F"lguﬂ }: Memu P anidone Plasms Conceatation-Ti :
{Stady ?.W@R%—H?—lﬂl oy lemmkm Aﬂlﬂs Eﬁt}

30 5

Al

.

,P'ﬂ'*llllllllllllLllljllllll
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[
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3.10.9.2 Drug-Drug Interactions
3.10.9.21  Trimethoprim

A single dose of paliperidone 6 mg was administered in combination with trimethoprim 200 mg q 12hours
to determine if there is an interaction with respect to active renal secretion that might result in an increase
in exposure to either paliperidone or trimethoprim. Paliperidone OROS 6 mg was administered as a single
dose without trimethoprim, or on day 5 of an 8 day regimen of trimethoprim. On day 5 paliperidone and
trimethoprim were administered at the same time.

When paliperidone was administered together with trimethoprim the significant.changes for paliperidone
included a 25% — 30% increase in the total and unbound Cmax of the paliperidone enantiomers with a
decrease in total drug AUC. The average free fraction also increased by 15.5% for racemic paliperidone,
20.8% for (+)-paliperidone, and 9.4% for (-)-paliperidone. There was also a decrease in average half-life
for each paliperidone species of about 5 hours. There was little change in other metrics including
unbound AUC and no difference in unbound oral clearance (Clu/F), (see Table 110 to Error! Reference
source not found.). : . :

These observations are consistent with a protein binding displacement interaction without a change in
active renal secretion. With a first dose of paliperidone or of trimethoprim or other displacers, there may
be transient clinical consequences such as hypotension, somnolence ,or other cardiovascular side effects
as was seen in this study, but this is likely to be less than with the food effect, (see Table 113).

The effect on trimethoprim pharmacokinetics was not fully examined. Pre-dose concentrations were
obtained prior to paliperidone on all days, and 2 hour post-dose concentrations were obtained on day 6
and day 8, 26 and 74 hours after dosing with paliperidone. For each subject, 2 hour trimethoprim
concentrations were lower on day 6 than on day 8. Although this possibly suggests a lack of an effect of
paliperidone on trimethoprim phammacokinetics, it is also consistent with a protein binding displacement of
trimethoprim, prevention of reabsorption, some other mechanism, or assay interference.

T
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Table 112 Geometric Means and Geometric Mean Ratio for Paliperidone and Paliperidone
Enantiomer Pharmacokinetic Metrics when Administered Alone {6 mg SD) and in Combination

with Trimethoprim 200 mg q12 hours- Study P01-1004

§ Paliperidone

R078543
)

M Paliperidone

C\ds

| Cmax

i (ng/ml)

9.19
(8.21 - 10.28)

10.06
(8.99 - 11.26)

109.53

(96.20 - 124.71)

Cmax,u

g (ng/mi)

2.34
(2.08 - 2.63)

2.96 -
(2.64-3.33)°

126.63
(111.36 - 144.01)

8 AUClast

(ng/mi x hr'")

3284
(292.8 - 368.3)

3074
(274.0 - 344.7)

93.59
(82.39 - 106.32)

AUC»

(ng/ml x hr')

367.4
(3264 - 413.6)

3298

(292.9 - 371.2)

’ 89.75
(79.37 - 101.51)

AUC»,u

l (ng/ml x hr'")

93.56
(82.86 - 105.6)

97.09
(85.98 - 109.6)

103.78
(91.96 - 117.12)

CLR

g (mL/min)

Cmax
(ng/ml)

49.99
(45.34 - 55.13)

5.71
(5.08 - 6.43)

56.61
(51.34 - 62.43)

6.10
(5.42-6.87)

113.24
(108.23 - 118.47)

106.86
(93.37 - 122.31)

Cmax,u

‘(ng/ml)

1.05
(0.93-1.19)

136
(1.20- 1.55)

T TT129.64

(112.58 - 149.27)

§ AUClast

(ng/mi x hr'?)

196.4
(173.8 - 221.8)

179.8
(169.1 - 203.1)

91.55
(80.47 - 104.15)

AUC+

¥ (ng/ml x hr')

219.4
(1936 - 248.5)

192.7
(170.1 - 218.3)

87.86
(77.63 - 99.43)

§ AUC= u
d (ng/ml x hr')

40.39
(35.30 - 46.22)

43.05

- (37.63 - 49.26)

106.58
(93.68 - 121.26)

CLR
{mL/min)

Cmax
(ng/mi)

33.24
(30.05 - 36.76)

3.50
(3.14 - 3.90)

37.32°
(33.74 - 41.27)
396
(3.55 - 4.41)

112.28
(107.04 - 117.79)

112.95
(99.65 - 128.03)

Cmax,u

(ng/mi)

1.26
(1.13-1.40)

1.56
(1.40-1.73)

123.91
(109.80 - 139.85)

AUClast
(ng/ml x hr'")

131.2
(117.6 - 146.5)

1262 .
(113.1 - 140.9)

96.19
(84.67 - 109.28)

(ng/mi x hr')

148.1
(132.7 - 165.3)

138.0
(123.6 - 164.0)

93.17
(82.75-104.91)

AUC= u
(ng/ml x hr'")

53.07
(47.47 - 59.34)

54.25
(48.52 - 60.65)

102.21
(91.20 - 114.55)

CLR

. (mL/min)

Laslpnmed9112f20066‘23(DPM

-

74.59
67.97 - 81.85)

82.86 .

- (75.61 - 90.92)
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Figure 99 Paliperidone and Enatiomer Naive Pooled Concentration vs. Time Profiles in the
Presence and Absence of Trimethoprim - Study P01-1004

Figure 1: 3fean Plasma Coucentration-Time Profiles of Patiperidone and its Enantiomers,
RG78543 and ROTR544 '
{Smady RO76477-P01-1604: Pharmacokinetic Analysis Set)

~€~ PALIFERIDONE, Fatpsridone Algne

-M— RO78543 {+}, Fadperione Alore
-1 . -G ROTSS3Z {1, Pafpesidone Alone
) —@— PALIPERIDCKE, Fafperidone + Trimethemrin
10 - ' L —fi RO7TESA3 {+}, Paiperidons+ Trmethopem

122 ~jp- RIVES4Z ], Falpericons + Trimethagsins

(%]

Mean Plasma Concentration {ng/ml.)

-4 12 a 12 24 3G 48 - &0 72 24 o8

Day4 Day & Day & Day.T Day&  Day®@
Time relative to paliperidone administration (Hours)
Beld line is arithaetic mean
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Table 113 Incidence of Treatment-Emergent Adverse Events by Body System and Preferred Term
by Treatment — Study P01-1004

Flatulence

10 (33.3)

4(13.3)

11(36.7)

Diarrhoea

1(3.3)

1(3.3)

3 (10.0)

Mouth dry

3(10.0)

0

3(10.0) -

Nausea

0

1(3.3)

Tooth ache

1(3.3)
-0

1(3.3)

1(3.3)

Cardiovascular disorders

1)

3(10.0)

| EEE

Hypotension postural

' 8 (éé.?)

3(10.0)

9 (30.0)

‘Centr & periph nervous system disorders § 1|

e

' 3(10.0)

TT@33)

Headache

4 (13.3)

3(10.0)

6 (20.0)

Dizziness

2(6.7)

1(3.3)

3 (10.0)

Psychiatric disorders

5(16.7)

3 (10.0)

7 (23.3)

Somnolence

5(16.7)

‘ 3 _(10.0)

7(23.3)

Concentration impaired

1(33)

0

1(3.3)

Body as a whole - genera

T 50e7

H 6(200) "

Fatigue

5(16.7)

5(16.7)

Back pain

1(3.3)

-1(3.3)

Injury

0

1(3.3)

‘Skin and appendages disorders .

3(10.0)

Acne

1(3.3)

Dermatitis

1(3.3)

Rash

1(3:3)

-~ Micturition dlsorder

Polyuria -

Conjuricﬁvitis

Vision abnormal

'Hearing and vestibular

Ear ache

Resistance mechanism di

Infection viral

Note: Incidence is based on the number of subjects, not the number of events
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3.10.10 Pivotal Bioequivalence Study

Study P01-1008 was a single dose, randomized, 3 treatment, 3 period, 3-way crossover study of the
bioequivalence of the 15 mg . ) *to the phase Il clinical trial formulation
(CTF), and of the effect of a high fat breakfast on the ~=mm= ' formulation in healthy males.

Treatments were as follows:

TreatmentA  Paliperidone ER OROS 15 mg Phase 3 CTF formulation administered as 3 mg and
- 9 mg tablets in the fasted state .

Treatment B Paliperidone ER OROS 15 mg. T ——— . “in the fasted state

Treatment C  Paliperidone ER OROS 15mg . == inthe fed state

Results are shown in Table 114. The CTF and ~~ formulations were bioequivalent, however
administration with a high fat meal resulted in approximately a 45% increase in bioavailability as indicated
by similar increases in both Cmax and AUCinf without any change in the Tmax.

is way

_~eQlS
Ay "g: orginat
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4.4 Appendix 4: Consults

44.1 Pharmacometric QT Consult

Appeors This W
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4.5 Appendix 5: Filing Memo

Office of Clinical Pharmacology and Bibpharmaceutics
New Drug Application Filing and Review Form
General Information About the Submission

Information ) Information
- NDA Number [ 21-999 Brand Name —
OCPB Division (i, 1, Hif) 1 Generic Name Pafiperidone Extended
) Release Tablets

Medical Division Psychiatry . Drug Class Antipsychotic
QOCPB Reviewer Ron Kavanagh indication(s) Schizophrenia

OCPB Team Leader Ray Baweja Dosage Form MR Tablet
INDs 65.850 . Dosing Regimen QD
. ——
Date of Submission November 30, 2005 Route of Administration Qral
Estimated Due Date of OCPB July 30, 2005 Spoasor Jannsen, L.P
Review .
PDUFA Due Date September 30, 2005 Sponsor’'s Agent J&JPRD
Titusville, NJ
Diviston Due Date August 30, 2005 Priority Classification S
Clin. Pharm. and Biopharm. Information )

<X~ if included | Number of Number of Critical Comments If any
at filing studies studies ’
submitted roviewed

STUDY TYPE
Table of Contents present and
sufficient to locate reports, tables, data,
otc.
Tabular Listing of Al Human Studies
HPK Summary
| Labeling
Reference Bioanalytical and Analytical
Methods
1. Clinical Phammacology
Mass balance:
Isozyme characterization:
" Blood/plasma ratio:
Plasma protein binding:
Cell Transport:
Pharmacokinetics (e.g., Phase ) -
Healthy Volunteers-

X Ixxpx| X

x| X
~njelv]-

single dose: 11

multiple dose:

(>
N

Patients-

single dose: 0
multiple dose:

Dose proportionality -
fasting / non-fasting single dose:
fasting / non-fasting multiple dose:
Drug-drug interaction studies -
In-vivo effects on primary drug:
In-vivo effects of primary drug:
In-vitro:

x| ]| >
r'S

N|O| =

Subpopulation studies -

ethnicity:

gender:

pediatrics:
geriatrics:

renal impairment:
hepatic impaiment:

b i kai b B Lol kel B Lol
wd|ah| = | S| =

PD:

Phase 2:
Phase 3.

PK/PD:
Phase 1 and/or 2, proof of concept X 8
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Phase 3 clinical trial: X 5
Population Analyses -

Data rich
Data sparse:

3]

Biopharmaceutics
Absolute bioavailability: -
Relative bloavailability -

solution as reference:
alternate formulation as reference:
Bioequivalence studies -
traditional design; single / multi dose:
replicate design; single / multi dose:
Food-drug interaction studies:
Dissolution:
(IVIVC):
Blo-wavier request based on BCS
BCS class
Hii. Other CPB Studies
Genotype/phenotype studies:
Chronopharmacokinetics '
Peadiatric development plan
Literature References
_Totdl Number of Studi
Filabllity and QBR commoiits

Win| =

RIXIXG || ]| ] [

o|ojwINn|cn|o]=

b

[=~] (-]

x|x

“X" if yos Comments

Application filable ? X
Comments sent to firm ?

QBR questions (key issues to be Are exposure similar to exposures obtained with risperidone?
considered) b e e

Other comments or information not Many studies with multiple objectives.
included above :

Primary reviewer Signature and Date

Secondary reviewer Signature and Date .
CC- NDA 21-999, HFD-850 (P. Lee, Gobburul), HFD-860 (KavanaghR, JacksonA, BawcjaR, M. Mchta), Psychiatry (KeidrowK), CDR
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